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Preface 

to the Second Edition 


The first edition of TIME-SAVER STANDARDS FOR BUILDING TYPES was 
a unique and significant publication. It established for the first time a com¬ 
prehensive source of reference material dealing with the functional analysis 
and standards of all major types of buildings. It contained in a single source 
an extensive amount of essential planning data for the architectural designer 
and related professionals. This was accomplished by contributions from 
many individuals and by researching and consolidating a wide range of 
literature. As much as possible, the criteria were presented in graphic form 
for easier reference and use. In a span of a few short years, the first edition 
has established itself as a useful and popular reference source to both pro¬ 
fessionals and students. In order to maintain its effectiveness and meet 
this need, the book requires periodic review and revision to incorporate new 
developments and thinking. As a result, the second edition has been pub¬ 
lished. The new edition has been expanded by over two hundred pages and 
approximately twenty-five percent of the original book has been revised. 
Obsolete pages have been eliminated and more current materials have been 
added. Also, several new building types have been included. 

The authors wish to emphasize to the user of this handbook that the 
material presented is primarily offered to give basic or general data for a 
particular building type. This material is not intended to give definitive 
schematics, rigid formulas, or final design solutions that will automatically 
provide the solution to the particular design problem at hand. Rather, these 
standards and criteria should be the starting point for further analysis, study, 
and review of the functional relationships of each building type. Primarily, 
the material in this handbook is intended to be used by the architect, designer, 
student, or related design professionals in the following manner: 

1. to assist in developing building programs and establishing preliminary 

space allocations. 

2. to analyze specific client needs and to quantify them 

3. to study general and specific functional relationships 

4. to assist in the preparations of preliminary architectural designs 

The authors strongly believe in the principle that ‘form follows function** 
and that before a building can succeed aesthetically it must perform its 
function efficiently. All the material presented in this handbook deals with 
the function of a building rather than its form. There is absolutely no attempt 
to dictate or even suggest aesthetic or definitive design solutions to any 


XV 


building type. The architectural designer must have complete freedom to 
exercise his or her creative abilities. With the handbook’s solid functional 
basis, this goal can be achieved more successfully. 


JOSEPH De CHIARA 


xvi 



Preface 

to the First Edition 


TIME-SAVER STANDARDS FOR BUILDING TYPES is a natural outgrowth 
of the present fourth edition of Time-Saver Standards, A Handbook of 
Architectural Design Data, Over the years, as Time-Saver Standards became 
more popular and comprehensive, it also became larger in size and more 
cumbersome to use. In addition to containing architectural design data, the 
fourth edition also had some design material dealing with specific types of 
buildings. When the book was ready for a fifth revision, it became apparent 
that changes had to be made in the content and format of the book. In order 
to be able to include new design data in a comprehensive manner, it was 
decided to remove the material dealing with building types from the fifth 
edition and use this material as a core for the new book: Time-Saver 
Standards for Building Types. The original material has been revised, 
greatly expanded, and reorganized to cover all of the major building types. 
The result has been a completely new handbook for the architectural 
profession. It evolved from and follows the tradition of the first four 
editions of Time-Saver Standards. Time-Saver Standards for Building Types 
and Time-Saver Standards for Architectural Design Data, 5th edition, are 
closely related but, in fact, are separate and independent books. 

Time-Saver Standards for Building Types is intended primarily to meet the 
needs of those who are involved in the conceiving, planning, programming, or 
design of buildings. It is intended to give basic design criteria for each major 
type of building. It will give those unfamiliar with a specific type of building a 
talking or working knowledge of its functions, organization, and major com¬ 
ponents. 

This material is intended to act as a guide or reference point from which the 
specific design solutions can be established. Absolutely no attempt is made in 
this book to present the final design solution for any building type, nor does it 
try to establish or influence the final aesthetic expression of the building. It is 
hoped that the designer or architect, by having at his disposal the widest 
range of information concerning a building type, will be able to design more 
functional, more meaningful, and more exciting buildings. 

Theeditors wish to take this opportunity to express their gratitude and sincere 
thanks to the many individuals, architects, libraries, and many varied organiza¬ 
tions who have generously contributed their expertise to this new creation, 
Time-Saver Standards for Building Types. 

JOSEPH De CHIARA 
JOHN HANCOCK CALLENDER 
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Residential 


DIMENSIONS OF THE HUMAN FIGURE 


DIMENSIONS OF ADULTS 

The dimensions ond clearances shown for fhe 
average adult (Fig. 2) represent minimum require¬ 
ments for use in planning building layouts and 
furnishings. If passible, clearances should be in¬ 
creased to ollow comfortable accommodations for 
persons larger than average. The height of toble- 
tops shown on the next page is 2 ft 5 in; some 
outhorities prefer 2 ft 6 in. or sometimes 2 ft 
tVi in. 

Since doorways and passageways must nor¬ 
mally be dimensioned to permit the movement 


of furniture, they should seldom be designed 
merely on the needs of the average adult. (See 
section of this book relating to furniture sizes.) 

DIMENSIONS OF CHILDREN 

Children do not have the same physical propor 
tions as adults, especially during their early years, 
ond their heights vary greatly, but their space 
requirements can be approximated from the fol¬ 
lowing table and from Fig. 1. (For heights of chil¬ 
dren's furniture and equipment, see section on 
“Schools.") 


Average Height of Children 


Age 

Height, in 

Age 

Height, in 

S 

44 

11 

56 

6 

46 

12 

58 

7 

48 

13 

60 

8 

50 

14 

62 

9 

52 

15 

64 

10 

54 

16 

66 


0“ fi f- If 


) Oimanuont and daoron... »or thildran. Source, ■r.mo-Srxrv Stondord.." t.l oi.. F. W Dodg. Cofp.. N.w York, 1946. 



Fig. 2 Dimi 


«n.ion. and doaranto. For aduM.. Sourco: •r.ra. So.or Stondord.," l.t «d., F. W Oodfl. Corp., Now York, 1946 
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Residential 


LIVING AREAS 


LIVING AREAS 
Plonning Contidarofioni 

• Through traffic should be separated from 
activity centers. 

• Openings should be located so as to give 
enough wall space for various furniture 
arrangements. 

• Convenient access should be provided to doors, 
windows, electric outlets, thermostots, and 
supply grills. 

Furniture Cleorances 

To assure adequate space for convenient use of 
furniture in the living area, not less than the fol¬ 
lowing clearances should be observed. 

60 in between facing seating 
24 in where circulation occurs between furni¬ 
ture 

30 in for use of desk 
36 in for main traffic 
60 in between television set and seating 

Seating arranged around a 10-ft diameter circle 
(Fig. 1) makes a comfortable grouping for conver¬ 
sation. Figure 2 indicates clearances, circulation, 
orrd conversation areas. 


To sleeping area 
and main entrance 



To dining and 
kitchen area 






Fig. 7 Minimum deorances, circulation and con¬ 
versation areas for living rooms. 
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Residential 


LIVING ROOMS 


FURNITURE 

GENERAL 

Typical furniture group units 

Whll« the typicol furniture arrangementi 
presented in the following pages by no 
nteans cover the entire range of possibili¬ 
ties, they do cover the fundamental uses to 
which living, dining, ond sleeping spaces 
are put. From the suggested schemes furni¬ 
ture arrangements can be developed to suit 
any particular prablem or set of problems 
with which a designer may be confronted. 

Furniture sizes may vary slightly; those 
indicated are the averages commonly met 
with in upper middle-closs homes, and are 
little affected by changes in style or similar 
matters of individual preference. 

Specific space allowances 

In studying furniture groupings, it be¬ 
comes obvious that certain clearances are 
required. Spaces, lanes, or paths of dif¬ 
ferent types develop naturally between 
furniture-group units. Minimum distances 
for comfort have been established by 
numerous planners. These, and in some 
cases, maximum distances based upon re¬ 
quirements for human intercourse, have 
been incorporated in the diagrams. A list¬ 
ing of those generally applicable to all 
rooms follows: 

1. Single passage (not a trafRc lane) 
between low objects, such as a sofa and 
coffee table: 18 in. is the minimum. 

2. Single passage (not a traffic lane) 


between tall objects, hip height or over: 
2 ft to 2 ft 6 in. is the minimum. 

3. General traffic lane: 3 ft 4 in. is the 
practical minimum. As rooms increase in size, 
this minimum increases, in order to pre¬ 
serve the space scale of the room. The 
traffic lane between an entrance door and 
a major group unit is preferably generous 
in width. It is desirable to place doors so 
that the central portions of rooms do not 
become major traffic ways between differ¬ 
ent parts of the house. 

4. Seating areas, confined (for instance, 
between o desk and a wall): 3 ft is a 
minimum tolerance, which permits one per¬ 
son to pass back of on occupied chair. This 
minimum does not constitute a major trafPic 
lane. 


LIVING ROOM 

Typical furniture groups in the living 
room are as follows: 

1. Primary conversation group: chairs 
and sofa normally grouped around the 
fireplace 

2. Secondary conversation group: choirs 
and love seat at end of room or in corner 

3. Reading group or groups: chair, otto¬ 
man, lamp, table 

4. Writing or study group: desk, lamp, 
one or two chairs, bookcases 

5. Music group: piano, bench, storage 
space 


6. Game group: game table and four 
chairs 

7. Television group: television set and 
seating for several people 

According to the price of a house and 
the cubage allotted to the living room, two 
or three or all of the furniture-group units 
may be included. The fireplace Is so closely 
associated with living room furniture that It 
has been Included in all schenses. 

Clearances 

Traffic tolerances in living rooms are im¬ 
portant, since numbers of people use the 
room, ond narrow lanes between furniture- 
group units ore uncomfortable. An ade¬ 
quate trafRc lane between the main en¬ 
trance and the major seating group is 3 ft 
4 in. wide; 4 ft 6 in. is preferred. The 
minimum clearance between facing pieces 
of furniture in a fireplace group is 4 ft 8 
in. for o fireplace 3 ft wide. For every inch 
odded to the size of the fireploce, 1 in. is 
added to the minimum clearance space. 

If a wide sofa is placed directly oppo¬ 
site the fireplace, this group Is often 
spread. A 6-ft tolerance Is usuolly consid¬ 
ered the maximum because it is difficult to 
carry on a conversation over a greater dis¬ 
tance. 

A considerable flexibility in location of 
doors and windows is possible, and all wall 
pieces can be shifted. Doors flanking a fire¬ 
place are to be avoided in order that the 
furniture group may be concentrated 
around the fireplace opening. 
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FURNITURE SIZES 


SOFAS 



-SHERATON"TYPE 
LENGTH e’-O" 
DEPTH 2‘-6“ 
HEIGHT S’-O" 



L. 6-6” 
0* 2-6“ 
H 


PLAIN UPHOLSTERED 

L r-o" 

D S-O" 


H 3'-0^ 


LOVE SEATS 



SMALL 
L s'-e” 

0 a’-o” 

H 2*-3- 



LARGE 
L 4’-6- 
D 2‘-6" 
H 


CHAIRS 



OCCASIONAL 
L 2-3“ 

0 2 - 6 " 

H 3*-0" 


CLUB 

LENGTH 2*-6' 
DEPTH 3’-0* 
HEIGHT 3*-0' 



SIDE OR 
DESK 
L r-6” 

D r-s" 

H a'-s" 







mm 


UPHOLSTERED li 


ARMLESS 
L 2* 0" 

D 2*'6“ 
H 2*-6“ 


UPHOLSTERED 
CORNER CHAiR 
L 3’-0“ 

0 3-0" 



BRIDGE 

ARM 


L 2'*0" 

0 a’o" 

H a’-s" 



BRIDGE 
ARMLESS 
L r-6'* 

0 r-6'* 

H a''6" 


DESKS 



FLAT TOP.... SMALL 


LENGTH 4*-0“ 
DEPTH 2’-0'‘ 
HEIGHT 2*-6" 



FLAT TOP. LARGE 
L 5*-0" 

0 2 '- 6 " 

H a‘-6“ 





FLAT TOP.VERY LARGE 

L 6’-0" 

D S’-O" 

H 2‘-6" 



GOVERNOR 

WINTHROP 


L 3’-0" 
D a'-o" 
H 3‘-6" 



SECRETARY 
L 3*-0" 

D 2*-0‘' 

H 7’-0“ 



BREAKFRONT BOOK CASES 


SMALL 
length 4'-0‘ 
DEPTH |•-6' 
HEIGHT 6’-6' 


LARGE 
L 5*-0" 


TABLES 



L 2'-0“ END 

0 I'; 3" L l‘-8" 

H 2-0" 0 l*-0" 


H 2f-0" 


LOWBOYS 



AVERAGE Large 

LENGTH 2-6" l 2-8" 

DEPTH r-G" 0 I'-B" 

HEIGHT 2'-6" H 3’-2" 


HIGHBOYS 



SWAN TOP FLAT TOP 

L 3-0" L 3'-0'* 

D l'-6'* 0 l'-6" 

H r-0" H 5-0" 



PIANOS 


37 CONCERT GRAND 
L S'-O" 

D S'-O" 

H 3’-4'* 

38 MUSIC ROOM GRAND 
L 7'-0‘‘ 

D 5*-0" 

H 3‘-4- 

39 PARLOR GRAND 
L 6-0" 

0 5-0" 

H 3*-4" 


40 8A6Y GRAND 


L 5'-6‘* 

0 5‘-0" 

H 3*-4" 


A 

41. CONSOLE 


i' V''';’ 

L 5-0" 


•y! •v 

D a‘-o* 

H 4*-3" 

5 


42 Ml NATURE 



L 4*-8" 



0 l'-7" 


A## 

H 3'-0" 





COFFEE 
L 3*-0" 
0 2 ‘- 0 " 
H r-s* 


BRIDGE 
L 3-0" 
0 3-0" 

H a'-6“ 



CONSOLE 
L 3*-0" 
0 I*-6" 

H 2*-6" 



CIRCULAR PIECES 


PIECRUST TABLE 
DIAM 3'-0" 

H 2-6" 


LOW COFFEE TABLE 
DIAM 3'-0' 
^^V?^HElGHT l'-6’ 


DRUM TABLE 

DIAM 3’-0’ 
H 2-6’ 


STAND. 
DIAM l‘-0‘ 
H 2^6" 


DUMBWAITER 

largest DIAM a'-o” 

H 2'-6* 


ROUNDABOUT SEAT 
DEPTH Of SEAT I'-S" 
DIAM 4-0" 
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FURNITURE ARRANGEMENTS 





1. In all living rooms shown, main conversation group 
centered about fireplace is dark gray. Bay or picture 
windows may be used as focal points, instead of fireplaces. 


2. Clearance between low coffee table (23) and easy chairs 
(6) ought to be maintained at 3'-4" even though table is low, 
because the aisle here constitutes a major traffic way. 


3. For larger families, or for those who entertain often, 
seating for 7 to 8 persons in the primary group is a reason¬ 
able design limitation. Off-center location of game group 
provides for a corner entrance door. 


4. Minimum length for a room which must contain a baby 
grand piano is approximately 20'. If minimum clearances of 
I' between piano and wall, and 3' between desk (15) and 
wall, are to be maintained, room length must be increased. 


5. If sofa opposite fireplace is omitted, primary group can 
be brought closer together. In schemes I to 4, note that 
wide groups permit conversation without twisting to see 
speakers seated on sofa; here this restriction is removed. 


6. Here, presumably, doors at ends of room indicate use of 
one side of room as a traffic route. Primary furniture is 
grouped closely about fireplace; wall pieces are all that can 
be used on opposite side. 
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Residential 


FURNITURE ARRANGEMENTS 





7. Grouping for door locations at both ends of room 
ideally. I-ft clearance is desirable between piano and wall 
Chairs (6) are smaller than those previously listed. T-b** x 


8. If living room has a "dead end" (no doors), primary unit 
may be spread to include entire end of room. Inclusion of 
music or game group would demand more area. 


9. Primary group shown is one of most popular arrange¬ 
ments. Unit placing suggests entrance at left end. Sec¬ 
ondary conversation unit often becomes music or game group. 


10. Writing or study group at left, music or game group 
at right, and center primary group, need minimum passages 
only when room is narrow. 


1 





'\m\ 


11. Ten persons can be comfortably seated in this type of 
arrangement, in which primary and secondary conversation 
groupings almost merge into one. 


12. Arrangement designed to permit door locations on side 
walls rather than ends. Angled chairs (6) are small size 
noted in Rg. 7, and often used in other arrangements. 
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FURNITURE ARRANGEMENTS 



2l'> 10 1 


13. Previous diagrams have shown schemes arranged sym¬ 
metrically about centered fireplaces; on this and the fol¬ 
lowing page are schemes for cases when foci cannot be 
centered. 



21'- ir‘t 



J 

14. Off-center rooms often divide naturally into two parts: 
primary group, and other groups combined. Clearance no 
greater than 2' will not accommodate a major traffic lane. 



21 '- 


15. if primary, music, and game groups are all to be con¬ 
tained in a small area, one must be curtailed. Here game 
group consists of table and only two chairs. 


16. In this case the primary conversation group is curtailed 
to permit inclusion of a grand piano; use of corner bench 
for game group may result in some loss of comfort. 



17. Two smaller upholstered chairs 16), each 2^-6'^ x 
might be accommodated at the right of the fireplace in 
this room with only a slight increase in room width. 


18. In a room with only one door the minimum traffic lane 
of 3'-4'' needs to be increased to at least 4'-10", which will 
accommodate two persons side by side, without crowding. 
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Residential 



19. Another example of wide entrance lanes. Placement 
of doors so that at least 10" is allowed between room corners 
and door trim will permit installation of "built-in" bookcases. 



21. Notice that a game-table group occupies almost the 
same floor area as a baby grand piano. Placement at an 
angle is intended for informal rooms. 



23. Fireplace chairs set 3'-6" back from center line of fire¬ 
place permit occupants to gaze at the fire comfortably. 
General traffic cannot be accommodated in a 2^ft lane. 


FURNITURE ARRANGEMENTS 


I 



20. Several doors may be accommodated with this type of 
furniture-group unit arrangement. A traffic lane is assumed 
to exist at the left end of the room. 



22. Larger rooms may contain four or more furniture-group 
units; it may be desirable to increase clearances. Use of 
chairs set at angles requires increased areas. 



24. By using love seats instead of pairs of chairs at sides of 
fireplace, considerable space can be saved even though 
seats are not placed the minimum distance apart. 
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FURNITURE ARRANGEMENTS 







25. In rooms with fire¬ 
places in end walls, as 
in the schemes immedi¬ 
ately preceding, turni- 
ture arrangements 
often fall naturally into 
two distinct groups. 











26. One of the two 
groups may be adapted 
for dining, eliminating 
need for a separate 
dining room. Minimum 
clearance around din¬ 
ing table should be 



^1 I2*.3"s 



‘ES, 



nn 


t_ 

25 


27. In this scheme, by 
placing the sofa on the 
long axis opposite the 
fireplace, furniture is 
held together as a 
single unit. There are 
two obvious positions 
for an entrance door. 
It is possible to back 
the sofa against a 
group of windows. 


29. Here the 
left side and end 
opposite the fire¬ 
place are avail¬ 
able for doors. 
Piano should, if 
possible, be 
placed against an 
inside wall. 






V 

16 

_ 'Jz± 






H© 


28. Backing the pri¬ 
mary - group furniture 
against walls eliminates 
passage behind them 
and reduces room 
width to a minimum. 


30. Placing the 
sofa against one 
side of the room 
tends to open up 
the primary group- 
in effect, to merge 
with it the secon - 
dary conversation - 
group furniture. 







Residential 


FURNITURE ARRANGEMENTS 







31. The entire area 
may be treated as a 
single unit, all furniture 
being brought into the 
principal group. 



32. Here the plac¬ 
ing of the desk 
group (14) allies it 
closely with the fire¬ 
place unit. Four 
units are included. 


iy-6": 



33. By inter¬ 
changing the 
positions of 
the fireplace 
furniture in 
Fig. 32, a 
grand piano 
can be accom¬ 
modated. 



35. Type of sofa 
shown is becoming in¬ 
creasingly popular. 
Chairs (6) may be units 
which can be added to 
sofa, if desired. 



34. Completely 
symmetrical ar¬ 
rangement in com¬ 
paratively small 
space; music group 
might replace items 
14 and 25. 



16 - 5 t 



36. •*Unir types of 
sofas are particular¬ 
ly suited to corner 
groupings. Scheme 
shown contains three 
group units. 
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LIVING ROOM—FURNITURE SIZES AND CLEARANCES 


Space in the small house for general living activities 
must often serve a wide variety of functions. Thus, 
furniture can add greatly to the usefulness of living 
area if it is adaptable in type and size to a number 
of different purposes. 

Accompanying data give a working basis for 
providing sufficient space for general living activi¬ 
ties. Dimensional information includes only o few 
of many available sizes and types of furniture. Di¬ 
mensions of groups refer to clearances necessary 
for comfortable and convenient use. 

Necessary planning considerations include: pro¬ 
vision of adequate floor and wall space for furniture 
groupings; segregation of trafficways from centers 
of activities; eose of access; and a maximum of 
flexibility. 

Doors in constant use should be placed so that 
traffic between them will not interfere with furniture 
groups. 

Flexibility implies the varying uses to which space 
may be put. The lounging group at the right, for 
instance, requires approximately the some floor 
space as the card-playing group; the sofa, below, 
may be a convertible bed. Thus, functions of other 
areas—such as recreation, sleeping, dining and 
even storage—may be applicable equally to living 
rooms. 




m 

B 

1 

i 


A 





Soft SiiM (B); 

2'-8" to 3'-6'' d«*p 
6' 0" to 7'-2" lonq 
Love Seefs: 
r cy* to deep 

3'-6" to 4'- 6" long 
End Teblet (A): 

10'' to r-2" wide 
r-6" to 3'-0" long 
Occasional 
Tables (C): 

2'.0" to 2'-4" square, 
round, oval, draw, 
top, etc. 


Card Tables: 

2'-6" to3'-0" square; 
folding type 
thick folded (aver* 
age) 

Side Chairs: 

I'.6" to 2'-0" wide 
I'.6" to I'-10" deep 


Desb, Sloping Top: 
3'-0" to 3'-8" wide 
I'-S" to 2'-0" deep 
Writing Desks: 

2'-B" to 3'.6" wide 
I'.6" to 2'.6" deep 
Secretaries: 

3' 0" to 5'^" wide 
I'-6" to 2'.8" deep 


Convertible Sofa-Beds (G): 2'-9" to 3'-3" deep, 6'*2" to 6'-8" long 
Living Room Tables (F): T-B" to 3'-0" wide, 3'-6" to lO'-O" long 
Easy Chairs: Wing, 2'-4" to 2'-10" square; Club. 2'-4" to 3'-3". 3'-9" square 
Book Cases (D): 2'.6" to 3'-0" wide. 10" to 12" deep 


Double Bed Studio Couch 
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DINING AREAS 


By GLENN H. BEYER AND ALEXANDER KIRA, Housing Research Center^ Cornell Universily 


DINING ROOM 

The principal factors to be considered 
in planning the dining area are os follows: 

(1) Number of persons to be seated; 

(2) Space used at the table; (3) Space 
for chairs ond for passage behind them; 
(4) Seating arrangement; (5) Size and 
type of furniture; and (6) Storage space 
for china, glassware, silver, and linen. 

Recommended space dimensions, based 
on recent research, ore provided below. 
SIZE OF PLACE SETTING 

The minimum width needed for each 
place setting is 21 in.; however, a width 
of up to 29 in. is desirable for greater 
freedom of movement. A 25*in. width is 
usually adequate; this permits chairs 19 
in. wide to be placed 6 in. opart. The 
minimum depth for o ploce setting is 14l^ 
in. These dimensions allow space for 
china, glassware, silver, and elbow ex¬ 
tension (See Fig. 1). 


PASSAGE BEHIND CHAIRS 

The minimum space recommended for 

passage behind chairs is 22 in.; a satis¬ 
factory range is 22 to 25 in. If passage 
behind the chairs is not required, a mini¬ 
mum of 5 in. plus the depth of the chair 

must be provided for pushing bock the 

chair when leoving the table (See Fig. 3). 

Size of table 

The minimum width recommended is 36 
in.; a satisfoctory width is 36 to 44 in. 

If 2S-in.-wide place settings ore pro¬ 

vided and if one person is seated at each 
end of the table, then minimum and rec¬ 
ommended table lengths ore as follows: 

Persons Minimum, in. Recommended, in. 

4 54 60 

6 79 84 

8 104 108 

10 129 132 

12 154 156 


If no one is seoted at either end of the 
table, the length may be reduced by ap¬ 
proximately 4 in. 

Space for total dining area 

With the some conditions noted obove 
ond with on ample 42-in. space for pas- 
soge on all sides of a 42-in.-wide toble, 
required sizes are as follows: 


Persons 

W X L 

— Area 


ft 

sq ft 

4 

10fox12 

- 126 

6 


= 147 

8 

10ljx16 

= 168 

10 

1014x18 

= 189 

12 

1014x20 

= 210 


If no one is to be seated at either end of 
the table, the length may be reduced by 
2 ft (21 sq ft). 

Storoge space 

Linear feet of shelf space required for 
medium-income families, for both moderate 


Table 1. Inside dimensions of drawers for storage of silverware 

Ado pled from Indoor Dining Areas for Rural Homes in the Western Region, 
Report 118, roiveno'iy of Arizona Agr it: nil oral Kj'pernneot Station, Tneaon 


{June 7,955'. 




Item 

Width, in. 

Depth, in 

Height, in. 

8 each forks, knives, soupspoons; 12 teaspoons, 

6 tablespoons, 4 serving pieces 

11 

18t- 

2-*4 

12 each forks, knives, salad forks or others, butter 
spreaders, soupspoons; 18 teaspoons. 6 table¬ 
spoons. 3-piece carving set, 3 serving pieces 

14‘-j 

20 

3 

12 each forks, knives, soupspoons, salad forks or 
butler spreaders; 24 teaspoons, 6 tablespoons, 

6 serving pieces 

17 


2'/4 


Table 2. Dimensions of stacks of folded table linens 

Adapted from Storage Space Re(juiremenUs for Household Textile.s. .4. 
Woolrich, M. .M. White, and .\f, A. Richards, Agricultural Research Rulletin 
L-.S. Department of Agriculture, Washington, D.C. \195o). Dimen¬ 
sions given are front-to-back, side to-side, and height. 



Spoce 16 

in. deep 

Space 20 

in. deep 

Item 

Minimum, in. 

Maximum, in. 

Minimum, in. 

Maximum, in. 

2 large tablecloths. 

14x19x3 

14x36x2 

19x14x3 

19x28x2 

guest use 

2 medium tablecloths. 

15x19x1 

13x28x1 

19x10x1 

18x28x1 

everyday use 

4 small tablecloths. 

14x10x3 

14x28x1 

10x14x3 

15x14x2 

everyday use 

3 small tablecloths. 

14x10x2 

14x28x1 

10x14x2 

15x14x2 

guest use 

12 small napkins 

7x10x3 

7x10x3 

lOx 5x3 

lOx 9x2 

(2 stacks of 6) 

12 large napkins 

8x10x2 

8x10x2 

lOx 6x2 

10x10x1 

(2 stacks of 6) 

6 place mats, everyday 

13x19x1 

13x19x1 

19x13x1 

19x13x1 

use 

1 table pad 

13x21x3 

13x21x3 

13x21x3 

13x21x3 


and liberal supplies of dishes and glass¬ 
ware, for everyday and guest use. is os 


follows: 

12-in. shelves, 20 in. 

shelves. 


ft-'in. 

ft 

Moderate 

21-0 

2 

Liberal 

36 9 

2 

Drawer space for storage of silver 

is shown 

in Table 

1. Space for storage 

of table 


linens is shown in Table 2. 

zr-ze* 

Z^ NECOMMCMOI^ 



Fig. 1. Size of place setting 
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DINING AREAS 


Wall or any other obstruction- 


With 2 leaf extension 
^owded Seating 

With 4 leaf extension 
(Crowded Seating) 


Dining areas must accommodate furniture—either 
portable or built-in—for eating, sitting, serving and 
possible storage. Equipment for these dining func¬ 
tions may also be adapted to meet other possible 
requirements for this space—as studying, game¬ 
playing, etc. 

Table space requirements per person are as fol¬ 
lows: for crowded seating, V-IO" on the table's 
perimeter; for comfort, 2'-0". Adequate clearances 
for use are indicated on diagrams. 


pHrnltur* SIxot: 


Porteble Tables, round (A): 
r-r to 5'-IO" diem. 

Portable Tables, rectangular (C): 

to by 3^.6'' to 8'-0''; 

or 2'-0'' to 4^(y' square 
Dining Chairs, portable: 
r.6'' to 2'^^' by r-6" to I'* 10" 
Serving Table (B): 

2'-6" to 3^6" by r-2" to r-9" 
Sideboard or Buffet (B): 

4^0" to 6'-6" by I'-5" to 2^1" 

China Cabinet (B): 

r-B" to 3'-8" by I'-2" to I'-9" 


2*0 to 


2-6 


2’-€"t 


saADs'i t7 MiiMalqbr'punidJ 
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DINING AREAS 


Furnifur* CI*oronc«ft 

To assure odequate space for convenient use of 
the dining area, not less than the following clear¬ 
ances from the edge of the dining table should 
be observed. 

32 in for chairs plus access thereto 

38 in for chairs plus access and passage 

42 in for serving from behind chair 

24 in for passage only 

48 in from table to base cabinet (in dining- 

kitchen) 

Figures 4, 5, and 6 illustrate proper clearances. 
Various arrangements appear on the next page. 



I»2" for 
serv I ng 



Fig. 4 Dining room for 6-porson, 3-bedroom living unit.* 




Fig. 5 Dining room for 8-perton. 4-bedroom living unit.* 





Fig. 6 Minimum clearances for dining oreos. (o) one end of toble 
ogoinst wall; (b) serving from one end and one side of table. Sown: 
'‘Housing for the Elderly Development Process/* Michigan State Housing De¬ 
velopment Authority. 1974. 


* From “Monuol of Acceptable Proctices/' Vol. 4, U.S. De¬ 
portment of Housing ond Urban Development, 1973. 
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DINING AREAS 


1. Minimum requires 2-ff buffet 
space on one side only; 3' more 
length is needed for extension table. 


2. Typical dining-room suite, as used 
in East and on West Coast, requires 
furniture space on two sides of room. 


3. Long narrow area with some waste 
space results when wall pieces are at 
ends, and end entrance is needed. 


4. Solid lines indicate minimum room 
with corner cupboards, no wall furni¬ 
ture. Dotted lines indicate added 
space for 3' breakfast table. 


5. Table-and-passage unit in one cor¬ 
ner permits use of minimum space for 
multiple activities; piano may be re¬ 
placed by desk, love seat. etc. 


6. Spaces smaller than the usual min¬ 
imum can be utilized if built-in seats 
are included; seating and table- 
service comfort are sacrificed. 


8. Arrangement of typical suite in 
larger-than-minimum space, when a 
screen is used at serving door. 


y. Dining rooms with fireplaces nave 
to be larger than minimum for the 
comfort of those seated at table. 


7. I he same set ot clearances ap¬ 
plies to the seldom used round table 
as to the more popular oblong table. 


SCREEN 

^FLOWER 

m 


11 




,_ l7’-6't _ J 
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COMBINED LIVING-DINING SPACES 


COMBINED SPACES 

Oficn several compatible living functions can be oos thon if the same functions were dispersed 
combined advantageously in a single room. Some into separate rooms. 

of the benefits of such arrangements ore that For adjacent spaces to be considered a com- 

less space is used but it is used more intensively, bined room, the clear opening between them 
its functions can be chonged making it more flexi* should permit common use of the spaces. This 
ble and serviceable space, it is adaptable to var usually necessitates an opening of at least 8 ft. 

ied furniture arrangements, while visually it can Figures 8 and 9 show combined living-dining 

be made more interesting and seem more gener- rooms. 



Fig. 8 Combined living-dining room.* 



' * From "Houiing for the Elderly Development Pro 

cess.** Michigan Stole Housing Development Authority, 

Fig. 9 Minimum cleoronces ond circulotion for combined living-dining areas.* 1974 
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COMBINED DINING AREA-KITCHEN 


A combination dining oreo-kitcKen is preferred 
by some occupants of small houses and apart¬ 
ments. This arrangement minimizes housekeeping 


chores and provides space which can be used 
as the family's day-to-day meeting place. 


21** sink counter combined 
with 21” range counter 



Fig. 10 Combined dining orech-kifcben, 2-bedreom living unit. Source: “Manual of Acceptable 
Practices/* Vol. 4, U.S. Dept, of Housirsg ond Urban Development. 1973. 


One of the primary functions of the kitchen 
hos been to provide a place for informal or family 
eating. This is different than guest or formal din¬ 
ing in a separate dining room or area. The infor¬ 
mal dining generally consists of breakfast, lunch. 


snacks, or just servirsg coffee to a neighbor. This 
eoting area should be cleorly defined os a sepa¬ 
rate functional area. 

A frequent and desirable arrangement is the 
combined kitchen-dining area. The following 


sketches (Fig. 11) show the various possible ar¬ 
rangements. Another arrangement is the kitchen- 
family room. 
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Fig. 11 Minimum clearoncet for dining oreo in kitchen. Source: "Housing 
for the Elderly Development Process." Michigan State Housing Development 
Authority. 1974. 
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BEDROOM 

Diagrams indicate minimum cleorances that 
should be provided for use of the bedroom furni* 
ture shown, dimensions for which ore listed below. 
Many types and sizes of furniture ore available; 
but those listed ore most common ond con serve 
os o basis for bedroom design. At least 2 in should 
be allowed as clearance between walls and furni¬ 
ture; 3 in between furniture units. 


Beds: 

Single (Q, 3'-0'' to 3'*3" wide; 6'-10“ long. 
Twin (F), 3'*3’' wide; 6'* 10“ long. 

Three-quarter (E), 4'-0“ wide; 6'-10“ long 
Three-quarter (B), large, 4'-2“ to 4'-6“ wide; 
6'-10“ long 

Double, 4'-6“ wide, 6'-10“ long. 

Roll-away beds, (A): 2'-0“ by 5'-0“ on edge, 3" 
clearance on all sides 



Double-deck bed 



Bed Tables (G): 

l‘-2“ to 2‘-0“ by r-0“ to 2'-0“ 

Bedroom Chairs (H): 

Small, l'-8“ by I'-B**; larger, 2'-6“ to 2'-10' 
by 2’-8“ to 3'-2“ 

Dressers (3-drawer) (D): 

3'-0“ ta 4'-0“ by 1'-^“ to 1^-10“ 

Chest of Drawers (4-drawer) (D): 

2'-8“ ta 3'-4“ by l'-6“ to 1*10“ 

Chaise Longue: 

2'-0“ to 2'-4“ by 4 -0“ to 5'-6“ 

Day Bed; 

2'-9" to 3'-3“ by 6'-2“ to 6'-8“ 

Dressing Table: 

l’-3“ to 1M0“ by 3'-0“ to 4' 2“ 




Clearence for dresser 



Minimum clearances for twin-bed group 


23 






Residential 


BEDROOMS 



Fig. 2 (o), (b) Primary bedroom, (c) primary bedroom without crib.* 


FURNITURE aEARANCES 

To assure adequate space for convenient use of 
furniture in the bedroom, not less than the follow¬ 
ing clearances should be observed (Figs. 2 and 
3). 

42 in at one side or foot of bed for dressing 
6 in between side of bed and side of dresser 
or chest 


36 in in front of dresser, closet, and chest of 
drawers 

24 in for major circulation path (door to closet, 
etc.) 

22 in on one side of bed for circulation 
12 in on least used side of double bed. The 
least-used side of a single or twin bed can 


be placed against the wall except in bedrooms 
for the elderly (Fig. 4). 


• From "Manual of Accep?oble Practices," Voi. 4, U.S. 
Deportment of Housing and Urban Development, 1973. 


FURNITURE ARRANGEMENTS 


The location of doors and windows should permit 
alternate furniture arrangements. 






Fig. 3 (a) Single>occupancy bedroom; (b) doublo*occuponey bedroom.* 
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Fig. 4 Single>occupancy bedroom for oldorly; 
thoro is a 12>in olio wane* to make the bod.* 


Where at least two other sleeping spaces are 
provided, a dormitory is sometimes preferred by 
larger families (Fig. 5).* 


* From “Monuol of Acceptable Practices/* Vol. 4, U.S. 
Department of Noosing and Urban Development. 1973. 



Fig. 5 Dormitory bedroom. 
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TYPICAL UNIT ARRANGEMENTS 



1. For comfort, 2 night tables are 
desirable with a double bed. A 
minimum double-bed unit arrange¬ 
ment may be achieved by omitting 
arm chair and one side chair, and 
reducing to the traffic lane 

at foot of bed. 



2. Use of small chairs and chest 
makes possible the addition of 
conversation or lounging furniture 
(2 chairs and table) to a typical 
suite, without increasing square 
footage. Use of 3-ft passages 
eliminates crowding. 



3. Other types of arrangements 
beyond the minimum include ad¬ 
dition of a chaise longue (shown 
dotted above), which is usually 
placed at an angle to walls, re¬ 
quires a table, and necessitates 
ample passages. 




B 

10 









mill 




■■■ 


b 


IT’-IO**! 


4. Minimum twin-bed group (2 5. Increased requirements for addition of 

night tables) needs 9'-6" wall. dressing table and boudoir chair. 


6. Twin beds with single night table require 
8' of wall space. 



7. Variations on this plan 
may be developed by re¬ 
placing the chair between 
the beds with a dressing 
table which serves also as 
a night table. This would 
free other walls for twin 
chests, shown dotted. 



8. Twin beds head¬ 
ing toward a com¬ 
mon corner may re¬ 
quire less space than 
is indicated if dress¬ 
ing table and bou- 
doir chair are 
omitted. 
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9. Single-bed unit with two 
night tables requires wall. 




12. Minimum for couch or 

single bed placed sideways If position of chest is 

X- changed room width may be 

reduced 6". 


14. Door-swings may require in- 15. Slightly more corn- 
creased clearance at foot of bed. fortable than Fig. 14, but 

bed making is difficult. 


COMBINED SPACES 

A b«d alcove with natural light and ventilation 
and which can be screened from the living area 
is desirable in a 0-bedroom living unit (Figs. 1 
and 2). 



15*' sink counter and 21" 15" range and 

mixing counter combined refrigerator 


Fig. 1 0-Bedroom living unit.* 


counters combined 



*-l5" sink and ref rig 
counters combined 

^Sink and range counters 
combined mUH 21" mixing 
counter 

Fig. 2 0-bedroom living unit with sioeping olcove.* 


• From "Manual of Acceptable Proctices." Vol. 4, U.S. 
Deportment of Housirtg and Urban Development, 1973. 
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In housing for fhe elderly and handicapped, 
the units suitable for wheelchair users often can 
be placed advantageously on the ground floor 

(Fig- 3). 


Night light 
outlet 



• From “Monuol of Acceptable Practices,” Vol. 4, U.S. 
Department of Housing and Urban Development, 1973. 


Fig. 4 0-Bedroom living unit for wheelchoir user.' 
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By GLENN H. BEYER AND ALEXANDER KIRA, 

KITCHENS 

The kitchen is not a specialized work¬ 
room, for it has many uses. It is used for 
preparation of meals, food preservation, 
storoge of food and utensils, and also, in 
many cases, for eating, laundering, enter¬ 
taining, and child care. In it a woman 
uses her own labor and olso mokes full 
use of electric power, tap water, and man¬ 
ufactured or bottled gas; she uses re¬ 
frigerators, stoves, dishwoshers, mixers, 
toasters, and garbage-disposal units, os 
well as various kinds of storage compart¬ 
ments and work surfaces. 

Since more time and effort are fre¬ 
quently spent in the kitchen than in any 
other area of the house, careful planning 
is especially important. This requires care¬ 
ful selection of appliances and storage 
units and convenient arrangement of the 
areo. Some general planning guides are 
as follows: 

FOOD PREPARATION 
Arrang9m9nt 

It is important to keep the basic work 
areo compact, even if the kitchen is of 
the large "living*' type- Consideration 
should be given, however, to the possi¬ 
bility of more than one person working 
there. The arrongement will vary accord¬ 
ing to the size and shape of space avail¬ 
able, but we should always keep in mind 
relationships among functions in different 
areas of the kitchen. 

Traffic lanes 

Traffic lanes through work areas should 
be avoided. Arrange the service entrance 
and access to the basement so that traffic 
not essential to food preparation, service, 
or storage can by-pass the area. 


Housing Research Center. Cornell University 
Storage 

Kitchen design should be functional in 
the sense of minimizing reaching ond 
stooping. Storage facilities should be no 
higher than a woman can reach with both 
feet flat on the floor. There should be 
sufficient space to store items so that they 
may be easily seen, reached, grasped, 
and taken down and put back without 
excessive strain. With proper planning, 
stored items con be locoted close to where 
they are first used, and unattractive items 
can be kept out of sight. Storage space 
should be sufficiently flexible to permit its 
adjustrrsent to varying amounts, sizes, and 
kinds of food, supplies, and utensils. 
Shelving should be adjustable. 

Counters and working surfaces 

The height of counters and working sur¬ 
faces should permit a comfortable working 
posture. The worker should be able to sit, 
if she wishes, while doing certain kitchen 
tosks, such os working at the sink. Con¬ 
tinuous lines and surfaces permit ease of 
movement, and are easier to keep clean. 

Servicing ond replacement of appliances 

Consideration should be given to ease 
of servicing and replacement of major 
appliances, especially built-in units. 

Materials 

Materials and finishes that minimize 
maintenance and cleaning should be used, 
and they should be sufficiently light in color 
to create a pleasant work otmosphere. 

Lighting 

Good lighting helps to prevent fatigue, 
os well os promoting safety and a pleasant 
atmosphere. Comfortable levels of light. 



Fig. 1 Verticol ond horisontol limits of reoch. 


with a minimum of shadows, should be 
planned throughout the kitchen. Adequate 
daylight or artificial lighting makes the 
room more agreeable and attractive than 
a dark or poorly lighted room. 

Ventilation 

The kitchen should be well ventilated, 
with an exhoust fan to remove objection¬ 
able kitchen odors. 

Safety 

Burns, scalds, falls, and explosions should 
be "designed out" of the kitchen. Sharp 
corners, exposed handles, and control 
knobs on kitchen equipment should be 
avoided, and there should be safety 
catches on doors and drawers to limit the 
exploratory activities of young children. 

Accessibility 

There should be easy access to front 
ond back doors, laundry area, telephone, 
ond bathroom. 

Decoration 

Color, texture, and decoration should 
be used to create an atmosphere that is 
attractive, cheerful, ond restful. 

OTHER KITCHEN ACTIVITIES 
Nonworking areas 

Nonworking oreos should be segregated 
from working areas. Avoid interruption of 
work areas by breakfast nooks, general 
storage closets, rest areas, and other areas 
not essential to normal food preparation 
activities. 

Eating facilities 

Most families want to eat some meals 
in the kitchen. Provision should be made 
for this, if possible, even if a separate 
dining room is also provided. 

Child's play 

In younger families, especially, there 
is likely to be one or more children who 
want to be neor their mother. Provision 
should be made for a play area out from 
underfoot, but where adequate supervision 
is possible. Storage space should be pro¬ 
vided for toys and games. 

Infant care 

It is a well-known fact that many 
kitchens are used for care of infants. If 
provision is not made in the bathroom for 
infant care and related supplies, then it 
should be made in the kitchen. 

Grooming 

Washing hands and some personal 
grooming frequently toke place in the 
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kitchen, eipecially if there is not ready 
access to the bothroom. A mirror !s de¬ 
sirable. 

CRITICAL DIMENSIONS 

The “critical dimensions’* for working 
space arc illustrated in Figs. 1-4. These 


dimensions are recommended on the basis 
of research and do not necessarily coincide 
with either current practice or currently 
avoiloble cabinets and equipment. Width 
requirements for counter spoce, in particu¬ 



lar, are based on research covering opera¬ 
tions at individual work centers. Over¬ 
lapping is permissible if work at adjacent 
centers is not being carried on simul¬ 
taneously. 





Fig. 2 Minimum counter-width dImensK 




Fig. 3 Comfortoble working heights. 
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Fig. 4 Minimum clearances—horiionfal end vertical. 


BASIC WORK AREAS 

The work center concept, favorably sup- 
ported by a great deal of research data 
from many sources, emphasizes the planning 
of the kitchen in terms of its major cen¬ 
ters of activity. These work centers, in 
turn, are planned in terms of their constit¬ 
uent parts, their proper functions, and 
their ideal relationships, one to onother. 
The actual design of the work centers 
will vary with the size and shape of space 
available in each project. Four work centers 
must be considered: sink, range, mix, and 
serve. In addition, there is the refrigerator 
(which functions as a closely related 
storage center) and the oven, if it is not 
an integral part of the range. 

Each work center should have three 
components: (1) Adequate storage space 
for the various items used there; (2) Ade¬ 
quate counter space for the work to be 
accomplished; and (3) Necessary utilities 
and facilities, such as water at the sink, 
heat at the range, outlet and space for 
the mixer at the mix center, and adequate 
lighting at each center. 

Equip each work center for the storage 
of utensils, supplies, and dishes according 
to their frequency and order of use. 

Tables 1-4 list the number of items and 
the space dimensions required for equip¬ 
ment and food supplies commonly stored 


Table 1. Equipment and food supplies stored at range center 


Item 

Number stored 

Storage space 
per item, in.* 


Limited 

Liberal 

Side 

to 

side 

Front 

to 

back 

Height 

Equipment 

Potato mosher 

1 

1 

3U 

13 

41 . 

Knives, forks, spoons 

3 

3 

3!i 

13 

3 

Frying pan, 10*^-in. 

1 

1 

11 


5*1! 

Frying pon, 9-in. 

1 

2 

91 i 

16 

5 

Frying pan, 6-in. 

0 

1 

6 

12 

5 

Pol lids 

2 

4 


IQIm 

1 

Potholders 

4 

8 

7 

7 

2t 

Food supplies 

Rice, 1 lb pkg. 

1 

1 

2'- 

4 

6!.;. 

Spaghetti, 1-lb pkg 

1 

1 

2li» 

11 Vi: 

6 

Coffee, 1-lb can 

1 

1 

5Vj 

SVi: 

4 

Oatmeal, 3 lb box 

1 

1 

6 

6 

11 

Macaroni, 1-lb pkg. 

1 

1 

2 

5’- 

9 

Teo, B-oz pkg. 

1 

1 

2Vj 

414 

7 

*I)imenHinv the itvm 

(iucluilinu lid, tf tiny) plan clvarutire for kavdliitg. 




t/'ronWiR/<»r mtack' of 6 potholtlerti. 


31 






Residential 


KITCHENS 


or •ach of the four centeri. These lists 
represent the storage space requirements 
for the overage family, but they may be 
adapted to the needs of particular families. 
The storage space dimensions are based 
on the most recent information availobte. 

KITCHEN ARRANGEMENT 

The relotive location of work centers 
should permit a continuity of kitchen ac¬ 
tivities os follows: (1) Storage (gathering 
materials needed for the performance of 
the task); (2) Cleaning and mixing (or 
initial preparotion); (3) Cooking; (4) 
Serving, or storing for future use; and 
(5) Cleaning up. (See Fig. 5.) 

In principle, any plan that interrupts 
this continuity with doors, or with non¬ 
working areas or facilities, is faulty be- 
couse extra steps are required every time 
the gop is crossed, ond, consequently, 
convenience and working efficiency ore re¬ 
duced. 

The actual plan may be U-shaped or 
L-shoped, or it may be of the corridor 
type. 

The arrangement affords the most 

compact work area. Frequently, however, 
this arrangement is impossible to achieve 
because of the necessity of having a door 
on one of the three walls. The resulting 
''Broken U" arrangement still permits com¬ 
pactness, but traffic is allowed through the 
area. Therefore, special consideration 
should be given to the arrangement of 
the work centers in order to minimize the 
effect of through traffic. 

The "L" arrangement is ideally suited 
where space along two walls is sufficient to 
accommodate all of the necessary work 
areas. This arrangement has the advan¬ 
tage of concentrating the work area in 
one corner, thus minimizing travel, but it 
has the disadvantage of necessitating longer 
trips to the extremities of the "L." 

The "Corridor" orrangement is satis¬ 
factory where doors are necessary at each 
end of the space. This arrangement fre¬ 
quently has the advantage of the parallel 
walls being closer together than In the 
typical "U," but the disadvantage of a 
greater distance along the corridor. 

An Important factor in determining the 
location of specific work areas within any 
of these over-all arrangements is frequency 
of use, which in Fig. 6 is expressed as the 
percentage of trips to and from each area. 

Figures 7-9 provide floor plans illus¬ 
trating some possible arrangements of the 
basic work centers within each of the plan 
types. If the space for the kitchen is al¬ 
ready established, the number of possible 
satisfactory arrangements obviously will be 
limited. If the space is being planned, 


however, greater choice of arrangements 
is possible. In either event, the advantage 
of a shorter distance between some re¬ 
lated areas must be balanced against the 
resulting increase in distance between other 
related areas. An end-to-end alignment or 
a right-angle arrangement between areas 
of close relationship can eliminate trips 
and reduce the over-all travel distances. 
Functional relationships between key work 
centeri ore, of course, accommodated more 
ideally in some of the plans than others. 

FHA REQUIREMENTS FOR KITCHEN 

STORAGE I 

Total sholf aroa: 50 sq ft minimum; not 

>From Minimum'Property Standards for 
One and Two Living Units, Federal Hous- 
ittg Admivietration, Washington, D.C, (Re¬ 
vised, July 1959). 


less than 20 sq ft in either wall or base 
cabinets. 

Total countertop area: 11 sq ft minimum. 
Total drawer area: 11 sq ft minimum. (If 
a 39-in. range is provided, it may be 
counted as 4 sq ft of base cabinet shelf 
area and 2 sq ft of countertop area.) 

Wall shelving: 74 in. maximum height. 
Countertop: 38 in. maximum height, 30 in. 
minimum height. 

Height between wall cabinets and counter- 
top: 24 in. minimum over range and sink. 
15 in. minimum elsewhere. (Shelving may 
be closer if it does not project beyond 
a line drawn from the front edge of the 
wall cabinet at an angle of 60 deg to 
the bottom of the cabinet.) 

Depth of shelving: wall shelving—4 in. 
minimum, 18 in, maximum; base shelving— 


Table 2. Equipment and food supplies stored at sink center 

In addition to the items listed below, allow soap, s<Hip powder, cleanser, paper towels), 

space for hand tools {such as can opener, garbage and trash containers, and possibly 

small vegetable brush, paring knives, rubber a stool for sitting, 
plate scraper), cleaning supplies [snch as 


Item 

Number stored 


Storage space 
per item, in.* 

Limited 

Liberal 

Side 

to 

side 

Front 

to 

back 

Height 

Equipment 

Dishpons, nested 

2 

2 

161-1. 

18l‘l. 

8 

Dishdrainer 

1 

2 

141-1. 

1811. 

6 

Double boiler 

1 

1 

7»1. 

12 

10',4 

Pressure saucepan 

0 

1 

9 

17 


Saucepan, 6-qt 

0 

2 

lo!!. 

io!l 

9 

Soucepan, 4-qt 

1 

1 

9 

11 

714 

Saucepan, 3-qt 

2 

2 


15 

8 

Saucepan, 2-qt 

1 

1 


14 

7 

Soucepan, 1-qt 

1 

1 

61^2 

13 

6 

Colander 

1 

1 

11 

13 

6 

Coffee pot, 6-cup 

1 

1 

611. 

9 

10 

Oishtowels 

8 

12 

12 

11 

5(8) 

Handtowels 

8 

12 

12 

10 

5(8) 

Aprons 

4 

6 

11 

10 

5(4) 

Dishcloths 

6 

12 

8 

8 

4(6) 


Food supplies 


Potatoes, lb 

10 

10 

9 

11 

8 

Onions, lb 

3 

3 

9 

7 

8 

Fruit, lb 

3 

3 

9 

711. 

5 

Lentils and peas, 2-lb pkg. 

1 

1 


5 


Dry beans, 2-lb pkg. 

1 

1 


5 

8Vj 

Prunes, 1-lb pkg. 

1 

1 

3 

5 

8 

Canned food. No. 2 can 

6 

8 

4 

4 



*Ihinen8ious include clearance for handling. 

iMuvtber in parentheses refers to number of items in slack for which storage space dimen¬ 
sion is given. 
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Table 3. Equipment and food supplies stored at mix center 

In addition to equipment and supplies listed essential hand tools (hammer, pliers, screw 
below, allow space for such miscellaneous driver, and knife sharpener), 
items as cookbooks, wax paper, and certain 



Number stored 


Storage space 




per item, in.* 

horn 


Side 

Front 



to 

to 


Limited Liberal 

side 

back Height 


Equipment 


Electric mixer 

1 

1 

7',4-12 

10-14 

10-17 

Flour sifter 

1 

1 


9 

7 

Mixing bowl, 3'-j-qt 

1 

1 

Wj 

12Vif 

6 

Mixing bowl, 2-qt 

1 

2 

9>4 


5k 

Mixing bowl, 1-qt 

1 

1 

7¥2 

/Vj 

5 

Pint measure 

1 

1 

4Vj 

6Vj 

514 

Cup measure, set 

1 

1 

4 

5 

5 

Baking dish, lO^j-in. diam 

0 

1 

11 

12'/j 

4k 

Baking dish, 9^{,i>in. diam 

1 

1 

10 

iiVj 


Loaf pan 

1 

2 

6 

loVj 


Biscuit pan 

1 

1 

10 


3 

Pie pans 

1 

3 

10 

10 

2k 

Cake pans 

2 

2 

12 

12 

2*- 

Muffin pan 

1 

2 

11 

14 

2Vj 

Cookie (baking) sheet 

1 

2 

121/. 

16 

2 

Egg beater 

1 

1 

4 

nVi 

4 

Cookie cutter 

1 

1 

3 

3 

3k 

Rolling pin 

1 

1 

3 

19 

31 /. 

Mixing and blending forks 

2 

6 

3 

12 V. 

2k 

Measuring spoons, 4 sets 

1 

2 

3 

6 

2k 

Egg whisk 

0 

1 

4 

12k* 

2k 

Knives and spatulas 

2 

6 

3 

14 

2 

Food supplies 

Cornmeal, 5 lb 

1 

1 

8 

8 

9 

Flour, 5 lb 

1 

1 

8 

8 

9 

Sugar, 5 lb 

1 

1 

8 

8 

9 

Pancake flour, 2-lb pkg. 

0 

1 


6^4 

10'/i 

Cake flour, 2*f{ lb pkg. 

1 

1 

3 

7 

lOVi 

Vinegor, 1-qt bottle 

1 

1 

4 

4 

10 

Powdered sugar, 1-lb pkg. 

1 

1 


4 

8k 

Brown sugar, 1-lb pkg. 

1 

1 

2 

4 

8 

Coconut, 7-oz pkg. 

1 

1 

2 

4 

8 

Shortening, 3'ib can 

1 

1 

51 .. 

5 V 2 

8 

Cornstarch, 1-lb pkg. 

1 

1 

214 

4 

7k 

Cocoa, 1-lb pkg. 

1 

1 

3 

4 

71,4 

Raisins, 15-oz pkg. 

1 

1 

2!4 

4k 

714 

Flavorings, 6-in.-tall bottle 

3 

5 


2k 

7 

Solt, 1-lb 10'OZ pkg. 

1 

2 

4 

4 

7 

Boking powder, 1-lb pkg. 

1 

1 

3U 

3 k 

6k 

Baking soda, 1-lb pkg. 

1 

1 

2k‘ 

4 

6K 

Package desserts, S'fs'OZ pkg. 

1 

3 

2 

4 

5k* 

Spices, 4Vj-in.-tall can 

2 

3 

2'.-* 

3 k 

5k 

Spices, 3-in.-toll con 

4 

6 

iVj 

2k 

4 


^Dimension of the item {including lid, if any) plus elearanee for handling. 



Fig. 5. Flow of work in food 
preparation 


12 in. minimum, 24 in. maximum; counter- 
top—15 in. minimum, 24 in, maximum. 
Spacing of shelving: if depth of shelf is 
4-6 in., allow 5 in. minimum spacing, if 
6-10 in. allow 6 in., if 10-15 in. allow 
7 in., if 15-24 in. ollow 10 in. 

Backsplash (required where countertop 
abuts walls): 4 in. minimum height. 

Stool cabinots: minimum gages—case and 
drawer slides, 16; gussets and cross rails, 
18; bottoms, door and drawer fronts and 
sides, 20; elsewhere, 22. 

Exhaust fan (required in ceiling or wall 
near range, or in hood over range): 
minimum capacity—15 air changes per 
hour. 



Fig. 6. Percentage distribution of trips 
in food preparation 
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Table 4. Equipment and food supplies stored at serve center 

In addition to the item^ listed belou\ provide miscellaneous items as lunch boxes, serving 
a drawer for silverware and space for such tray, and hot-plate pads. 



Number stored* 


Storage spoce 
per item, in.t 

item 


Side 

Front 



to 

to 


Limited Liberal 

side 

back Height 


Equipmont 


Paper napkins, box 

1 

2 

8 

8 

3Vj 

Tablecloth, luncheon 

0 

1 

10 

14 

2§ 

Tablecloth, dinner 

1 

2 

10 

19 

3§ 

Cups 

8(4) 

12(6) 

4Vj 

3Vj 

6 

Cereal dishes 

6(2) 

8(2) 


yVi 

3 

Dinner plates 

8(1) 

12(1) 

11 

11 

4 ^! 

Salad or pie plates 

8(1) 

12(1) 

9 

9 

4Vj 

Fruit dishes 

6(1) 

12(1) 



6 

Saucers 

8(1) 

12(1) 


7Vj 


Juice glossesif 

6 

8 

3 

3 

3 

Pitchers, lorge 

1 

2 

7¥j 

loVj 

10 

Pitchers, medium 

1 

1 

7 

8 

10 

Water glassest 

8 

12 


3Vj 

6 

Bowls, ovol 

2(1) 

3(2) 

13K‘ 


9V> 

Bowls, round 

2(1) 

4(2) 

9¥j 


7Vi 

Creamer 

1(1) 

1(1) 

5 

7 

3 

Gravy boat 

0 

1(1) 

6 

yoVj 

3Vj 

Jelly-relish dishes 

2(1) 

2(1) 

7¥j 

7Vi 

2 

Platter, large 

1(1) 

1(1) 

)6Vj 

13 

2l{j 

Plotter, medium 

1(1) 

2(1 or 2) 

14 

11 

2Vl 

Platter, smoll 

0 

1(1) 

12 

9 

2Vj 

Serving plates 

0 

2(1 or 2) 

11 

11 


Sugar 

1(1) 

1(1) 

5¥j 

6l/j 

514 

Tray, medium 

0 

1(1) 

)5¥j 

llMf 

3 

Refrigerotor dishes, set of 4 

1(1) 

1(1) 

8 

8Vi 

7 

Toaster 

1 

1 

6-7 

9-12 

7-8 

Woffle iron 

0 

1 

10-14 

8-14 

3-5 


Food supplios 


Prepored cereols, 11-in.-tall box 

2 

4 

3 

8 

14 

Cookies, 1-lb pkg. 

1 

2 

3 

614 

iiK- 

Crockers, 1-lb pkg 

1 

2 

4Vi 

1014 

tVi 

Peanut butter, 1-lb 4-ox jar 

1 

1 

3 

3 

6l/j 

Mayonnaise, 1-pt jar 

1 

1 

3Vj 

31/4 

6 

Jom and pickles, l-pt jar 

1 

3 

31.4 

31/4 

2 

Bread 

1 

2 


12 

6 

Cake 

1 

1 

9Vi 

91/4 

21/4 


^Number in partnthearo refers to number of stacks. 

iOne-half in. added to side-to-side and front-to-back measurement of item or stack and 
i to J in. to height to permit safe handling. For stacked items, clearance is sufficient to remove 
single item from stack. 

tdlasaes placed three rows to a shelf instead of stacking. 
iProrides space for two tablecloths. 
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Fig. 7 U-fthap«d plant. If o dithwothar it datirad, it thould b« locotod 
at tha tink cantar. 



Fig. 8 **€orrider** plont. If o dithwothar it datirad, it thould ba locotad 
a* tha tink cantar. 
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A work triangle is on efficient kitchen arrange¬ 
ment (Fig. 11). Figures 11-16 ore from “Manual 
of Acceptoble Practices,*’ Vol. 4, U.S. Department 
of Housing and Urban Development, 1973. 



Fig. 11 Minimum distonces from opplionces to inside 
corners of bose cobinets. 
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Fig. 12 Typicol cabinet dimen¬ 
sions. 


21" sink counter combined 
with 36" mixing counter 


F 

mi 

21" 

[ L 


n 

21" 

- T 


□ 

Fl 

0 o| 


21" range counter combined 
with 15'* refrig counter 

Fig. 13 Kitchens for 2-bedroom living unit 
fixtures). 


Sink and range counters combined 
with 36" mixing counter 



21" sink counter combined 
with 15" refrig counter 

(with minimum storoge, counter oreo. 
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By GLENN H. BEYER AND ALEXANDER KIRA, Housing R?j»orch Confer, Cornell Univrsity 

(including maforial adaptmd from previously published arttcle by Larch C. Rvnthow in 3rd ed. of Timc-Savar Stanciards^ 


LAUNDRIES 

Laundering includes o host of tasks— 
collecting and sorting dirty clothes, pre¬ 
treating. washing, drying, sprinkling and 
ironing—oil of which ore tiring, for they 
require a great deal of stooping, lifting, 
and corrying. To reduce the omount of 
effort required, a laundry center (either 
separate or combined with another area) 
should be carefully planned Some bosic 
planning considerations are os follows: 

Arrangement 

The sequence of laundering operations 
should determine the planning of spoce and 
facilities and the placing of equipment. 

Traffic lanes 

With automotic equipment, many fam¬ 
ilies now wosh clothes three or four days 
a week. Therefore, laundering should not 
be done in any of the congested areas of 
the house. Passageways should be at least 
4 ft wide. If the laundry area adjoins the 
kitchen, there should be a barrier of some 
type, at least o counter, between the two 
areas. 

Equipment and facilities 

To reduce the amount of effort required, 
a laundry center should have a sorting 
table, a heating surface (such as a hot 
plate), and storage facilities for soiled 
clothes, washing supplies, and baskets, os 
well as a washing machine, dryer, ond 
ironing board; some may also have ironers. 
A loundry troy (usually a 14-in.-deep por¬ 
celain enomsi sink) is desirable for pre¬ 
washing, soaking, or starching some items. 

Space 

The space should be dry, heated, ond 
well lighted, with sufficient electrical out¬ 
lets, properly locoted. The space should be 
ventilated to remove moisture and odors. 

Accessibility 

Laundry centers today can be more con¬ 
veniently located because of the compact¬ 
ness of automatic woshers and dryers and 
the elimination of much of the dampness 
and disorder formerly associated with 
household woshing. Although many loca¬ 
tions are possible (such as the kitchen, 
bath, separate laundry room, or utility 
room), the laundry center should be acces¬ 
sible both to the work oreas of the house 
(since frequent trips to and from them may 
be required during any of the laundering 
processes) ond to outdoor summer drying 
areas. 

FLOW OF WORK 

Convenience and efficiency are achieved 
by placing the equipment in their natural 


order of use: (1) Clothes chute (with or 
without bins or hampers). (2) Sorting and 
pretreating toble or counter, (3) Washing 
machine, (4) Laundry tray (if available), 
(5) Dryer, (6) Ironing board (and ironer, if 
available), and (7) Standing or hanging 
bar and counter for ironed items. In addi¬ 
tion, a storage closet or cabinet is neces- 
sory for cleoning supplies. In some in¬ 
stances, a hot plote is also needed. Some 
of these facilities and equipment are de¬ 
scribed in more detail below. 

Clothes chute: In two-story houses, the 
chute is a handy device for delivering 
clothes from upstairs. It should empty on 
or near the sorting table so that the clothes 
will not have to be corried or handled 
more than necessary. It should be vertical, 
because curved sections are likely to cause 
clothes to dog the chute. 

Sorting and pretreating table: Ample 
space should be allowed on a table or 
counter for sorting ond dampening the 
clothes, and for a clothes basket, os well 
as spoce for the worker using the table. 
The table size required will depend upon 
the size of the overage wash lood. Research 
at Pennsylvania State University indicates 
that o toble 6x2V^ ft is required for o 
32-lb, 4-lood loundry. For pretreating, an 
area 20x36 in. is adequate for work and 
equipment (pan. brush, soop, and kettle). 

Washing machine: Automatic washers 
and dryers permit much more convenient 
and compoct arrongements thon were pos¬ 
sible with nonautomatic equipment. The 
total Poor area needed is determined by 
the type of washer, the other equipment 
needed, and the space for the worker. The 
old-fashioned, galvanized tubs are not re¬ 
quired with automatic equipment, but, as 
indicated earlier, a laundry tray is desir¬ 
able. To ensure that o laundry area is both 
economical in use of spoce and convenient 
to work in, the dimensions shown in Fig. 4 
should be followed. 

Drying: The research at Pennsylvania 
State University revealed that 124 lin ft of 
line is required to hang a 4 lood laundry 
of 32 lb. 

The space requirements for different 
styles of dryers, and for operating them, 
ore shown in Fig. 5. The combination 
wosher-dryer or the stacked arrangement 
of washer and dryer requires less Poor 
area than other arrangements. These di¬ 
mensions are shown in Fig. 6. 

Since some garments must be hung to 
drip-dry, o pull-out drying rod or* similar 
orrangement should be provided, prefer¬ 
ably above a loundry tray (or a Poor 
drain, if the laundry is in the basement). 

Ironing: An ironing board adjustable 
from a height of 23 to 37 in. accommodates 


most women when sitting or standing to 
iron. The choice of either a built-in or o 
freestanding board depends upon personal 
preference. Freestanding boards should be 
stored where they ore readily accessible 
The spoce needed to use o hand iron at a 
board is shown in Fig. 2. The space needed 
to use an ironer, with auxiliary equipment, 
is shown in Fig. 3. 

The storage closet should be lorge 
enough to accommodate soaps, spoons, 
sieves, bleaches, bluing, stain remover, 
starch, clothespins, and the like. If a 
storoge cupboard 8 in. in depth is placed 
over an automatic washer, it should be at 
least 20 in. above the washer; and if 12 
in. in depth, it should be 24 in. above the 
washer. This clearance ollows for heod 
room when using the woter foucets. 

SPACE ARRANGEMENTS 

Laundering may be done in a room de¬ 
signed especially for this purpose, or in a 
multiuse room, designed also for food 
preporation, sewing, child ploy, and the 
like. 

The best location, of course, is convenient 
to other work centers, such as the kitchen,, 
and to the drying yord so thot there will 
be a minimum of carrying necessary. Gen¬ 
erally, basements are not considered de¬ 
sirable locations because of their incon¬ 
venience, dampness, and lack of adequate 
light. 

Figures 7-13 provide Poor plans illus¬ 
trating various orrangements of basic 
work oreas needed for the laundering 
process. In some of the plans shown, the 
space needed for laundering is treated os 
a separate area, in others, possible com¬ 
binations with other areas are indicated 

EQUIPMENT 

Figure 1 and Tables 1 and 2 provide 
basic dimensions of a typical automatic 
washer, dryer, combination washer-dryer, 
and ironer. These dimensions may be 
used for preliminary planning purposes, 
but final selection of equipment and de¬ 
tailing of working drawings should always 
be based on speciPc manufacturer's dato. 

Dimensions hove been drown from the 
current catalogs of leading manufacturers 
of eoch type of equipment. Special and 
nonresidential equipment are not included. 
Dimensions ore generolly given only to the 
nearest half inch since dimensions of new 
models vory slightly from yeor to year. 

Door swings, location of vents, and the 
specific requirements for power, waste, and 
water supply should be checked agoinsi 
the monufacturer's data after units hove 
been tentotively selected. 
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Tablet. Dimensions for matched 
automatic washer and 


dryer 

Washer oud dryer may he free- 
Hiaadinfj or huitt into adjnitiiay 
Ixise rahiuets. S<mte models are 
avaiUtble leilhoul lops and splash¬ 
boards for undercoHuter installa¬ 
tion (the height is then 34in,)^ 
with both doors front-opening. 
Some models have sloped fronts; 
others may he stacked rertieallyt 
built-in. 


Depth. 

Width (Wt), 

Width (W-K 

Height, 

in, 

in. 

in. 

in. 

24 

25 

25 

36 

26 

24 

24 

36 

26 

25 

27 

36 

26 

25 

30 

36 

26 

29 

29 

36 

27 

27 

27 

36 

28 

26 

31 

36 

28 

31 

31 

37 


Table 2. Dimensions for com¬ 
bination automatic 
washer-dryer 

Some models are available for 
Hndereonnfer installation (the 
height is then 34\ in.). Some 
models are also available with 
sloped fronts. 



y OPENING 


a. Matched automatic washer and dryer 



b. Combination outomatic washer-dryer 



Depth, 

in. 

Width, 

in. 

Height, 

in. 

25 

30 

34 ^ •!» 

26 

34 

45 

28 

31 

36 

28 

32 

37 



Dimensions of househofd laundry equipment 
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Fig. 3. Space requirements for ironer 


Fig. 2. Space requirements for ironing board 


Source (Fig. 2 and 3): Cecile, P. Sinden and Kathleen 
.A. Johnston, Space for Home Laundering, Bulletin 
OSS, Pennsylvania State Pyiiversity AgricuUnrnl 
Experiment Station, Ihiiversity Park (July 19.59K 
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Fig. 4. Space requirements for two types of automatic washers 



WORKER'S 
CLEARANCE 


5-2" 
- \ 



\ 

— 



DRYER 


36" ^ 

26" 


Front-opening, hinged-door 


1— 



Fig. 5. Space requirements for two types of automatic dryers 



Fig. 6. Space requirements for combination washer-drytr 

Worker s clearance {Fig, 4, 5, and 6) can overlap to either left or right of 
machinci^. Source (Fig, 4, 5, and 6): Cecile P. Sinden and Kathleen A. 
Johnston^ Space for Home Laundering, Bulletin 658t Pennsylvania State 
University Agricultural Experiment Station, University Park (July 1959), 
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Fig. 10. Combination laundry-sewing room with storage area 



fig- 11. Combination laundry-sowing room 


Key 

1. Storage closet 

2. Laundry chute 

3. Sorting shelf 

4. Laundry troy 

5. Washer 

6 . Dryer 

7. Ironer 

8 . Ironing board 

9. Electric plate 


Note: Home freezer 
moy be substituted for 
ironer 



Fig. 12. Combination laundry-breakfast room 


Fig. 13. Combination laundry-playroom 
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By GLENN H. BEYER AND ALEXANDER KIRA, Housing Research Center, Cornell University 


BATHROOMS 

Activities commonly performed in the 
bathroom include washing of hands, face, 
and hoir^ bathing, elimination, and groom¬ 
ing, and also such activities as hand laun¬ 
dering and infant core. Often it is also 
used as o dressing room Major problems 
in bathroom design include planning for 
optimum convenience and privacy of all 
bathroom functions for all members of the 
household, adequate provision for storage 
of supplies and equipment, and ease of 
cleaning. 

Some general planning guides are as 
follows^: 

Arrangement 

Facilities should be conveniently ar¬ 
ranged. with special attention given to 
cleorances. The room arrangement should 


•.Ufiw.v of ihfsf. fiuggextions are btj roi/r- 
iefttj of the Aineriratt Radiator attd Standard 
Sanitary Corporation. 


permit more than one family member to use 
its facilities at the same time (Fig. 8). 

Illumination 

Lighting should be adequate for all of 
the activities performed. For grooming, 
direct sources of light are essential in or¬ 
der to illuminate the face from all angles. 
High strip windows, clerestory windows, and 
skylights provide excellent over-oil illumi¬ 
nation in the daytime, while still affording 
privacy. Luminous ceilings ore also effec¬ 
tive, particularly in interior bathrooms. 

Ventilation 

Good ventilation is essential in bath¬ 
rooms. both to reduce humidity and to 
dispel odors. If a window Is relied upon 
as the sole means of ventilation, care 
should be taken in its selection and place¬ 
ment to minimize drafts and to permit 
easy access. Exhaust fans in the wall or 
ceiling are often used to supplement nat¬ 
ural ventilation. In interior bathroom 
spaces, a mechanical exhaust is, of course, 
essential. 


Sound control 

Lack of acoustical privacy is one of the 
most common complaints with regard to 
bathrooms. Noise con be reduced by 
proper placement of the bathroom in re¬ 
lation to other spaces, by the use of 
closets and storage walls as sound barriers 
between it and adjacent spaces, as well as 
by the use of soundproof partitions and 
tightly fitted doors. Acoustical treatment 
of the ceiling makes the room more com¬ 
fortable to use ond reduces somewhat the 
amount of sound transmitted through the 
walls. Acoustical tiles for use in the bath¬ 
room should be moisture resistant and 
easily cleaned. 

AuKiUary heat 

A heat lamp or a radiant wall panel 
con be used to provide quick warmth in 
the bathroom. 

Materials 

It is essential thot all surface materials 
used in the bathroom have moisture-re¬ 
sistant finishes. 





Fig. 1, Fixture clearances (dimensions in inches) 
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Sforog* 

Adequate storage should be provided for 
current and reserve supplies. Articles In 
current use should be locoted near their 
ploce of first use. A closet opening from 
the bathroom and hallway or loundry it 
convenient for such Items os bathroom linen 
ond cleaning supplies. Medicine cabinets 
should be as large as possible since in¬ 
creasing numbers of toiletries ond medi¬ 
cines ore being used by Americon families. 
Hamper space is desirable for soiled linen 
and clothes. Install a cabinet with a self- 
contained homper, or, in two-story houses, 
install a chute from the second floor to the 
laundry. The minimum requirements for 
storage of bathroom linens, based on re¬ 
cent reseorch, are shown in Table 3. 

fnereosed countertop spoce 

Larger lavatories and increased counter- 
top surfaces provide excellent focilities for 
light laundry, hair washing, and bathing 
ond dressing the baby. 

Children's convenience 

Children^ height should be considered 
in the placement of accessory equipment. 
A dental lavatory can double os o child's 
lavotory. If a combination lovotory-dressing 
table is installed, a step-up retractable 
stool should be provided for children's use. 

Mirrors 

An atmosphere of luxury and spacious¬ 
ness is created by mirrors. A full-length 
mirror is always desirable. Also recom¬ 
mended is a medicine cabinet with a 
three-way combination of mirrored doors 
on either side and a mirror in the center. 

Safety feofures 

Grab bars should be used vertically U 
bathtub and shower and should be located 
for convenient use. They should be of ade¬ 
quate size and securely fastened to sturdy 
backing or studs. Use nonskid finishes for 
flooring. Install a door lock that opens 
automatically from the inside, and from the 
outside in case of emergency. Locate light 
switches out of reach of the bothtub or 
shower—preferably just outside the bath¬ 
room. Electric or radiant heaters should be 
recessed or protected. Provide o lock for 
medicine compartments. 

Drying facilities and accessories 

Add extra racks for drying women's 
hose and other light laundry. Racks may 
be concealed in well-ventilated cabinets, 
which, if desired, may include a receptacle 
for a low-wattage light bulb to facilitote 
drying. Sufficient robe hooks, bag hooks. 


BATHROOMS 


Table 1. Space required at the lavatory and bathtub 

See Fig, 1 and 2 for illuBiraiion of dimensions. 


Dimension 


Space required, in. 


Adequate Minimum FHA minimum 

Lovatorv 


Width; 


Center axis to odjacent wall 

22 

20 

15 

Side edge to side of adjacent tub 

— 

— 

2 

Depth: 

Front edge to opposite wall 

36 

34 

21 

—If not a troffic lane 

— 

30 

— 

Front edge to opposite tub 

30 

24 

21 

Horizontal clearance from front edge of lovotory to 

17Vj 

— 

— 

front edge of shelf 9-15 in. above lavatory 

Mirror: 

Height obove floor—top 

74 

69 

— 

—bottom (5-ft adult) 

48 

54 (max.) 

— 

(3Vj*ft child) 

- 

36 (max.) 

— 

Bathtub 




Side of tub to opposite wall 

34 

30 

- 


Table 2. Space required at the toilet 

Adapted from Bathroom Working Spaces, Monroe, Randall, and Bartlett, 
Report 82, Maine Agricultural Experiment Station (1959); Minimum 
Property Standard.^, Federal Housing Administration, Washington, D.C. 
(revised, July 1959). See Fig. 1 for illustration of dimensions. 




Space required, in. 


Dimension 

Adequate 

Person 2 Persons* 

Minimum 

FHA minimum 

Width: 

Center axis to adjacent wall 

18 

22 

16 

15 

—If wall projects not more than 12 in. 

- 

— 

— 

12 

Center axis to side of lavatory 18 

14 

16 

— 

15 

in. deep, or less 

—Lavatory over 18 in. deep 

16 

18 

14 

15 

Center axis to side of tub 

18 

18 

16 

15 

Center axis to end of tub 

16 

18 

16 

12 

Depth: 

Front edge to opposite wall 

30 

34 

— 

21 

Front edge to opposite tub 

24 

— 

— 

21 

Front edge to opposite lavatory 

30 

30 

24 



*Space required for one person to aasiet another at the toilet (dimensiona not shown in 
Fig. 1). 


and toothbrush holders should also be 
provided. 

Accessibility 

A bathroom should generolly be accessi¬ 
ble to each bedroom without requiring pas¬ 
sage through another room. A bathroom is 
desirable near principal Indoor living, 
work, and play areas, and for guest use. 


BASIC DIMENSIONS 

Space is required not only for the use 
of porticular fixtures but also between fix¬ 
tures for cleoning purposes and for ossist- 
ing another person (such os a small child 
or elderly adult). These last two factors 
ore often completely overlooked. For econ¬ 
omy of space, required clearances for each 
fixture may sometimes overlap (Fig. 8). 
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R«c«nt research hat provided some rec¬ 
ommendations for the space required 
around the three basic fixtures: lavatory, 
toilet, ond bathtub and shower. The basic 
clearances are given in Tables 1 and 2 and 
Figs. 1-3. 

Misc 0 /lanBous activities 

In planning the bathroom, the designer 
should remember that families with infants 
usually prefer to bathe them in the bath¬ 
room. The lack of adequate space has, in 
the past, caused many families to use the 
kitchen, which obviously is less appropriate 
for this activity than the both. The mini¬ 
mum space needed to bathe and dress an 
infant is 1 ft d'-j in. deep by 4 ft 11 in. 
wide by 3 ft high. 

In addition, other important activities are 
often performed in the bothroom. Most 
women, at least occosionaliy, launder smoll 
items in the bathroom, and provision for 
this should be made. Many adults, ond 
children, like to use the bothroom for 
dressing. Since this requires o considerable 
amount of space, it should be provided 
only when requested. 

ARRANGEMENT 

Bothrooms can be classified into four 
categories; (1) The conventionol three- 
fixture bath; (2) The larger, comportmented 
bath; (3) The lavatory or *'guest'* bath; 
and (4) The "utility'' bath. 

Three-fixture bath: The conventionol 
three-fixture both without separate com¬ 
partments has troditionolly been designed 
for the occupancy and use of one indi¬ 
vidual at a time. This type of bath, with 
combination tub-shower, overages about 
40 sq ft of floor spoce (Fig. 5). 

Compartmented bath: To ovoid the ex¬ 
cessive humidity common in the usual three- 
fixture bath, tub and shower may be 
located in a separate compartment, with 
or without an odditional lavatory. This 
plan also affords greater privacy for use 
of the toilet. Separate doors, possibly with 
a small entry, are desirable. Connecting 
doors between compartments ore also pos¬ 
sible but are not recommended os the 
only means of occess (Figs. 6 ond 7). 

Another variation is to moke the toilet a 
separate compartment, affording complete 
privacy. In even the minimum-sixed bath of 
this type there is generally room for on 
additional lavatory, ond the bath proper 
is often enlarged info a combination bath¬ 
dressing room. Dressing tables may be a 
combination of lavotory and table or in- 
dividuol fixtures. In the latter case, tables 
should be sufficiently for from lavotories to 
prevent damage from splashing water. 


Table 3, Minimum dimensions for storage of bathroom linens, in¬ 
cluding allowance for handling 

Adapted from Storage Requirements for Household Textiles. A. Woolrirh, 

M, M. White, and M. ,4. Richarda, Agricultural Research Bulletin 2, 
U.S. Deimrtment of Agriculture, Washington, D.C. iJ955), 






Minimum dimensions. 

in. 

hem 


Number 

Width 

Depth 

Height 







A* 


Both towels: 








Everyday use 


12 


24 

10 

12 

10 

Guest use 


6 


12 

10 

12 

10 

Hand towels: 








Everyday use 


10 


7 

14 

12 

10 

Guest use 


8 


10 

14 

7 

5 

Wash cloths: 








Everyday use 


12 


16 

8 

6 

4 

Guest use 


6 


8 

7 

6 

4 

♦For storage on fixed shetees. 

tFor storage in drauers or on morable shetees. 








Table 4. Sizes of accessories for tiling 

e 






Item 


Dimensions, in. 




12x6 

9x6 

6x6 

3x6 

3x3 8ljx4\i 

4\is4\4 

Toilet-paper holders 


• 

• 


• 



Combination holders for soap, toothbrush, • 

• 

• 

• 


• 

• 


and tumbler 








Separate holders for soap, toothbrush, and 

• 

• 

• 

• 

• 

• 


tumbler 

Bases for towel bars, shelf brackets, door 
stops, and hooks 

Grab bars and soop or sponge holders • 

• 


• 

• 


• 



^Some toilet-paper holders are 6X10 iw. Radiant heaters are 15X15 in. or larger. 


A still greater expansion of this plan 
provides a separate dressing room ond 
connecting both, with a compartment for 
the toilet. The required floor space ranges 
from 110 to 140 sq ft. 

In all plons for baths, showers should 
be included, either as stalls or over tubs. 

Guest bath: The lavotory, or two-fixture 
"guest" both, for living portions of resi¬ 
dences moy vary in sixe ond appointments 
from a minimum area of about 14 sq ft to 
rooms of 22 to 25 sq ft or larger when a 
dressing table is included (Fig. 4). 

Utility bath: The "utility" bath provides 
on oreo larger thon the minimum sixe 
required for the three basic fixtures, for 
other functions, such as laundering. 

DOORS AND WINDOWS 

Bathroom doors can be os small as 2 ft 
wide, except for utility bathrooms, for 
which doors should be not less than 2 ft 


4 in. wide to permit passage of equipment 
os required. In general, bothrooms should 
contain only one door. 

Door swings should be arranged so that: 
(1) The door cannot strike ony person 
using any fixture; (2) The door will shield 
or conceal the toilet; and (3) The door may 
be left fully open for ventilation in warm 
weather. 

Customarily, doors swing into the both¬ 
room. If hall areas are sufficiently large, 
doors to smoll bathrooms can sometimes 
be designed to swing out. In-swinging doors 
should be set to clear towel-bars or radi- 
otors. Sliding doors are frequently desir- 
oble, os space savers, between various 
compartments within the bathroom. 

The shape and position of bathroom 
windows is important from the standpoint 
of light, ventilation, and privacy. Gen¬ 
erally, the higher the window, the better. 
Preferred locations include; cleor wall space 
reserved for portoble equipment, space 
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R9.2 


Atlovatory 

A. Mirror and modicine cabinet. Size is 
governed by use of shelf or shelf-topped 
lavatory; mirror should swing 7 in. over 
any shelf. (A.l) Fixed mirror is desirable 
immediately above lavatory for children 
7 to 14 years. 

B. Shelf. Preferably recessed flush with 
wall. May be part of medicine cobinet 
or part of lavatory. 

C. D, and E. Soap, toothbrush, and tum¬ 
bler holders. May be separate units or 
combined; flush or projecting type. 

F. Receptacle for electric rozor and hair 
dryer. Should be above and to right of 
lavatory; dead front type. 

G. Razor blode disposal slot. 

H. Towel bars. May be at level of shelf or 
lavatory top. In congested space pro¬ 
vide upper bar for face cloths, lower 
bar for towels. 

Dimensions ot lovotory, bothtub, ond shower. 




Recessed revolving 
lavatory unit—holds 
glass, toothbrush, 
and soap 




Towel bars 

Stock sizes of bars: 
1 ft 6 in., 2 ft, 2 ft 6 
in., 3 ft, 3 ft 6 in.. 



face 



Tissue holder—avail¬ 
able surface-mounted 
or recessed 



Towel ring 




Soap dish 



Adjustable towel rack 
— 18 to 24 in. long 


--/-I 


Recessed lovotory-vonity unit—available 
with electrical outlet and mirrored doors; 

30x9x4 in. (nominal) 

Rfl. 3 Bothroom occessoHes. The accessories shown ore typicol. 
Mony other typos ond stylos ore ovoiloblo. 



Combinotion maga¬ 
zine rack, paper hold¬ 
er, ond shelf—avail¬ 
able surface-mounted 
or recessed, 12x18x4 
in. (nominal) 


Recessed paper holder 


LJ 









Z 




51 










usually 78 


Residential 


BATHROOMS 



At shower 

A. Shower head. Height is goverrted by 
client's preferences; may be overhead 
for men only. 

B. Shower valves or mixing valves. Always 
piece near entrance to shower. 

C. Shower curtain rod. (C.1) Optional; 
glass shower enclosure door; place 
hinges on edge opposite shower control 
valves. 

0. Combination soap and sponge holder 
and grab bar. Use draining-lip type. 
May be on rear wall or on side well 
opposite shower head. 

E. Shower ventilator. Desirable to remove 
steam; may function as vent for bath 
room. 

F. Shower stall light. Optional; must be 
vapor-proof fixture. 

Fig. 2 (cent.). 



Telescoping utility rod 
—4 to 14 in. 


Fig. 3 (cent.). 




At bathtub 

A. B, ond C. Shower head, shower controls, 
both valves and spout. Location is op¬ 
tional with client but must be occessible 
from outside of tub. See shower stall for 
recommended heights. 

D. Combination soap and sponge holder 
and grab bar. Draining-lip type pre¬ 
ferred. 

E. Vertical grab bors. Optional but rec¬ 
ommended. 

F. Towel bor. Do not use over tub 
equipped with shower. 

G. Curtain rod. Keep within inside foce of 
tub. (G.l) Alternate: glass shower en¬ 
closure in place of curtain. Various 
types, with and without doors, are avail¬ 
able. 


0 

Robe hook 



Electric towel rack — 
26x13x3 in. (nominal) 


Not illustrated 

Full-length mirror. Usually on 
door. 

Bathroom scale. May be built-in 
or portable. 

Linen hamper. Optional; may be 
part of cabinet-type lavatory, 
built-in or portable. 

Auxiliary heater. Built-in radi¬ 
ant type desirable; should 
rodiate toward open Boor 
space. 




n 
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Grab bars 
Straight bars—9, 12, 
15, 18, 24. and 30 in. 
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CLOSET 


R 9 . 6 . Comportmented plans 
























Residential 


BATHROOMS 



Fig. 7 Compar1m«nt*d plon». 


over a dressing table, and space above or 
on either side of the lavatory. Windows 
should not be placed over the bothtub 
unless they ore of the casement or awning 
type opened by o crank. A window behind 
the toilet is seldom desirable. Skylights 
moy be used to serve top-floor bathrooms 
if the/ ore large enough to provide ade 
quote light ond ventilation. Inside bath 
rooms without exterior windows ore some¬ 
times used but require a dependable sys« 
tern of exhaust ventilation by natural or 
mechanical means, and greoter ortificiol 
lighting in lieu of noturol light. 

ACCESSORIES 

The medicine cobinet should be related 
in size to the type of boihroom or toilet. 
For guest baths or toilets, space is needed 
only for dentifrices, shaving accessories, 
toilet preparations, and a few simple rem¬ 
edies. A both serving several bedrooms 
may require o complete supply of medicines 
in oddition to the items mentioned obovc 
Every bathroom should hove a storage 
closet for cleaning utensils and supplies 
and for reserve stocks of toilet paper, 
towels, and sundries. 

Floor space should be left in every both 
room for portable accessories desired by 
the owner or needed on occosion for the 
core of infants or invalids. Also consider 
allowing space for such items os scales, 
stool or seat, infant's both and dressing 
table (portable type requires about 3 by 
4 ft of floor space in use), soiled-linen 
hamper, exercise devices, dressing table 
or vanity with bench, and ultra-violet 
radiation equipment. 

Towel bars should be ample in number 



and length to serve the need* of each 
member of the family regularly using the 
bathroom, or of guests likely to use its 
facilities, before supplies con be replen¬ 
ished. For each person regularly using the 
bathroom, there should be soporate bar 
space for both towel, face towel, and face 
cloth, os well os an odditionol rock for 
guest towels. 

Linen storage moy consist of towel cabi¬ 
nets recessed in the thickness of plumbing 
walls (either over fixtures Or os full height 
cobinets) or may be expended into com¬ 
plete linen closets. Dressing-room boths may 
include completely fitted wardrobes (See 
Toble 3.) 

Minimum-sized bathrooms and toilets 
require special planning to ensure ode 


quote wall space for essential accessories 
(Table 4). 
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CLOSETS 


By GLENN H. BEYER, and ALEXANDER KIRA, Housing Rosoorch Confer, Cornell University 
Drawings by URCH RENSHAW, A/A 


STORAGE 

ploc« for ovorything and ovorything 
in its placo" it tho slogan for cloiof do- 
signors as woll at housowivos. Modorn 
closots should bo plannod for tho storago 
of tho particular clothing or objocts of tho 
individual or tho group using tho tpaco. 
An accurolo list of tho objocts to bo storod 
is nocossary for tho sciontific allotmont ond 
arrangomont of spaco and facilitios. A 
"margin of sofoty" of somo 25 por cont 
incroosod capacity should bo allowod for 
tho usuol accumulation of odditional bo- 
longings. It Is bottor to havo too much 
spaco than not onough. Much can bo storod 
in littlo spaco if sufficiont thought It givon 
to tho arrangomont of tho spaco and tho 
oquipmont. Too many closots havo unusod 
and unusablo spaco duo to poor planning. 

Good closot dosign roquiros planning, ar¬ 
rangomont, and fixturos contributing to: 

1. Convonionco 

a. Easo of accoss 

b. Maximum visibility 

c. Ordorlinoss 

d. Maximum cKCossibility 

o. Maximum of usod spaco 

2. Prosorvation 

o. Of prossod condition 

b. Of froshnoss (vontilotion) 

c. From moths 

d. From dust 

0. From pilforing 


Altornato closot closing mothods may in 
Volvo moro complicotod or moro oxponsivo 
construction, though thoy may obviato tho 
objoction that swinging doors form an ob¬ 
struction in tho room. Sliding doors can 
oxposo tho entire interior of tho closot to 
view and make it immediately accessible. 
Such doors do not block traffic. Sliding 
doors, however, do not permit tho use of 
special door fixturos such as tie rocks, shoo 
rocks or bogs, hat hangers, or mirrors, 
which ore handy and oosity reached when 
attached to a hinged closet door. Bonks of 
wordrobe-type closets with sliding doors 
are becoming more and moro popular. 
Fitted with drowors or trays, thoy take tho 
place of bureaus, chests, and chiffoniers 
and moke for moro spocious, uncluttered 
rooms. 

Doors which oxposo tho full width of the 
closot are preferable for both visibility and 
accessibility. "Walk-in^' or "walk-through*' 
closets noturally use moro area than others 
with no "circulotion." In some rooms, how¬ 
ever, o single door to a lorge "walk-in" 
closet may bo justified by tho need for 
maximum wall spoco for furniture. 

Somo of tho various closing mothods ore 
shown in Fig. 1. 



DOOR. SLIDES IMTO lA/ALL 


The obovo are not all simultaneously ob¬ 
tainable, and son>o are mutually exclusive; 
for instance, eliminating doors gives maxi¬ 
mum availobility but minimum security from 
dust, moths, and pilforing; adhering to 
tho principle of maximum accessibility 
would result in unused space at top and 
bottom of closet. 

Modern closets, by tho efficient arrange¬ 
ment of space and fixturos, occommodato 
much moro clothing and material than tho 
inconvenient, space-wasting closets of a 
few decades ago. Tho modorn closot often 
roploces pieces of furniture and thus pro¬ 
vides a greater amount of free, uncluttered 
space in the room. 

Doors should open the full width of tho 
closet whenever possible. In most cases the 
most efficient and economical doors ore the 
usuol hinged type. Two doors for a 5-ft 
closet will eliminote dark, inaccessible, 
hard-to-clean corners. Hooks, racks, and ac¬ 
cessories on the backs of swinging doors 
increose efficiency by using otherwise un¬ 
occupied space in the closet. 


DOORS SLIDE 
BEHIND EACH 
OTHER. ONE 
HALF OF CLOSET 
MAY BE OPENED. _ 


I 

I 

f 

•I I 

(SHOW- / 
I CASE / 
I TYPE/ 


..I... — .-k. 

DOORS ROLL 
UP OR DOWN 


DOORS FOLD DOUBLE 
FOR PANELING 



DOORS ROLL 
TO SIDES. 


DOORS FOLD. 
ACCORDION 
FASHION. 


-VvVWWV^*- 


DRAPERIES 
SLIDE ON 
TRACKS. 



Fig. 1. Closet closing methods 


Lighting is considered essential and 
standard In the modorn closet unless room 
lights are located to Illuminate fully all 
portions of the closet. A single tubular or 
bulb light with a diffusing reflector plocod 
just above the door inside the front of the 
closet is usually sufficient. Automatic door 
switches are convenient. 

Ventilation is often desirable, particu¬ 
larly in hall closots whore damp outer gor- 
ments or work clothes might bo storod. It 
can bo occompiished readily by providing 
louvers in tho closot door or by using 
louver doors. 

Types of closets 

Closets are required for various pur- 
poses, in different parts of the house. Some 
hove alreody been mentioned in other sec¬ 
tions of this volume: kitchen supplies; din- 
norware, glassware, and table linens (dis¬ 
cussed under "Kitchens"); and bathroom 
supplies (discussed under "Bathrooms"). 
Closets must also be provided for the stor¬ 
age of clothing, bedding, cleaning equip¬ 
ment, books, magazines, and phonograph 
records, toys and other children's orsd adults' 
recreation equipment, and certain items such 
as luggage that are used only seasonally or 
infrequently. The discussion here relates only 
to "octive" storage space. 

Clothes closet: For clothes closets in bed¬ 
rooms or dressing rooms, 2 ft is standard 
depth (2 ft 6 in. if a hook strip is to be 
used). (See Fig. 2.) This permits clothing to 
be on hangers on poles, with sufficient clear¬ 
ance. Clothing lengths are shown in Fig. 3. 
Clothes closet width, porallel to the doors, 
should be from 3 to 6 ft per person, de¬ 
pending on amounts of clothing and 




Fig. 2. Closet depth and hanger siies 
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whether drawers or troys are to be pro¬ 
vided in the closet or wordrobe for such 
items as hove in the post been kept in 
bureaus or other pieces of furniture. Some 
typical closet plans are illustrated In Fig. 
4; suggested layouts for bedroom closets 
for men, women, and children ore shown 
In Figs. 5-9. 

Coat c/osets, located near the entrance 
doors, are sometimes mode 2 or 3 in. 
deeper than bedroom closets, to allow for 
the bulkiness of some overcoats, and to 
permit better air circulation around the 
garments which are often damp when hung 
in the closet. Several designs for coat 
closets are shown in Figs. 10 and 14. 

Closet for cleaning equipment: The di¬ 
mensions of the storage space needed for 
cleaning equipment will depend in large 
port upon the type of vacuum cleaner 
used: horizontal, upright, or canister; rec¬ 
ommended dimensions for each type are 
shown in Fig. 11. Since fomiiies may 
change from one type of vacuum cleaner 
to another, the cleaning closet should be 
made large enough for any type. The 
closet should be located as near the center 
of the house as possible, and should be 
provided with a convenience receptacle so 
that the vacuum cleaner con be left con¬ 
nected and can reach most areas of the 
house. A suggested design for a cleaning 
equipment closet is shown in Fig. 12. 

Storage for bedroom linens and bedding: 
Limited and liberal lists of articles of bed¬ 
ding that require storage, and the mini¬ 
mum dimensions of the space required, are 
shown in Table 1. 


CLOSETS 


man’s woman’s 

BOTTOM Of StItLf - fXTRA LtNOTtI GAJLM£NTS 



Fig. 3. Sizes of clothes hung in closet 


FHA^ requirements for linen closets are 
os follows: minimum interior dimensions, 18 
in. wide by 14 in. deep (24 in. maximum); 
shelves spaced approximately 12 in. on 
center vertically; highest shelf, 74 In. above 

* Minimum Property Standards for 
One and Two Living Units, Federal 
Housing Administration, Washington, 
D,Cu revised July, 1959. 


the floor; minimum total shelf area for one- 
and two-bedroom house, 9 sq ft, for three- 
and four-bedroom house, 12 sq ft; drawers 
may replace 50 per cent of the shelves. 
These are minimum dimensions, and about 
twice this amount is recommended, espe¬ 
cially if both bedroom and bathroom linen 
are to be stored. A suggested layout for 
such a combined linen closet is shown in 
Fig. 12. 



POOR OOOD GOOD GOOD 




•WALK.- IN'* "WALK. IN' “ WALK.-THROUGH " 

WITH SHELVES WITH MAttOlNO SPACE WITH SHELVES t HANGING SPACE 



5ANIC OF CLOSETS VARIATION OF BANKED CLOSETS SHELVED ALCOVES 

t-OR ECONOMY OF SPACE A*^ D GIVES EACH ROOM! A. DRAWERS. 

FOR SOUND INSULATION 8 SHELVES. C, HAUOiNCf SPACE 


Fig. 4. Typical closet plans 
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PLAN 


A njlnimuni size closet of a usual lyp^- 
Shoes can be stored on the raised shelf- 
rack and three additional pair on the floor 
in front of the rack. Door could be ar 
ranged for hats as shown below, leaving 
shelf for other storage. 



Section elevation 



PLAN 


An alternate to the scheme above giving 
maximum view of shoes and an additional 
shelf. Trousers would have to be folded 
over the crossbar of the suit hanger rather 
than being hung separately from the pole 
with trouser-hangers. 

Fig. 5. Bedroom cloteH for men 



SECTION ELEVATION 



PLAN 


Minimal closet arranged to make shoes 
more visible and reachable. There is space 
for hats without crushing or for night 
clothes hooks if hats are normally stored 
in a hall closet. Neckties might be in two 
tiers. 



PLAN 


A four-foot closet with seven drawers for 
shirts, socks, underwear, etc., and a verti¬ 
cal tier of shoe racks (as above). Night 
clothes and bathrobe hooks are best on the 
right hand door, necktie racks flat against 
the left hand door. 
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SECTION 
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PLAN 


PULL-OUT eOD 
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y 
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DRAWERS 



1 
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PLAN 


Another four-foot closet with ten standard 
drawers conveniently arranged. Shoes are 
placed tandem above the drawers for visi¬ 
bility and reachability. Poles are one above 
the other, requiring reaching. 


A solution to the shallow closet problem. 
A pull-out rod takes care of the suit, coat 
and trouser hanging. Five drawers take 
the place of a small bureau or chest. Shoes 
are at '‘no stoop, no squat, no squint" levels. 



l'-6‘ 


r'6“ 


d-o* 
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SECTION 


^ i 

IllllIjL 
_^ 

T 


SHOES 


CLOTHES 


PLAN 



Wide wardrobe closets of more luxurious 
size planned as part of walls separating 
two rooms. Four doors, sliding or swing¬ 
ing, can be used. Lower portion of shoe- 
tiers could be replaced with mothproof 
"dead-storage** drawers. 

Fig. 6. g«droom clof«t« for mon 


A deep walk-in closet. High tiers of shoe 
racks flank the door Jambs. Shelves for 
live and dead storage on three sides, upper 
levels. Suit poles range the back wall. Ties 
are on the left wall, night clothes hooks on 
right wall. 
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M i 


i 




PL AM 




A small closet with shoe racks at the side 
under short hanging garments. Additional 
shoe pockets might be placed on the door 
under the hanging shelves. These bandy 
shelves fold into the space in front of the 
hat and storage shelves. 



An alternate minimum closet arrangment 
with a high pole for long dresses. Two 
drawers below the shorter hanging gar¬ 
ments. Depth of closet permits a door type 
shoe rack and a hat rack. Wide hats can 
go on upper shelf. 



Alternate to closet above. It provides a 
high pole for hanging evening dresses and 
a lower pole for other dresses and suits. A 
large hat shelf is provided above the low 
pole as well as a hat rack and shoe pockets 
on the door. 
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PLAN 


A four-foot closet combining banging and 
shelf space with drawers for stockings, un- 
derthings. and what-not. Shoes are easily 
seen and chosen from the almost eye-level 
cleat rack above the drawers. Hat storage 
on the shelves. 


Fig. 7. B«droom cloteft for womon 
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PLAN 


Another four-fool closet with a short canti¬ 
lever pole at the left allowing two-decker 
hanging. Closet drawer space would natur¬ 
ally be supplemented by a bureau or other 
furniture. A shoe rack on the door would 
increase capacity. 



PLAN 


The shallow closet problem solved by the 
use of a pull-out rod firmly anchored to the 
back wall. Drawers again at lower right 
with cleated shoe shelves above, and hat 
shelves above them. Draw'ers may have to 
be shorter than standard. 



Large double wardrobe type closet, almost 
half devoted to hanging space. Left half 
fitted with large and small drawers and 
wide shelf-counter with mirror above. Slid¬ 
ing doors may be preferred and center par¬ 
tition minimized. 


A walk-in closet, shoe racks and shallow 
shelves at one side drawers and hanging 
pole at the other. Drawers next to door 
are convenient but hazardous if left open. 
They could be placed at the back with 
banging space near door. 


Fig. 8. Bedroom clotott for women 
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PLAN 


tlosei for iiifantH up to about 5 years old. 
I^w hanging pole shelves and drawers per- 
niit habits of care and orderliness to be de¬ 
veloped at an early age. tipper part would 
e used by adults. Note two sets of doors. 



PLAN 


ouiaii Closet designed for a child of from 6 
to 10 years. Pole at higher but easily 
reached level. Drawers and shoe racks at 
convenient heights. Ample shelf room pro¬ 
vided above for the storage of possessions 



PLAN 

Alternate, and larger, closet for an Infaiii 
tip to 5 years of age. Trays or drawers for 
folded garments at an upper level for adult 
use. Hanging space, drawers and shell 
available to (‘hild using the lower doors. 

Fig. 9. Bedroom cloteta for children 



PLAN 


Closet for youngster up to 10 years old. 
providing greater length of hanging pole 
and different shoe arrangement, trays in¬ 
stead of cleat racks. A large shelf for hats, 
toys, or “collections” available to chibl. 
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MiMlIanmous sioragm 

A large variety of other articles that ore 
in regular use must be stored somewhere. 
Included in this category are books, maga- 
zines, phonograph records, cord tables and 
chairs, games, movie and slide projectors, 
screens and film, toys, sports equipment, 
and tools. If adequate ond conveniently 
located built-in storage is not provided, 
then portable units (furniture) will have to 
be used for this purpose. 

Book storage is usually required in the 
living room, study, and each bedroom. Most 
books (85 per cent) con fit comfortobly on 
shelves 8 in. deep (front to bock); some 
books (10 per cent) need 10-in. shelves, 
and a few (5 per cent) require 12-in. 
shelves. Vertical spacing between shelves 
varies from 8 to 16 in., with the greatest 
use in the 10 to 12-in. range. Horizontolly, 
books average 7 to 8 volumes per linear 
foot of shelf. 

Phonograph records (12 in.) in albums 
require shelves with a clear height of 14 
in. and a depth of 15 in. (14 in. for long- 
playing records in cardboard folders). 

Card tables are usually 30 in. square 
but moy be as large as 36 in., and are 
2 to 3 in. thick when folded. Folded chairs 
vary widely in dimension, but a fair 
average is 30 by 16 by 3 in. Space should 
also be provided for cards, score cards. 


rule books, poker chips, chess, etc. (see 
Fig. 13). 

Toy and game storage should be pro¬ 
vided in children^ bedrooms and wherever 
the toys are regularly used. Toy storoge 
should be designed for future conversion 
to other use. 

Sports equipment, especially golf bags, 
skis, and camping equipment, may present 
a serious storage problem. For some fami¬ 
lies, a separate closet for this purpose may 
be justified; a suggested design is shown 
in Fig. 13. Such a closet should be located 
near the outside entrance which is most 
used by the family. 

Tools and associated Items should, of 
course, be stored in the workshop, which 
every house must have. Paints, because of 
odor ond fire hazard, are best stored out¬ 
side the house. 

G0n9ral storoge is required for bulky, 
seldom-used items, such as trunks, boxes, 
and extra furniture. 

Outdoor storage (i.e., directly accessible 
from outdoors) is required for lownmowers, 
wheelbarrows, sprays, rakes, and other 
garden tools and equipment; for snow 
shovels and sleds, ladders, screens, and 
storm windows; for outdoor furniture, bar¬ 
becues, hammocks, croquet sets; for bi¬ 
cycles, tricycles, scooters, and perambula¬ 
tors (see Fig. 14). 


These lost two types of storage (general 
and outdoor) were provided in the tradi¬ 
tional house by the bosement, ottic, and 
garage. Modern houses may have none of 
these spoces, and, in such cases, the archi¬ 
tect should take particular care to provide 
adequate general and outdoor storage 
spoce. FHA minimum requirements are 2(X) 
cu ft plus 75 cu ft per bedroom, of which 
at least 25 per cent and not more than 50 
per cent should be indoors. Again, it 
should be emphasized that this is a mini¬ 
mum requirement; more is recommended. 

Baiie olomonts 

The standard elements of closet storage 
are shelves, drawers, poles, hooks, and 
special fixtures. Procticolly any object can 
be stored efficiently by one or another of 
these means. The choice and arrangement 
of the fixtures depend on the amount ond 
nature of the materials to be stored. 

She/ves; Shelves are simple and inex¬ 
pensive to install, require a minimum of 
effort to use, and are adoptable to the 
storage of many types of things, espe¬ 
cially those of odd or bulky shope, folded 
articles, and, of course, books, magozines, 
etc. However, if open, they are exposed to 
dust. Also small objects become hidden be¬ 
hind one another if the shelves are deep. 
A 12-in. shelf is usually adequate for most 



Upright t/pe W * 28 in. 
Conister type W = 35 in. 
Horizontal type W - 41 in. 


Table 1. Storage requirements for bedroom linens and bedding, 
including allowance for handling 


Article 

Median number 

Minimum 

dimensions, in. 

Limited 

Liberal 

Depth 

Width 

Height* 

Sheets, double bed 






Everydoy use 

6 

6 

12 

14 

12 

Guest use 

— 

4 

12 

14 

9 

Pillow cases (pairs) 






Everyday use 

5 

5 

12 

8 

8 

Guest use 

3 

3 

12 

8 

6 

Blankets, comforters, quilts 

4t 

4t 




Pile of 4 



23 

19 

26 

2 piles of 2 



23 

38 

14 

Bedspreads, double bed 






Cotton damask 

2 

2 

16 

15 

9 

Chenille 

1 

1 

18 

16 

8 

Pillows 


3 

18 

26 

17 


^ For storage on fixed shelves. For storage on sliding shelves or in drawers^ 
deduct 1 to 2 tn. 

t Number of warm bed coverings owned is noirmally larger than this, but balance 
can 6e stored in less accessible location than linen closet. 

Source: Avis Woolrich, Mary M. White and .Margaret A. Richards, Storu^e Space 
Requirements for Household Textiles, US.D.A. Agricultural Research Bulletin 62-2, 
Washington, 1955. 
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things. Articles of larger dimensions or 
greater depth should hove their special 
ploces; linens, for instance, are frequently 
folded for a 16*in. shelf. 

Drawers: Drawers are growing in popular¬ 
ity in closet design because they accommo* 
dote numerous articles with a minimum of 
spoce and a maximum of convenience. They 
provide practically dust-free storage and 
present a neat appearance even when 
carelessly used. Drawers of different widths 
and depths make possible classified ''filing'' 
of different items, thus providing a great 
saving in time and an incentive to orderli¬ 
ness. A cabinet made up of a battery of 
standard drawers, selected for the storage 
of the known possessions of the user, con 
easily be made from a comprehensive list, 
with allowance mode for the accumulation 
of odditionol items. 

Drawer construction is cabinetwork re¬ 
quiring both skillful craftsmanship and the 
best materials. They must operate freely 
under oil seasonal and climatic conditions. 


RtSttfVt t:ACt 
lANO TOILET I 

tissues 
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Z 
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A recent logical outcome of this situation 
has been the development of molded plas¬ 
tic drawers in a variety of stock siies. 
Fronts of various materials can be at¬ 
tached. All that is required of the builder 
is the construction of the supporting en¬ 
closure. 

Po/es: Hanging pole length can be esti- 
moted roughly at 3 in. per hanger for men's 
suits (4 in. for heavy coats) and 2 in. per 
hanger for women's clothing. Height of 
pole above floor should average 64 in., 
but should be adjusted to the individual. 
Clearance between pole and shelf obove 
should be 3 in. Hardwood poles 1 in. in 
diameter should have intermediate sup¬ 
ports if over 4 ft in length. Consult manu¬ 
facturers for special-purpose hanging rods, 
extension poles, brackets, etc. 

Hooks; A variety of hooks is available. 

5p0cial feotures; Such special features as 
shoe and hat racks and miscellaneous racks 
are on the market and greatly increase 
convenience in storage- 
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By J. L. GRUZEN and J. J. K08TER, Oruaan and Partnara 


INTRODUCTION 


TABLE 1 


At tha time of thia writing, It is antioifsaiad that 
within tha na«t 15 yaara in tha Unitad Stataa it 
will ba naoasaary to oonatruct aa many naw 
houaing units as hava baan construotad to data. 

Thia naad for naw housing, considarad 
against a background of continuing urbaniza¬ 
tion, claariy indicatas that an incraasing pro¬ 
portion of an axpanding housing market will 
ba davotad to multifamily typas of housing or 
apartments. Tha inevitability of thia trend 
contains a ohallanga to tha architect to do 
more than maraly maat a statistical damand. Ha 
muat rather address, identify, and solve tha 
problems of multifamily building typas as an 
attractive alternative to freestanding single- 
family buildings. 

This article will deal with multifamily living 
in general, with sonta additional attention to 
tha problems of tha medium- and high-rise 
building type (i.a. building typas which require 
a degree of vertical aervicing). 


GENERAL 

The process of designing an apartment building 
may be graphically depicted in a general way 
aa In Table 1. This article will be developed 
in tha same sequence as Table 1. It must be 
borne in mind that, as with any design develop¬ 
ment, tha evolution of an apartment building 
design is not a saquantial process but a pro¬ 
cess of continuing interaction, feedback, and 
raavaluation, and that tha number and com¬ 
plexity of events will vary according to the 
program, scope, and funding sources involved. 
Tha saquancas shown are labeled as progrmm 
dm^Blopmmnt. arte mn&iysiM, building planning, 
and building dmaign. 

Program davalopmant is for tha moat part 
evaluation of information over which the archi¬ 
tect has relatively little control but which shapes 
the project in a basic way. 

5ita analysis involves evaluation of physical 
data which muat be recognized, identified, and 
weighed by the architect in making basic de¬ 
sign decisions dealing with site use, allocation, 
and development. 


PROGRAM 
Market Analysis 

A market analysis and program formulation 
may precede tha retention of an architect; 
however, to an increasing degree clients solicit 
the aid of an architect in these areas. An inves¬ 
tigation of the potential market should consider 
existing market conditions and trends with 
regard to 

1. Type of occupancy 

a. Rental 

b. Cooperative 

c. Condominium 

2. Price (rent, maintenance, etc.) 

3. Amenities 

4. Apartment size (area and number of 
rooma) 


- iULftW KSiCn —) 

oaaEgl lacMaLi ME I I E/rjioa irom rwn 


UorW AmWm Conltox 
DwtrSuim Siwewn 
runeng 


S 4 ll 

C^arac«««•la 
Leg> Sew 


»loo* s^aw ve Concfei* 
Su« S 4 W 

iMUBIw g Htight 


BuiUlwg Vw* we Broofe 


EVMlort 

CgfMi 


Wtreilmg 

Htoting 

Ce«v«f 


Sfotmi 

CircWtiOfi Csfi 




WNWd St«ro«» 
Cwwietce* 


TABLE 2 

Comparative Program Elamants-Market Range 



Low 

Medium 

High 

Living unit 

Living ... . 

Minimum areas; 
combined living, dining 
and entry areas 

Larger room sizes: 
dining alcove, 
entry alcove 

Generous room sizes; 
separate dining room, 
separate entry foyer 

Kitchen. . . 

Minimum counter top 
and storage, 

Standard appliances 

Additional counter top 
and storage; 
snack bar, 
better appliances, 
space for dishwasher 

Ample workspace, 
counter top. and storage; 
built-m appliances, wall 
oven, dishwasher, 
eat-in kitchen 

Bedrooms. . 

Minimum closets 

Walk-in closets 

Dressing rooms, 
storage dosets. 
built-in accessories 

Baths .. . . 

Minimal bath with 
standard fixtures 
and accessories, 
minimum finishes 

Higher-quality fixtures, 
finishes, and accessories; 
extra half bath at entry 
or master bedroom 

Additional baths and 
half baths with custom 
cabinets and fixtures; 
stall showers, etc. 
powder room; 
luxury finishes 

Support facilities 

In apart¬ 
ment. .... 

Few extras 
limited to security 

Intercom, 
door signal, 
balconies. 

unit air conditioners 

Doorman and telephone, 
large balconies, 
central air conditioning, 
service entrance, 
servants' quarters 

In 

building. . . 

Laundry facilities, 

. minimum lobby 

Laundry room, 
commercial space, 
community room, 
central storage 

Attended parking, 
convenience shopping, 
service elevators, 
doorman, closed-circuit TV 
security system, 
valet service, 
meeting rooms, 
health club, 
sheltered swimming 
facilities 






drying yard 

Secure open or sheltered 
parking, 

outdoor play and 
sitting area, 
swimming pool 

Gardens, 
recreation areas, 
country dub 
amenities, 
swimming pool 
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5. Building types 

6. Vacancy rates 

7. Public facilities (transportation, schools, 
shopping, recreation) 

Program items to be resolved include 

Pricm rangm. What segment of the market 
is the project to be aimed at? 

Ammnitims. Identified in Table 2 as support 
facilities and closely interrelated with price 
range. 

Scopa. How many units? 

Distribution. Percentage of each type of unit. 

Building typa or typas. 


1 AND 2 STORY ROW OR OU/ACRE 

CLUSTER HOUSING 

4 AND 5 STORY WALK-UP GARDEN 0555555^^ "^^ DU/ACRE 
APARTMENT DEVELOPMENT 

COMBINED HI- AND LOW-RISE ESTATEESZZS52SaEE3 

HOUSING WITH ISOLATED MED-RISE 150-175 DU/ACRE 

TYPICAL URBAN DENSITY FOR COM- 

BINEO HI- AND LOW-RISE DEVELOPMENT 200 DU/ACRE 

TYPICAL HIGH URBAN DENSITY 

HI-RISE DEVELOPMENT 425 DU/ACRE 

NEW YORK CITY THEORETICAL MAX 

Fig. 1 Cofsparstfvs daiifititt. 


Funding 

In many cases a market analysis will conclude 
that conventional private financing is not 
economically feasible and that some type of 
public or semipubiio assistance is required 
if a project is to proceed. 

There area number of sources of such assis¬ 
tance at both federal and state levels. The FHA 
(Federal Housing Administration) and PHA 
(Public Housing Administration) are well- 
known eKamples of such agencies. As a rule, 
an agency which provides assistance also 
requires conformance to agency standards, 
and frequently such an agency will require 
approval of or participation in program devel¬ 
opment. 

While the client, local authorities, and 
funding sources will usually institute besic 
program direction, it nevertheless remains the 
responsibility of the architect to catalyze these 
decisions and formulate the finished program. 


Density 

Figure 1 compares relative densities of various 
urban and suburban situations. It is helpful 
to "have a feel" for the physical reality of den¬ 
sity figures as an aid in visualizing possible 
solutions and to anticipate implications of 
decisions which are made during program 
formulation. 


ZONING AND CODES 
General 

Zoning and building codes are of basic im¬ 
portance to any project; and of all types of 
projects, those which involve housing lend 
to be regulated to a greater degree by zoning 
ordinances and codes. 

Appropriate local and regional authorities 
should be contacted in order to determine the 
type and extent of limitations or controls which 
may be imposed on a project and. further, to 
gauge the discretionary powers and flexibility 
of the governing authorities. To an increasing 
degree, the philosophy of zoning is changing 
from one of restrictive limits and controls to 
an approach which attempts to lead and in¬ 
fluence community growth. Many communities 
and regional authorities have guiding master 
plans which deal with long-range development 
and evaluation. The conceptual and planning 
freedom of the architect is linked with these 
considerations. 

Failure to pursue a thorough investigation 
of these controls can result In serious prob¬ 
lems later on in project development. 


Controls 

Zoning is concerned principally with questions 
of use, bulk, density, and location. 

Usa, bulk, and dansity are usually controlled 



Fig. 2 Zoniag nap aianpls. 
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on tho basis of districts which are generally 
shown on maps and explained in an accom¬ 
panying text (Fig. 2). 

L/sas may be designated as, for example, 
residential, commercial, manufacturing, and, 
in some cases, park or recreational. Mixed 
uses are frequently allowed, and for large 
housing projects it is considered advantageous 
to incorporate retail shopping, entertainment, 
and dining facilities into a program. 

Location of buildings is controlled in order 
to prevent oppressive proximity of building 
masses. Formulas or diagrams which relate to 
variables such as building height and density 
are applied to locate buildings with respect to 
property lines and/or one another. (See Figs 3 
and 4.) 

Density regulations limit the number of 
people per site-area unit. The basis for density 
determination will vary from regulation to 
regulation. Density may range from a low of 
ten or fewer people per acre in low-density 
districts to a high of up to 1,500 or more per 
acre in the highest-density districts. 



ADDITIONAL 
SETBACK MAY 
ALLOW GREATER 
HEIGHT AND/OR AREA 


REQUIRED 
FRONT YARDS 
OR SETBACKS 


LOT line 


EN BUILDINGS 
FREQUENTLY CONTROLLED 
BY FORMULA 


Fig. 4 Buildino spacing and locabon diagram. 


Bulk is frequently controlled by floor-area 
ratio, which limits total buildable floor area 
as a multiple of the site area. In contemporary 
loning regulations, floor-area ratio for apart¬ 
ment buildings will range from a low of 1 or 
less to a high in the range of 14 to 18 in dense 
metropolitan areas. 

Building codes are less regional and vary 
less than xoning regulations. Many localities 
adopt national or state building codes as their 
standard. Such codes are concerned with 
health and safety requirements such as light 
and air, access, egress, construction stan¬ 
dards, minimum dimensional standards, fire 
detection and protection, and fire equipment 
access.* 


Standards 

Similar to zoning and codes and equally im¬ 
portant in many cases are governmental agency 
standards, which apply when public or semi- 
public funding sources are involved or mort¬ 
gage standards if private funding is involved. 

The need for a thorough initial investigation 
and continuing review for conformance with 
controls imposed by zoning, codes and agen¬ 
cies cannot be overemphasized. 


* Note Local fire departments and fire in¬ 
surance groups may exert more restrictive 
controls tnan the above-mentioned codes 


SITE CONSIDERATIONS 
Site Chatacieristics 

Physical characteristics of a site may impose 
limitations on a building program; therefore 
an early analysis of site data and conditions 
should be undertaken by the architect in order 
to ascertain and evaluate such limitations. 

Borings and samples taken at the site will 
provide information regarding location and 
extent of rock, bearing capacity of the sub¬ 
surface strata at various levels, and the level 
of a water table. 

A survey indicating boundaries, contours, 
or spot elevations is necessary and, in the 
case of difficult sites, such a survey may indi¬ 
cate terrain and other conditions which will 
strongly influence design decisions. Limita¬ 
tions imposed by difficult terrain —in addition 
to those imposed by local laws or ordinances — 
may limit such items as location of driveways 
and parking entrances. 

Utilities 

Availability, adequacy, and location of site 
utilities enter into basic decision making. A 


Site Elements 

Figure 5 diagrams possible relationships 
among site layout elements which normally 
occur in apartment development. As suggested 
by the diagram, it is desirable to limit cross 
traffic among circulation elements such as 
vehicular access and pedestrian access and to 
maintain proximity or easy access among 
activity elements such as the dwelling unit, 
recreation, and parking. 

The relationships may be horizontally or 
vertically arranged, depending on density or 
tightness of a site. Emphasis on the impor¬ 
tance of certain relationships may vary with 
the program; however, the basic elements and 
relationships remain. Figure 6 shows examples 
of different arrangements of the site ele¬ 
ments — arrangements which reflect program 
density relative to site area. 

Building Access 

Figure 7 diagrams various means of building 
access and internal circulation, each with 
different advantages and degrees of suitabili¬ 
ty to specific design solutions. 



Fig. 5 Site element diagram. 


building or buildings may be located so as to 
minimize expensive service runs. Inadequacy 
or unavailability of certain services may require 
on-site generation or disposal facilities. 

Large Scale 

Large-scale residential developments involve 
special problems and opportunities. Closing 
or rerouting of streets wholly within a project 
is frequently undertaken and can free up area, 
eliminate restrictions of a street grid pattern, 
and generally change the scale and feeling of a 
project. When through streets within a project 
are closed or otherwise restricted, compensa¬ 
tory widening and improvement of peripheral 
roads is usually in order not only to offset the 
effect of the closings but also to accommodate 
the increased traffic flow generated by the proj¬ 
ect itself. Similarly, shutting down a utility 
line and adding to demand generally requires 
compensatory improvement. 


Building Orientation 

Building orientation may be influenced by a 
number of factors such as site, view (desir¬ 
able or undesirable), sun, and prevailing winds. 
Closely interrelated to building orientation 
is the question of internal circulation and floor 
layout of the building. Figure 8 indicates how 
different layouts lend themselves to solutions 
of site problems. 

BUILDING CONFIGURATION 
Floor Shape and Size 

The shape and size of an apartment building 
can have significant influence on the cost and 
consequently the feasibility of a project. 

The shape of the repetitive typical floors 
influences the cost of constructing and en¬ 
closing the floors. For purposes of economy 
and efficiency, building shape should be such 
that expensive exterior walls are minimized in 
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Court Elevation and Section 


Rochester Soeth East Loop (1972) 


TYPICAL FLOOR PLAN 


Frtwiov Plaza. Now Yorh State Urbaa Devetopmoat Corporation (1972) 
Fig. 9 Examples of housing plans. (Gruzen & Partners.) 
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ratio to area encloaed and that braaka and 
direction changes in the perimeter are mini* 
mixed. (Sea Fig. 9.) 

Area of a typical floor may affect costs. 
For example, pouring of a typical tier in a cast- 
in-place concrete building is a continuous 
process and requires a full concrete crew 
throughout. The area of a typical floor or part 
thereof should be such as to efficiently utilise 
the day's productivity of a concrete craw. Simi¬ 
lar analysis and considerations should be ap¬ 
plied to other building techniques or systems. 


STRUCTURAL SYSTEMS 
Concrete 

The most common structural system presently 
employed for medium- to high-rise apartment 
construction is flat-plate cast-in-place rein¬ 
forced concrete with randomly placed columns. 
This structural approach has certain advan¬ 
tages which make it particularly adaptable to 
apartment construction. (Sea Fig 11.) 

1. The horixontal services normally required 
in apartment construction may be imbedded 


Steel 

Although much leas common than cast-in- 
place concrete, steel frame structures are 
also employed in the construction of apart¬ 
ment buildings. 

The advantages of strength and relative 
simplicity of erection may recommend steel 
for use in extremely tall structures or for use 
in locales where there is limited experience 
in the use of concrete. 

Steel structural frames tend to be laid out in 
a regular grid pattern, and this in turn regu- 


Building Height 

The cost of a building may be affected by 
building height. A building may be of such 
height that it exceeds prevailing capacities 
in terms of available construction equipment 
and contractor experience. In addition to con¬ 
siderations of what is possibla, there are con¬ 
siderations of what is practical and efficient 
from a cost standpoint. Of the various mechan¬ 
ical systems which serve an apartment build¬ 
ing, each has various increments and “step- 
up** points. For example, there is a situation 
such that the addition of a single extra floor 
could require a substantial increase in elevator 
service either through an additional elevator 
or an expensive increase in elevator speed. 
Similar situations exist for heating, cooling, 
plumbing, and ventilating systems, and opin¬ 
ions of the various consultants in these areas 
should be solicited. 


Length and Width 

Additional coats resulting from an increase of 
building length or width are generally pro¬ 
portionate to increase in area. However, as 
with other such items, there are step-up points 
at which there are disproportionately large 
increases in cost for alight dimensional in¬ 
creases. 


Wind Bracing 

Wind bracing becomes a structural design 
consideration in buildings beyond the 10- to 12- 
story range, and one must then consider 
measures which may be introduced to resist 
the overturning tendency due to wind loads. 
Wind bracing may be achieved by introduction 
of various structural measures. The extent 
and, therefore, the expense of these measures 
may be reduced if the building shape itself 
contributes to wind bracing. As the diagrams 
(Fig. 10) indicate, certain building shapes 
obviously have a greater inherent resistance 
to overturning. 





Fig. 10 Building shapes. 
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(a) Typicol concrete construction 
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(b) Typical steel construction 

Fig. 11 Steal and concrata structural systanis. 


within the concrete slab, thereby eliminating 
the need for a hung ceiling and allowing the 
flat underside of the slab to serve as the fin¬ 
ished ceiling of the space below This reduces 
floor-to-floor and overall building height and 
eliminates the separate construction of a hung 
ceiling. 

2. The possibility of placing columns ran¬ 
domly adapts well to the inherently irregular 
module generated by a typical apartment floor 
layout. Columns may thus be “buried" in con¬ 
venient locations within an afficient layout. 

3. As a rule, openings for vertical services 
may be located at will in this type of structure; 
however, large openings near columns should 
be handled with care so as to assure continuity 
of vertical and horixontal rainforcing. 



larixes the apartment layout. One should bear in 
mind that in this type of structure mechanical 
and structural lines may not coincide. 

Limitations 

As a rule of thumb, spacing between concrete 
columns may economically be in the range of 
12- to 18-ft centers and spacing for steel 
columns may range from 16 to 24 ft. 

Figure 12 may serve as a guide for sixing of 
concrete columns in preliminary layouts. Three 
common bay sixes or center-to-cenler distances 
have been shown for various building heights. 
Sixes are for internal columns, expressed in 
square inches. Peripheral and corner columns 
will be smaller. 

The smallest dimension per side considered 
acceptable for concrete columns is 10 in., and 
4 ft is the limit which normal concrete frame¬ 
work can easily accommodate. Columns with 
larger dimensions become, in effect, wails 
and are formed differently. 

It is significant to note from the chart that an 
internal column in a tall building may be on the 
order of 2 by 3 ft. Such a planning element 
cannot be overlooked even for preliminary 
sketching. 


Systems Approach 

Any discussion of structural considerations 
in conjunction with housing must recognixe 
that the housing industry appears to be at the 
beginning of an era of greatly increased pre¬ 
fabrication, which is leading towards full 
systams building and indusirialixation of the 
building process. 
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NUMBER OF STORIES 

Fig. 12 Coiicr 0 t 0 -coliiinR sizHig guide. (Data supplied by Farkas Baron and Partners.) 


Prefabrication and syatema building haa 
been applied widely in European countries for 
a number of years, and there have been many 
prototypical developments and limited ap* 
plications of techniques in this field in the 
United States. 

It is anticipated that, within the foresee* 
able future, virtually all European housing 
will be the product of some type of system. 
It would appear inevitable that progress toward 
industrialized construction will likewise con* 
tinue in the United Stales. 

At what precise point the utilization of 
systems building will become a major con* 
sideralion in apartment design and what 
system or systems will survive to become 
a standard of the future is uncertain; however, 
it is a significantly growing field which will 
be watched closely by practitioners in the 
housing field. 

Of the number of systems which are pres* 
ently available, the following categories may 
be drawn: 

1. Steel or concrete frame with precast 
planks. selMormed concrete deck or metal 
deck 

2. Poured-in*place concrete tiers utilizing 
special reusable forms for transverse walla or 
columns 

3. Long*span or short'spsn precast panel/ 
plank and bearing wall 

4. Prefabricated floor-size truss or beam 
systems with clear span capabilities. 

5. Preassembled modules, prepared off 
site or on site, for stacking or insertion in a 
structural frame 

Figure 13 shows a composite structure 
including the categories described. 

Any proposal to use a building system 
should be preceded by a thorough investigation 
as to availability, code and market accepta¬ 


bility, union acceptability, adaptability to minor 
variations, and guarantees regarding erected 
costs. 

VERTICAL SERVICES 
Elevators 

Figure 14 may serve as a preliminary guide in 
determining number and type of elevators 
necessary for an efficient solution. 


There are four variables involved in elevator 
selection: 

1. Travel distance 

2. Elevator speed 

3. Elevator capacity 

4. Building population 

Travel distance is represented on the graph 
as "Number of stories*' based on the assump¬ 
tion of normal floor-to-floor heights. 

Possible speeds for buildings of different 
heights are shown. 

Building population is represented on the 
graph as "population per floor," with curves 
shown for typical floor populations. In deter¬ 
mining population, two persons per bedroom 
are assumed. 


Egress and Safety 

Except in rare circumstances, relatively little in 
the realm of egress and safely is left to the dis¬ 
cretion of the architect. In general, the architect 
may choose only among accepted and approved 
procedures as set down in codes. 

In most codes, two means of egress must be 
provided within specified distances from each 
dwelling unit (Fig. 16a-c) except in the case of 
duplexes, which frequently require an addi¬ 
tional means of egress off the corridors, usu¬ 
ally by means of an escape balcony (Fig. 1 5e). 

Figure 1 Sd diagrams a scissor stair which, as 
shown, is an arrangement which allows for 
construction of two stairs in one fire enclosure. 
This is an efficient and cost-saving solution to 
the two egress requirements. Most codes, how¬ 
ever, effectively preclude the use of scissor 
stairs, in many cases by limiting the allowable 
length of dead-end corridors. Fire escapes are 
usually required for construction that is not 
fireproof; and sprinklers, smoke doors, fire de¬ 
tectors, and alarms are additionally required 
for various classifications of construction in 
some codes. 


Plumbing 

Vertical plumbing risers and waste lines (or 
"plumbing stacks") are expensive due to both 
material and labor costs. Reduction in the 
number of stocks saves money and is, there¬ 
fore, to a greater or lesser extent advantageous 
and advisable. 



A-CONVENTIONAL 
B-PRECAST PLANK 
C-PRECAST BEARING WALL 
D-STEEL TRUSS INFILL 
E-CLEARSPAN SYSTEM 


Fig. 13 ' SyttMt'* compostts. 
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too FPM 



20 NUMBER ABOVE CURVE INDICATES FlOOR 
POPULATION FOR SIZING 2000 LB, 10 
PERSON CAPACITY CARS 
PARENTHESIS INDICATES SAME AT 2500 
LB, 13 PERSON CARS 

, 90 SECOND WAITING TIME LIMIT GOVERNS 
' BELOW This CURVE 

@ 90 SECOND WAITING TIME GOVERNS FOR 
100 FPM BELOW THIS CURVE 
, 144 SECOND WAITING TIME LIMIT 
ALLOWED BY FHA FOR SINGLE 
ELEVATOR SYSTEMS GOVERNS 


Fig. 14 Elevator guide. 


16 20 24 

NUMBER OF STORIES 


Reduction in the number of plumbing stacks 
is accomplished by doubling or even tripling 
up on each stack at each floor. Figure 16 shows 
common bathroom and/or kitchen layouts with 
order*of-magnitude dimensions shown. 

These dimensions, it should be remembered, 
are for rough layout purposes only and should 
be verified by consultants. 

Ventilation 

Interior spaces such as bathrooms, interior 
kitchens, and public halls require mechanical 
exhausting. Figures 17 and 18 may be used as 
guides, in making preliminary layouts, to de¬ 
termine the floor area to be allocated to exhaust 
ducts. Figure 18 indicates the area of exhaust 
and Fig. 1 7 shows buildup of fireproofing and 


finish around the area of exhaust The ratio of 
dimensions should be as close to square as 
possible and should not exceed a ratio of 3:1. 

A mechanical engineer should be consulted 
to determine final data regarding site and loca¬ 
tion of ducts. 

Heating and Cooling 

In most cases, planning and spatial layout are 
not significantly influenced by healing and/or 
cooling units and their lines of supply. The 
most common exception is the case in which 
ducts deliver conditioned air from either a cen¬ 
tral source or a unit in the apartment. In such a 
case, ducts may be of such size as to become a 
planning factor. Otherwise, healing or cooling 
units are served either by hot and/or chilled 


water pipes or electric conduit. Pipe risers as 
shown in Fig. 19 occupy a space of approxi¬ 
mately 3 to 4 sq ft, are located at an outside 
wall, and generally, if possible, "run out" in two 
directions to serve two units at each floor. It is 
desirable to avoid having a common riser be¬ 
tween separate apartments. 

DETERMINATION OF A TYPICAL FLOOR 
General 

In discussing determination of a typical floor 
and specific apartment layouts, the most com¬ 
mon structural type — poured-in-place flat-plate 
concrete construction with repetitive typical 
floors — is assumed. The principles of the pro- 









la) Spaced stairs of exterior 



(b) Spaced interior stairs 
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(c) Scissor stoirs ot core 

Fig. 15 Types of stiirs. 
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Rf. 20 Plan of 44-story apartmont building with hatched areas indicating space devoted to vertical service eleinents. 


5. The typical floor distribution must no«M be 
accommodated within the tentatively accepted 
area and within reasonable dimensions. The 
elevator core and stairs should be located and 
apartments laid out around them. 

Figure 22 diagrams interrelationships among 
component elements of a typical living unit. 

Although many apartments tend to have 
much the same layout as the diagram, there are 
many alternative arrangements which retain the 
essential component relationships. Apartments 
may be arranged as corner or floor-through 
units and —in addition to flats, or apartments 
on one level ^layouts may be on two or three 
floors or on split levels (see Fig. 23). 

As the diagram indicates, it is considered 
desirable to have ready circulation from the 
entrance foyer to the activity elements of the 
kitchen, living room, and sleeping areas and at 
the same time to maintain degrees of separa¬ 
tion among these three elements. 

Ideally, each space in an opartment should 
have access or exposure to the outdoors How- 



Fig. 21 Typical floor. 

(1) It is generally desirable to group vertical services such 
as the elevator, incinerator or refuse chute, due. stand¬ 
pipe, and, if possible, stairs so as to minimize above-rool 
construction. (2) Stairs may be spaced to avoid corridors 
sath lengthy dead ends (3} Efficiency apartments, probably 
with higher-than-average late-night traffic, may be best 
located near the elevator. (4) Multibedroom apanments 
are best located at comers. Larger multibedroom units lay 
out more compactly with two exposures Larger apartments 
at comers also can cut down on required public corridor. 
(5) An attempt should be made to back up similar units, 
such as bedrooms, as well as similar mechanical services. 
(I) It may be necessary to allow space for electric closets 
li e., electric distribution panels) at every sixth or eighth 
hoof. If electric heat is used, closets may occur more 
frequently (7) Community balcony, laundry, vending ma¬ 
chines. pram storage, or tenant storage may be provided 
at each floor or only on certain floors. (I) A janitor’s closet 
IS usually located on each floor at the refuse room. (3) 
If the corridor has no window, mechanical ventilation is in¬ 
dicated. Delivery and exhaust ducts should be planned to be 
lemote from one another. 


cedura which wilt be outlined may, however, be 
applied to any construction technique or sys¬ 
tem. bearing in mind the unique characteristics 
of that technique or system. (See Fig. 20.) 

Procedure 

Sequentially, the steps in the determination of 
a typical floor (in an ideal case) could proceed 
as follows: (See also Fig. 21.) 

1. Investigate program with regard to the to¬ 
tal number and types of apartments. 

2. Identify repetitive groups with each group 
possibly representing a typical floor. 

3. Assign area figures to apartments as de¬ 
termined in program analysis or as required by 
governmental agency standards. Total up the 
area of the apartments in a repetitive group 
and to this total add 10 to 15 percent for cor¬ 
ridors and cores. This figure then may repre¬ 
sent the area of a typical floor. If the area figure 
is reasonable and economical, if the sixe of the 
building thus generated conforms with various 
limits of the site, and if the typical floor area is 
otherwise acceptable, the investigation may 
proceed. 

4. Tentative acceptance of a typical floor 
fixes a total number of floors. The implications 
of this number with regard to the potential for 
efficient utilixation of the various mechanical 
systems, soil-bearing characteristics, xoning 
limits, etc., should be investigated. If the num¬ 
ber of floors checks out acceptably, actual plan¬ 
ning and layout may proceed. 


ever, application of this principle could result 
in an excessively expensive building type 
Therefore baths, foyers, and frequently kitch¬ 
ens and dining areas are usually developed as 
interior spaces (see Fig. 24). 

FIRST FLOOR ORGANIZATION 
General 

The first floor of an apartment building fulfills 
a number of different program requirements. 
It serves as a connection between the dwelling 
portion of a building and the outdoors; it re¬ 
lates and interacts with both the outdoor func¬ 
tions and the dwelling units; and, further, it 
accommodates the physical transition between 
the dwelling units and the first floor. 

Figure 25 illustrates possible interrelation¬ 
ships of first-floor functions with both the 
outdoors and the dwelling units. 

Program requirements for typical first-floor 
spaces frequently call for larger unobstructed 
areas than occur at dwelling floors above. 
Common methods employed to achieve the un¬ 
obstructed space at the first floor are (1) to 
“push out" the walls at the ground floor and 
enclose a larger apace with an appropriate 
structure or, (2) to hang a ceiling in the first 
floor and ’‘collect'* and redirect various vertical 
services which would otherwise break up 
space at the ground floor. This is a common 
method used in the case of plumbing, heating. 



Fig. 22 Apartment element diagram. 
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TYPICAL DOUBLE-LOADED FLAT 
Fig. 23 Typical apartmafii types. 


THRU FLAT 


CORNER FLAT 


thru duplex 



Fig. 24 Typical apartment layout. 

ID It is advisable to back up similar Ikitchen and kitchen, 
bath and bath I ducts where possible. This allows one fan 
and lireproof enclosure to serve two ducts but requires mea¬ 
sures to avoid excessive sound transmission between backed 
up spaces Ducts may be "buried" in closets, kitchen, etc. 
Kitchen exhausts are best located near the range and close 
to the ceiling. Bathroom exhausts should, if possible, be 
placed away from the door in order to pull as much bathroom 
air as possible. Ducts are not necessary in kitchens or baths 
with windows {however, baths with windows, like top- 
lloor baths, should be heated). |2) The structure should be 
spaced as regularly as practicable and within economical 
center-to-center distances. Columns built into closets or 
kitchens should assume the dimensions of the closet or 
cabinet Column size should be reduced at upper stories of 
tall buildings Slab openings along an entire column face 
should be avoided. (3) Plumbing backup is recommended. 
Dissimilar uses may be backed up. and it is possible to back 
up plumbing for more than two spaces. (4) Depth of rooms 
is sometimes limited by building codes. In any event, room 
depth relative to window size and location and natural light 
should be considered. 



Fig. 25 First-floor diagram. 


and electrical linea and not unusual for venti' 
lating ducts. If there is substantial advantage 
to be gained, structural columns may be picked 
up and carried on girders concealed by the 
hung ceiling. 

Vertical Circulation Core 

For purposes of security and convenience, 
elevators should be well illuminated and visi¬ 
ble from the lobby area. At least one exit stair 
should empty directly to the outside (but not 
necessarily at the lobby level). 

It should be borne in mind that the stair 
layout in the lobby will frequently differ from 
a typical floor due to a greater first-floor ceiling 
height. 

Mail Room 

Mailboxes as well should be highly visible. 
If boxes are rear-loading, a locked room behind 
the boxes should be provided for the mailman's 


use. Front-loading boxes require no such room. 
However, in either case, an additional secure 
area for packages and deliveries may be ad¬ 
vised. Current federal requirements which 
govern matters such as maximum and mini¬ 
mum height of boxes and size of mail rooms 
should be consulted. 

Wheeled Storage and/or Pram Room 

Paths of travel from the main entrance to these 
areas should be short, direct, end without 
steps. Layout of the rooms for purposes of 
security should be such that all parts of the 
room are visible from the entrance. Lock rails, 
to which equipment may be secured, should be 
supplied. 

Commercial 

Shops and service facilities at the ground floor 
provide many advantages in terms of activity 
and convenience. However, much of the ad¬ 
vantage to the building may be diminished if 


the shops face away from the lobby and pro¬ 
vide either no access or poor back-door access 
from the apartment building itself. On the other 
hand, easy circulation between a commercial 
establishment and the lobby may cause se¬ 
curity problems which must be considered. 

Laundry and Community Room 

Laundries and community rooms are fre¬ 
quently found at the first floor for convenient 
servicing and public access and in order to uti¬ 
lize the additional story height. These facilities 
should be on a short, direct path from eleva¬ 
tors, with as little cross circulation with other 
activities as possible. (See Figs. 26 to 30.) 

Laundries may be located either on typical 
floors or in a penthouse in conjunction with 
the community room. 

Location of laundry rooms on typical floors 
has the advantage of convenience which, how¬ 
ever, is offset by difficulties of multiple 
maintenance and problems of odor and noise. 
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WASHERS 
PROPORTIONATE 
TO NUMBER,OF 
APARTMENTS 
WITHOUT WASHERS 
USUALLY ONE 
MACHINE FOR 
EACH 15 TO 20 
APARTMENTS 


WAITING AREA 
WITH SEATING 
AND USUALLY 
VENDING MACHINES 
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DRYERS 
USUALLY V? 
THE NUMBER 
OF WASHERS 

HIGH-SPEED 
— SPIN DRYER 
(OPTIONAL) 

LAUNDRY SINKS 


STORAGE FOR 
ATTENDANT 


--TOILET 


Fig. 26 Uufidrr mini diagram. 


MOVABLE PARTITION 
ALLOWS MULTIPLE 
USAGE 



INDOOR 

Fig. 27 Commufittv room layout. ACCESS 



Fig. 28 Compactor room layout. 




Fig. 29 Typical rahiM contawiars. Consult and co- 
ordinata witti rofusa collection agency to auure ac¬ 
ceptability of system regarding meiglit and size of 
containers, etc. 


IT IS GENERALLY RECOMMENDED TO ALLOW 
RESERVE BOILER CAPACITY IN CASE OF 
BREAKDOWN 


BREECHING 
FROM BOILERS 

TO flue. 

AREA AND 
SHAPE SAME 
AS NET FLUE 
AREA 


BOILER FLUE UP TO 60 SO 
FT GROSS floor AREA 
AS CLOSE TO SQUARE AS 
POSSIBLE. NO GREATER 
THAN 2:1 RATIO 
RECOMMENDED 
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OVERALL HEADROOM REQUIRED IN A TYPICAL 
BOILER ROOM MAY BE AS MUCH AS 2 OR 3 
RESIDENTIAL FLOORS 

Fig. 30 Boiler room layout. 


A rooftop location for either of these facili¬ 
ties provides an additional level of amenity; 
however, it also involves additional expense. 

Refuse disposal may be handled in a number 
of ways. The most widely used methods are 
by incineration or preferably, by compaction, 
with the processed refuse hauled away by 
truck. Both the incinerator and compactor re¬ 
quire a storage area for waste containers, 
which should be nearby and should have easy 
access to the outdoors. The sixe of the con¬ 
tainer storage area will depend upon the type 
of container employed, frequency of collec¬ 
tion. and, in some cases, agency standards. 
The area required for the refuse chute at typical 
floors is relatively small, ranging from 4 by 4 ft 
up to any sice desired. The area of the com¬ 
pactor room or incinerator room at a lower 
level is quite large, and the refuse chute at 
the typical floor should be located so as to 
avoid interference problems at the lower levels. 
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Fig. 1 Typical cHy block, 200 « 600, showing o on«>ocr« (218 x 200 ) vocont sit* in the c*nt*r. 



Fig. 2 Detached houses, on* story, density six units per acre. 


■ Detached houses on 1>acre sit* 

e Sit* dimensions: 218' x 200' ^ 43,600 sq ft 

a 3 units per side = 6 units per ocr* 

a Typicol interior unit dimension 30' x 40' 1,200 sq ft 

a 1,200 sq ft » 3*b*droom unit 

a Parking: 6 on-site spoces 



I 








Rmmr yard (27.25' X 39.4'l 
Houm (2 ttorla* X 18' X 39.6') 
Parking tpaca on slta 
Front lawn (18' X 33’) 
SIdawalk 


Fig. 3 Two-story semidetached houses, density 16 units per ocre. 

a Semidetached on 1-ocre sit* 
a Sit* dimensions: 218 x 200 = 43,600 sq ft 
a 8 units per side — 16 units per acre 

a Typical interior unit dimension: 17' x 37.6' x 2 stories 1280 sq ft 
a 1200 sq. ft. 3-bedroom unit, ^ 40 sq ft of stairs per floor 
82 a Parking: 16 on-sit* spaces 
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Figures 1 fo 13 from Community of fntewt by Oscar 
Newman. Copyright (e) 1975, 1978, 1979 by Oscar 
Newman Reproduced by permission of Ooubledoy & 
Company. Inc. 
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e Gordon apartmantft <mi 1><icr« tit«, 6 unifi per entry 
■ Site dimensioni: 218' x 200' — 43,600 19 H 
e 18 units per side = 36 units per acre 
e Typicoi interior unit dimensions: 29' x 41.4' •= 1,202 S 9 ft 

• Poricing: 10 spoces each side street 20 spoces, * 16 spoces on interior of site, totol « 36 spaces 



Fig. 8 Medium high-rise apartments, density 35 units per acre. 

• Apartments on 1-acre sHe 

■ Site dimensions: 218' x 200' » 43,600 sq ft 

« Six stories, six oportments per Poor » 35-36 units per ocre 

• Typicoi interior unit areas (per Poor): 2 apartments 1,200 sq ft; 4 
apartments @ 1,280 sq ft 

■ 1,200 sq ft « 3-bedroom unit 

• Forking: 44 on-site spaces 




Fig. 9 Medium high-rise apartments, density 55 units per ocre. 

• Apartments on 1-acre site 

• Site dimensions: 218' x 200 » 43,600 sq ft 

• Seven stories, eight oportments per 8 oor » 55-56 units per acre 

■ Typical interior unit areas (per floor): 4 oportments @ 1,202 sq ft; 4 
oportments @ 1,227 sq ft 

■ 1,2(X) sq ft — 3-^droom unit 

■ Parking: 44 on-site spaces 
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HOUSING FOR THE ELDERLY 


By W. RUSSEL PARKER, Architsot 


BACKGROUND 

In tha coming years, a greater proportion of 
houses, apartments, and institutional accom* 
modations will be built for elderly persons than 
at any pravious lime in our history. There are 
several reasons for this. First is the well- 
known fact that the life-span of mankind has 
increased through advances in medical sci¬ 
ence; thus the proportion of older people in the 
population has increased. Second, with the 
passing of the three-generation household, 
more elderly persons are living by themselves 
and therefore require separate housing accom¬ 
modations. Third, incraased aocial security 
benefits and private pension payments have en¬ 
abled more aged people to pay for auitable 
accommodations. Finally, many nonprofit 
groups such as church, labor, and fraternal or¬ 
ganizations. charitably supported groups, and 
tax-supported bodies are, and will continue to 
be, engaged in the provision of housing specifi¬ 
cally for the elderly. 

Ordinary design criteria do not always apply 
to housing for the aged. One of the most strik¬ 
ing differences is the high concentration of 
one- and two-parson families as a result of 
children leaving home or the death of one 
spouse. Also important are the needs caused 
by physical deterioration in old age, which re¬ 
quires special design treatments and facilities. 

In addition, certain basic psychological and 
sociological principles should be observed in 
planning for the elderly. People in this age 
group usually do not want to break their ties 
with family and naighborhood and be placed in 
a new and foreign environment. They need ac¬ 
tivities, not merely hobbies, and they want to 
participate in community functiona. The objec- 
tives, programs, and physical facilities for the 
housing of the aged should encourage and sup¬ 
port the continuance of earlier patterns of 
living, daily routines, personal care habits, 
social contacts, and recreational activities. An 
important objective is to maintain independent 
living as long as possible 


NEIGHBORHOOD AND SITE 

A desirable neighborhood for the elderly 
should have many of the characteristics of any 
good naighborhood. It should be basically resi¬ 
dential, possess the normal range of com¬ 
munity facilities, have convenient public 
transportation, and be removed from particu¬ 
larly objectionable land uses. In terms of the 
individual aged person, the ideal neighborhood 
is often the one in which he has lived moat of 
his life. The development of a broad program 
and the selection of a particular site should 
give consideration to old established neighbor¬ 
hoods where many of the aged are likely to be 
living and to have their roots. 

From the point of view of the community 

Mufti-Unit Rmtirement Housing for Rurml 
Areas ^A Guido to Design Considerations for 
Architects, Engineers, and Builders, Agricul¬ 
tural Engineerina Research Division. Agricul¬ 
tural Research borvice, U S. Department of 
Agriculture. Washington. D C., 1965 


itself, there are elso many advantages in hous¬ 
ing the aged in well-established neighbor¬ 
hoods, where there are more existing facilities 
and generally better public transportation. 
Another advantage, which is frequently over¬ 
looked, is the sympathy and halp that are ex¬ 
tended to the aged by friends and neighbors, 
young and old alike. 

The selection of an actual site involves the 
following considerations: 

1. The topography should be as level as pos¬ 
sible to minimize the need for steep walks, 
ramps, or stairs. Relatively level sites encour¬ 
age walking —a highly desirable exercise. 

2. The site should not be bounded on all 
sides by major traffic arteries. It should be pos¬ 
sible to go shopping or to the park without 
having to cross a major street. 

3. Essential commercial facilities should be 
close at hand and easily accessible —supermar¬ 
kets. cleaners, *aundries. shoe repair shops, 
drug stores, and the like. 

4. Basic community facilities such as 
churches, libraries, health aervices. and recra- 
ation facilities should also be close et hand. In 
this connection it should be noted that a half- 
mile is the maximum walking radius of many 
aged peraons-V 

5. Public transportation should be immedi¬ 
ately available at the site, since many of the 
services that the aged require, such as special¬ 
ized medical attention, will in all likelihood be 
located elsewhere. Transportation is also im¬ 
portant for obtaining part-time work, for vis¬ 
iting distant relatives or friends, and generally 
for maintaining a spirit of self-sufficiency. 

6 . The site should not be immediately adja¬ 
cent to a school building or a children's play¬ 
ground, or an active recreation area used by 
teenagers or adults. 

7. The site should be large enough to permit 
the development of adequate outdoor areas for 
both active and passive recreation Ideally, 

' Most aged parsons place great emphasis 
on the proximity of essential services and 
facilities such as shops In one study (Scot¬ 
tish Housing Advisory Committee, Housing of 
Special Groups, Edinburgh H M S O 1952), 
approximately 90 percent of the ag^ed persons 
surveyed considered proximity to shops essen¬ 
tial The other facilities desired were, in order 
churches, 65 percent; parks. 50 percent, social 
centers. 37 percent, movies. 30 percent, and 
active recreation areas. 25 percent 


these areas would be in addition to, and out of 
the way of, those areas used by other residents, 
particularly children. 

8 . Consideration should also be given to 
possible changes in the over-all land use pat¬ 
tern, in terms of probable trends and projected 
plans. 

These considerations must be taken into ac¬ 
count whether the site is to accommodate 
solely aged persons or whether the aged repre¬ 
sent only a portion of a larger “project" popula¬ 
tion. 


DESIGN AND PLANNING PRINCIPLES 

In very general terms the criteria for planning 
housing accommodations for the aged are: 

1. Small size and compactness for con¬ 
venience and economy 

2. Fireproof construction planned for maxi¬ 
mum safety 

3. Minimizing of the problems and effort 
of housekeeping and daily activities 

4. “Livability,'* pleasantness, and the ef¬ 
fect of spaciousness 

5. A high degree of privacy 

6 . Careful avoidance of an institutional look. 

Other criteria affecting the different func¬ 
tional areas of the dwelling are discusaed 
briefly in the following paragraphs. Many 
states have established official standards 
dealing with minimum areas, design features, 
etc., for housing for the aged (see Table 1). 
Before proceeding with specific designs, such 
local standards, if any, should be consulted. 

Leisure Arees 

Because the aged are generally retired, a com¬ 
fortable and pleasant living area is highly 
important. Particular pains should be taken in 
the design of these spaces because they are 
not only intensively used but also tend to be 
quite small. Some suggested state standards, 
for example, call for living areas of 80 to 90 
sq ft for single-parson occupancy. Interesting 
views and southern exposure should be pro¬ 
vided if possible. Extra-wide window stools for 
plants and built-in shelves and storage spaces 
are desirable. Privacy from the front door 
should be provided. If a dining area is included 
as a part of the living area, it should permit lo- 


TABLE 1 Room Areas for Various Types of Housing Accommodations 


Room area, sq ft 


No. of 
per¬ 
sons 

No 

of 

rooms 

Types 

of 

rooms 

Bedroom 

IB) 

Living 

room Dining 

ILI (01 

Kitchen 

IK) 

Bath 

Total 

area 

\ 

4 

B.L.D.K 

100 

80-90 40 

50 

50 

320-330 

] 

3 

B.L-O.K 

100-120 

120-160 

50 

35-50 

305-380 

1 

2 

BL,0K 

180 

90 

50 

320 

1 

2 

BLO.K 


175-200 

45-50 

35-40 

255-290 

2 

3 

B.L.O-K 

130-140 

150 

75-90 

40-50 

355-430 

2 

3 

B.LO.K 

125-130 

155-190 

50 

40-50 

370-420 


Oats in this tabis have bean compiiad from various stata rsoulstions and racommondations 
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cation of the table by a window. A light and/or 
a convenience outlet should bo easily acces* 
Bible to the table. 

Sleeping Areas 

A separate bedroom is necessary for two-per¬ 
son occupancy, but a sleeping alcove or a com¬ 
bined living-sleeping arrangement is often 
satisfactory for single persons. The separate 
bedroom should always be large enough to 
accommodate twin beds, and it is often desir¬ 
able to be able to divide the room in two with a 
screen. (See Figs. 1 to 4.) 


I 

I 
I 

1 ^ 22 ” 

I 

I 

I 

I 

I 

I 

I ^ I 

1_ ;_ 

Fig. 1 

A combined living-sleeping arrangement is 
the most economical in terms of space but has 
the disadvantages of lack of privacy and a ten¬ 
dency to be untidy. The sleeping alcove is a 
generally satisfactory compromise, since it 
offers almost the same economy as the com¬ 
bined arrangement but without its drawbacks. 
The alcove should be large enough to accommo¬ 
date all the essential Items of any sleeping area 
— bed. night table, storage chest, closet, and 
chair —and It should be possible to close off 
this area from the living area if desired. There 
should always be an operable window in the 
alcove for light and ventilation. 


DOUftlE BED 
54‘'«82' 


22 , *«OMAKINC SPACE 


I ie ^--CLEANING SPACE 



Fig. 3 


'^Limited space** 
allows space to open 
closer door and 
remove garment. 
**Liberal space** al¬ 
lows space to open 
closet door, remove 
garment, and put it 
on. 


foot of the bed for dressing or just for opening 
the closet door. If twin beds are to be used, the 
width of the room (with the furniture arranged 
os shown) would need to be Increased to 1 5 ft. 
This would give space for two twin beds, each 
39 in. wide, with 22 in. between them. (See 
Fig. 5.) 



Fig. 4 


In the case of two-person occupancy, when¬ 
ever more space is available, 3 ft is often rec¬ 
ommended as the clear distance between beds, 
and some agencies recommend an allowance of 
at least 5 ft at one side of the bed for a wheel¬ 
chair. 



Fig. 2 


Regardless of which arrangement is used, 
certain details should receive attention: 

Adequate space should be provided In bed 
rooms for getting into bed from either side, 
making the bed, using the dresser or chest of 
drawers, cleaning the room, using the closet, 
and dressing. In the sketches (Figs. 1-5), the 
recommended amount of space for these activi¬ 
ties is given. 

To provide for this degree of comfort and 
convenience, the bedroom must be about 11 ft 
2 in. wide and 9 ft 10 in. or 10 ft 4 in. long, de¬ 
pending on whether space is provided at the 


* Whenever possible, there should also 
be space for an oversixe bedside table to hold 
medicines, water, tissues, and the like in large 
quantities. 

* The plan should permit placement of the 
bed so that a bedridden person can see out the 
window. 

* it is often desirable to provide a bell or 
buxzer near the bed so that a person can sum¬ 
mon assistance. 

* In close prosimity to the bed there should 
be a convenience outlet which Is hooked up 
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Fig. 5 


with a switch at the door or the entrance to the 
space. Thus a bed lamp could serve as the es¬ 
sential nightlight. Because of the two-way 
switching possible, this arrangement is pref¬ 
erable to the use of a single-switch ceiling or 
wall fixture. 

* There must be a short and direct access 
from the bed to the bathroom. 


BATHROOMS 

Bathrooms for older people should be ample 
in size and planned for safety. Many of the el¬ 
derly need assistance in the bathroom, so the 
room should be large enough to permit one 
person to help another. For a person in a wheel¬ 
chair, the bathroom should be large enough 
that he can maneuver the chair, and the door¬ 
way must be 3 ft wide. 

The location of the bathroom in relation to 
the bedroom, as well as other rooms of the 
house, must be given special consideration. If 
possible, one should be able to get into the 
bathroom without having to go around furni¬ 
ture or through other rooms. 

A minimum area of 35 to 40 sq ft is ac¬ 
ceptable but, because of the possibility that 
crutches or wheelchairs n\ay need to be accom¬ 
modated. 50 to 60 sq ft is often recommended. 

Bathrooms without windows are acceptable 
and have some advantages for the older person. 
Ventilation is easily controlled by a switch. In 
a bathroom with an outside waM and window, 
avoid —if possible - placing the bathtub under 
the window, because it is difficult to open the 
window and to clean and curtain it. But if that 
is the only possible location, then select a 
crank-type window. 

A lavatory installed at a height of 33 in. is 
more comfortable to use than one installed at 
the customary 31-in. height. For a person in a 
wheelchair, however, the 31-In. height is better. 
Lavatories should be well-supported, to hold a 
person's weight. 

The shower and tub faucets should be placed 
so that a person can reach them easily both 
before and after stepping into the tub. Showers 
should have mixing controls, preferably ther¬ 
mostatic, and it would be well to have a testing 
spout where the mixture of hot and cold water 
could be tested for showers and tub baths. De¬ 
sign shower stalls without curbs, using a 
sliding door or other firmly installed and safe 
closure, and a seat, either built-in or removable, 
is desirable for both tub and shower. The tub 
should have a low side and flat, non-slip bot¬ 
tom. 

The toilet should be placed next to the tub (if 
a tub is used) so it can be used as a seat when 
filling the tub or simply for resting, and grab 
bars should be provided at the toilet and tub or 
shower. 

All grab bars and hand holds should be of 
noncorrosive material, % to 1 in. in diameter, 
and mounted to withstand a pull of at least 500 
lb. 

Towel racks and rods should also be strong 
and securely mounted because older people 
sometimes use them as grab bars to steady 
themselves. Glass towel rods should not be 
used. 

Medicine cabinets should be extra large and 
preferably recessed. Projecting accessories 
should be avoided whenever possible. It should 
be possible to unlock the door from the out¬ 
side in an emergency. 


Bathroom Arrangements 

Figures 6 and 7 are suggested arrangements 
for bathrooms with tubs and shower stalls.The 
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Fig. 8 Bathfooint with tubs. 

star indicates where space has been provided 
for a helper. 

KITCHEN 

Because kitchens are potentially as dangerous 
as bathrooms, equal care should be given to 
their layout and design. In locating the kitchen 
in the plan, provide easy access to the outside 
and direct access to the dining space, which 
could be a portion of the living room. In some 
plans, space can be provided in the kitchens 
for dining. In these oases, however, an addi¬ 
tional 20 to 40 sq ft are necessary. Interior loca¬ 
tions are acceptable if mechanical ventilation is 
provided. 

Do not plan extremely compact kitchens for 
older people; they desire and need ample work 
space. If the kitchen is too compact, storage 
space is limited and much of it is either too 
high or too low to be reached comfortably. 
Shelves should be no higher than 68 in. from 
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the floor, and no lower than 12 in. Too little 
counter space leads to crowded work surfaces, 
which in turn can create hazardous working 
conditions. 

Clearance between facing equipment and 
counters should be a minimum of 3 ft for one 
person. To permit two people to work and pass 
each other, the betwcNm-counter clearance 
should be 4W ft. 

Equipment should be electric for greatest 
safety and should be arranged for maximum 
efficiency. Ranges should be provided with 
front rather than back controls. Heating ele¬ 
ments should visibly glow when hot. In placing 
the range, consider allowing extra space for 
ease in making minor repairs and cleaning. A 
wall oven set at waist height is desirable. Al¬ 
though refrigerators need not be larger than a 
6 or 7 cu ft capacity, they should have a large 
freezing compartment and should be self-de¬ 
frosting. Do not place the refrigerator too 
low—as under a counter. In choosing the con¬ 


ventional typo of refrigerator, consider the 
amount of stooping and reaching that will be 
necessary. 

Double sinks or sink-and-tray combinations 
should be provided to facilitate hand laun¬ 
dering. Consideration should be given to the 
provision of complete laundry facilities, partic¬ 
ularly in projects. If full laundry facilities are 
not possible, at least drying racks should be 
provided. 

Storage spaces should be arranged as nearly 
as possible so that the bulk of the regular-use 
items can be stored between 27 and 63 in. from 
the floor. Ideally, stored items should be visi¬ 
ble as well as physically accessible. Storage 
spaces over ranges and refrigerators should 
be avoided. Sliding cabinet doors are preferable 
to swinging doors. 

Provide adequate lighting over all work sur¬ 
faces; provide an exhaust fan to assure ade¬ 
quate ventilation and to carry out cooking 
odors; select floors or floor coverings that will 
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Fig. 8 U-thop«cl kitchen cobin^ft. 


not absorb grease and become slippery; and 
provide a fire eslinguisher for grease and elec* 
trie fires. (See Figs. 8 to 11 .) 

DINING AREAS 

The size of the dining space needed is deter¬ 
mined by the number of people to be served; 
furniture including table, chairs, buffet, cab¬ 
inet. and serving table; and the amount of 
clearance required for passage and serving 

Allow 21 to 24 in. of table space for each 
person. The minimum-size table at which eight 
adults can sit comfortably, three on each side 
and one at each end. is 40 in. by 72 in. The 
minimum size for six adults with two on each 
side and one at each end is 36 in. by 60 in. A 
round table 42 in. in diameter is minimum for 
four people, and 48 in. for six people. 

Regardless of the size or shape of the dining 
table, certain minimum clearances around it 
should be provided. Allow 36 in. between the 
wail or a piece of furniture and the table in 
order to edge past a seated person. Serving 
requires 44 in. from table to wail; 32 in. is 
needed for rising from a chair ot the table. (Sea 
Fig.12.» 
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Fig. 9 Poroliel wall wifh woll oven. 


General Storage 

Ample, lighted closets should be provided for 
clothes, linens, and miscellaneous household 
items. Closets should either have sliding doors 
or be arranged for the use of curtains or 
screens. Provision must also be made for gen¬ 
eral storage of bulky items, such as trunks 
and furniture. 


CONSTRUCTION. EQUIPMENT, ANO 
FURNISHINGS 

In designing housing for the aged, special 
consideration must also be given to the selec¬ 
tion of materials, hardware, and equipment. 



Fig. 10 L-shoped, shewing recommended widths 
and clearances. 


Some criteria that should govern the selection 
of these items are presented below. 

Floors 

All floor surfaces should be nonslip, outside 
as well as inside the basic dwelling unit. In 
this connection, apparent slipperiness is as 
important, because of the psychological dan¬ 
ger, as actual slipperiness. This is particularly 
pertinent to the design of lobbies and other 
public spaces which often have large expanses 
of glossy, although perhaps nonslip, surface. 
Suitable flooring materials include unglazed 
tile, cork, vinyl or vinyl-asbestos tile, un¬ 
waxed wood, and wall-to-wall carpeting. Throw 
rugs or deep-pile rugs are generally unsatis¬ 
factory because of the danger of tripping. Un¬ 
waxed wood floors are particularly satisfactory 
for the wheelchair user. Floors should be 
smooth and level, and particular care should 
be taken with highly jointed materials such 
as ceramic tile or brick or stone. Door thresh¬ 
olds and minor changes in floor level should 
be avoided whenever possible. 


0oor$ and Hardware 

Door openings should be 3 ft wide to permit 
easy passage of wheelchairs, stretchers, and 
persons using crutches. Precautions should 
be taken to see that doors fit properly and do 
not stick, and thresholds should be eliminated. 
Bathroom doors should not have looks; provide 
easy latches instead. Large, easy-to-grasp 
doorknobs or lever-type handles should be 
used. Revolving and double-acting doors and 
automatic door closers are particularly danger¬ 
ous and should be avoided. In projects, outside 
doors should be master-keyed and all devices 
which cannot be operated from the outside 
should be prohibited. It is also desirable to 



Fig. 11 Cabinet heighH. 


provide peepholes or vision panels. Sliding 
doors conserve valuable space in small units 
and eliminate the danger of walking into half¬ 
open doors. 

Windows 

Whenever possible, windows should look out 
on an interesting view. In housing for older 
people, the height of the windows is important, 
particularly in the living room, dining area, and 
bedroom. Sitting end looking out of the win¬ 
dow is a daily activity for many of the elderly. 

The living room windows should be low so 
that a person sitting in a lounge chair can see 
out. The bottom of the window should be no 
higher than 3 ft 2 in. from the floor and can 
be as low as 1 ft. For window walls, it is desir¬ 
able to include a guard rail at a height that will 
not interfere with viewing but that will give a 
feeling of security. To permit viewirtg from a 
standing position, the window should extend to 
a height of 6 ft. 8 in. (See Fig. 13.) 

For dining areas, the eye-level zone is deter¬ 
mined by the sitting height. The sill of the 
window can be 2 ft 6 in. from the floor. For 
the buthroom and kitchen, the eye-level zone is 
set by the standing height. The opening of the 
window should be between 3 ft 6 in. and 6 ft 
8 in. from the floor. (See Figs. 14 end 16.) 

For bedrooms, one window should be low 
enough to permit a person in bed to look out. 
In addition to making the room more pleas¬ 
ant, a low window provides an emergency exit. 
The eye-level zone suggested for the dining 
area could olso apply to bedrooms. Window 
arrangements that produce a uniform distri¬ 
bution of light are preferable to a spotty place¬ 
ment of openings. 

Choose windows that are easily operated. 
Except for over the bathtub and similar loca¬ 
tions, double-hung windows are satisfactory 
But in hard-to-reach places, windows that are 
opened and closed by turning a crank are easier 
to operate. Many windows have been designed 
to reverse so that the exterior side of the glass 
can be turned to be washed from the inside. 
This is an important safety factor for those 
who find it difficult to reach or climb, insect 
screens, weather stripping, and storm sash 
should be provided for ail windows depending 
upon the location and climate. 

A southerly orientation is most desirable, 
but provision should be made for shading 
devices. Roller shades should be avoided 
because of the danger involved in retrieving a 
released shade. Veiretian blinds or draw-type 
draperies are preferable. 


Lighting 

Illumination levels should be approximately 
double those generally used in residential 
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practice. Light sources should olways be 
shielded. Ceiling-mounted fixtures are not 
recommended because of the dangers inherent 
in cleaning the fixtures and changing bulbs. 
As indicated earlier, it is highly desirable to 
plan lighting layouts so that lights can always 
be switched on from a doorway. Wall switches 
should control all light fixtures. Switched 
outlets are particularly important in bedrooms 
or sleeping alcoves so that the elderly person 
need not stumble around in the dark when 
looking for the switch or after turning off the 
light. 

Place a convenience outlet for use of a night- 
light between bed and*bath. A night-light in a 
central location is often useful, as are luminous 
switch plates. Convenience outlets should 
never be located less than 18 in. above the floor 
(30 to 40 in. above the floor is preferable) 

Have the entrance well lighted so that steps 
(if any) can be clearly seen and keyholes can 
be located. 

Heating 

The aged generally require a higher tempera- 
ture level than the standard approximately 
80The heating system should be quick- 
acting and arranged to provide a uniform distri¬ 
bution of heat. N the aged are to be housed in 
structures with younger occupants, considera 
tion should be given to the provision of sepa¬ 
rate temperature controls or supplementary 
heat sources. If steam or hot water systems are 
used, exposed radiators and risers should be 
avoided. Exposed radiators under operable win¬ 
dows are particularly hazardous. Although 
cold floors are to be avoided, radiant panel 
floors seem to be undesirable because they ag¬ 
gravate conditions of impaired blood circula¬ 
tion in the legs. 

Sound Control 

While a certain degree of acoustical privacy is 
necessary in any building, it is perhaps more 
important in housing for the aged than in other 
residential work. There is a strong desire on 
the part of the aged to protect their privacy 
and to be assured of quiet during their rest 
periods and in the event of illness. Elderly oc¬ 
cupants tend to be especially sensitive to the 
noise of children. 

Communications and Alarm Systems 

In any building devoted exclusively to housing 
the aged, an automatic fire alarm system 
should be provided. Because of the difficulties 
many elderly persons experience in bedrooms 
and bathrooms, particularly at night, it is desir¬ 
able to provide some form of signaling device 
whereby they can summon help. Usually the 
device sounds in a neighboring apartment or 
in a resident manager's or superintendent's 


suite. In buildings or projects devoted exclu¬ 
sively to the aged, it may also be desirable to 
provide a conveniently located public telephone 
booth, since many aged cannot afford a private 
telephone. When installed in the dwelling, 
however, locale a telephone conveniently near 
the bed. Several outlets would be most helpful. 

Vertical Circulation 

Whenever possible, accommodations for the 
aged should be on one level and, unless ele¬ 
vators are used, located on the ground floor. 
In the case of low buildings where elevators are 
uneconomical, the aged should not be expected 
to climb more than one flight. For small un¬ 
avoidable changes in level, ramps with flat 
slope not over 5 percent are preferable to 
stairs. Where stairs must be used, the fol¬ 
lowing precautions should be observed: 

1 Risers should not be more than 7 in. 
high. 

2. The proper proportion of run to rise 
should be scrupulously observed. 

3. Fewer than two risers should bea voided. 

4. Winders or curved treads should never 
be used. 

5. Nonslip nosings should be used and 
should be of a contrasting color. 


6 . Continuous handrails should be pro¬ 
vided on both sides of the stairs. 

7. Handrails should be of the proper 
height, of a cross section which is easily 
grasped, and sturdy in appearance as well 
as in fact. 

8 . Stairs should not be less than 3 ft 3 in. 
in clear width. 

9. No doors should open directly onto the 
stairs. 

10. Traffic should not cross the top or 
bottom of the stairs. 

11 . The stairs should be well lighted with 
shielded sources. 

Some special considerations should also be 
observed with respect to elevators: 

1. Self-operated elevators should be 
equipped with automatic doors. 

2. A signaling device should be provided to 
summon assistance. 

3. Continuous handrails should be provided, 
and if the car is sufficiently large, a small 
bench should be considered. 

4. An automatic leveling device is neces¬ 
sary and should be inspected frequently. 

5. If there is a possibility of use by a dis¬ 
abled person in a wheelchair, the control panel 
should be mounted low enough enough to be 
reached from a sitting position. 
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ENTRY/IXIT* 

The en»ry/exit (or front door) is the critical transfer 
point from the least public area of the develop¬ 
ment to the least private area of the dwelling 
unit. If properly designed, it will insure the privacy 
of unit activities and contribute strongly to the 
sense of home, it must be a place, not just a 
door in a wall which opens directly into the living 
area or other such space. (See Figs. 1 and 2.) 

Accetftibility The entry/exit area should be di¬ 
rectly accessible to the following less private 
areas of the unit: 

• Food preparation 

• Living area, with spatial differentiation be¬ 
tween the two functions 

■ Storage/utiiity 

The entry/exit area should be indirectly accessible 
(minor intermediate activity or a circulation path) 
to more private areas of the unit: 

■ Dining 

• Private outdoor (optional) 

■ Personal hygiene 

■ Sleeping/dressing 

The entry/exit area should hove both visual 
and audio contact with visitors outside of the 
entry door; but visitors should not have visual 
contact and only controlled audio contact into 
the entry area of the dwelling unit. This maximizes 
the ability of the resident to keep out unwanted 
visitors ond allows the resident to control the 
space just outside the unit. 

All of the previously mentioned spaces with 
direct physical access to the entry/exit area 
should have visual/audio contact with this areo 
for control and security within the unit. Other 
areas should have audio but not visual contact 
to minimize disruption of privacy. 


Onentotion The orientation of this activity to¬ 
ward view and sunlight is governed by more es¬ 
sential concerns related to building type and the 
functional organization of other activities. 

Furnithobilify The furnishings and equipment 
necessary for this area are*. 

Storage for outer wear, that is, coats, galoshes, 
umbrellas, etc.; a closet at least 3‘>0" by 
should be provided 

A place to sit while putting on outer wear 

Spatiol Chorocteristics The space should have 
sufficient well area to accommodate a mirror; 
there should also be a clear dimension area of 
at least 3' 6" to 4'-0" square for putting on coats 
as well as greeting guests. 

FOOD PREPARATION 

The physical characteristics of the aged hamper 
the normal functions of food preparation, cook¬ 
ing. food and utensil storage, trash disposal, dish 
washing and drying, and eating. If appropriate 
physical design adaptation is not mode to the 
food preparation space and facilities, cooking 
and related activities will become unpleasant, te¬ 
dious. and possibly dangerous. The net effect will 
be the creation of a psychological barrier which 
deters the user from cooking and eating. This 
situation is particularly unacceptable because di¬ 
etary problems can become acute for the aged. 

Accessibility The food preparation area should 
be directly accessible to the main entry/exit of 
the dwelling unit to facilitate carrying of bundles. 
It should also be directly accessible to the dining 
area. If the dining area is outside of the kitchen, 
a small eating surface in the kitchen for breakfast 
or light meals should be provided. This can be 
a small table, counter, or pull-out shelf about 


24 by 24 inches, set at table height and usable 
from a wheelchair. The food preparation oreo 
should be indirectly accessible to, but visually 
screened from the living, sleeping, personal hy¬ 
giene, and private outdoor areas of the dwelling 
unit. Of these, access should be most direct to 
the private outdoor space. In all cases, indirect 
access should be through easily traversed interme¬ 
diate spaces or corridors. 

Visual and audio contact to the entry/exit area 
should be maintained, while audio contact to the 
living, sleeping, and personal hygiene areas 
should be minimized. (See Fig. 3.) 

Orientation Often food preparation areas are 
located at the rear of dwelling units, but, where 
possible, this should be avoided. The kitchen 
should be located on an outside wall with an 
interesting view from a window and it should 
have morning sunlight if possible. 

Fumithability and Equipment The necessary 
equipment for food preporation and related activ¬ 
ities is: 

■ Ventilation, both mechanical and natural, to 
eliminate heat and odors 

■ Sinks and associated work space 

• Cooking unit and oven with associated work 
space 

■ Refrigerator and freezer with associated 
loading and unloading counter space 

■ Storage consisting of wall and base cabinets 
and pantry 

• Dishwasher, optional but should be included 
where possible 

• Dining counter (where formal dining space 
is outside of the kitchen) 

• Clothes wosher and dryer,- location in the 
unit is optional, but the kitchen is a good 
location when this option is exercised 



Fig. 2 The foyer. 



• Paget 92 to 101 from Housing for thn Elderly Devel 
opment Process, Michigan State Housing Development 
Authority, Lansing. Michigon. 1974. 




Fig. 1 Unit enfry/exit. 
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Fig. 3 Kitchen area. 
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An example of a desirable organizafion of 
kitchen activities Is shovirn in Fig. 4. 

An L* or U-shaped kitchen is preferable to the 
puilman or corridor type kitchen. The corridor type 
is inconvenient for the elderly who, with advanc¬ 
ing age and motor/sensory losses, find it difficult 
to repeatedly turn from one counter to another 
os they work. The table and Figs. 5-7 give neces¬ 
sary clearances and dimensions. 

Equipment should be placed so that there is 
sufficient operating room between it and any ad¬ 
jacent corner cabinet. At least 12 inches from 
the edge of the sink and range and 15 inches 
at the side of the refrigerator are recommended. 

A minimum of 42 inches should be provided 
between base cabinets or appliances opposite 
each other. This same minimum clearance applies 
when a wall, storage wall, or work table is oppo¬ 
site a base cabinet. 

Desirable kitchen layouts and work area front¬ 
ages are illustrated in Figs. 5-7. There should 
be no through circulation in the kitchen work area. 


Spoltol ChorocterisHcs To insure that this space 
is enjoyable to work in, it is necessary to provide 
adequate artificial light at all work areas and 
to create a spatial volume of appropriate scale. 
These criteria can be translated ta mean that 
the ceiling height should be no lower than 7'* 
6*. Color should be used carefully and be tied 
to visual identification. It should not create the 
impression of a closed-in, constricting place. 
Where ductless range hoods are used, another 
means of ventilation should be used to carry away 
cooking heat. Where main dining is combined 
with food preparation, there should be cleor spa¬ 
tial distinction between them, perhaps even a 
difference in ceiling height. 


DINING 

There must be a permanent dining place within 
each dwelling unit for the independent elderly. 
Depending on the program, the space may be 


eliminated from units which are part of formal 
congregate care programs. This place may be 
within or outside of the food preparation area. 
Secondary activities will naturally occur within 
this area such as table games, letter writing and 
paper work, and hobbies. (See Figs. 8 and 9.) 

Accessibility Because of the array of activities 
that will be carried out, the dining area should 
have direct accessibility to: 

• Food preparation, to facilitate serving of 
food and cleaning of dishes 

• Living area 

The dining areo may have only indirect (minor 
intervening octivity or circulation path) accessibil¬ 
ity to: 

• Entry/exit 

■ Private outdoor 

These relationships should be subordinated to the 
requirements of relationship to the food prepara 
tion and living areas. There should be no direct 
accessibility between the dining activity and: 

■ Sleeping/dressing 

■ Personal hygiene 

There should be direct visuol/audio accessibility 
between the dining and the food preparation 
areas. Dependent upon unit organization, there 
may be direct visual/audio relationship between 
the dining and living areas; however, in such a 
case there should be no visual connection between 
the food preparation and living areas through 
the dining area. Visual/audio contact between 
the dining area and the very private areas such 
as sleeping/dressing and personal hygiene should 
be minimal or entirely eliminated. 

Orientation Wherever possible, the dining area 
should have views out of the dwelling unit and 
should also have morning sunlight. Where the 
orientation is western, it is important to control 
the harsh effects of the setting sun. Because other 
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Fig. 4 Kitchen octivity pattern—moat preparation ond cleanup. 


Frontages for Work Centers 


Work centers 

One 

bedroom 

Two 

bedrooms 

Sink 

24'* 

24" 

Counter and bose cabinet at eoch side 

18'* 

21 " 

Rorsge 

24" 

24" 

Counter and base cabinet at one side 

IB" 

21 " 

Refrigerator (space) 

30" 

36" 

Counter at iatch side 

15" 

15" 

Mixing 



Bose ond woli cobine t 

30" 

36" 


iv\A^ Cl cimiU 



Fig. 5 Minimum comer distonces. 
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Fig. 6 Minimum frontoges and edge distances- 
one bedroom. 






Fig. 7 Minimum frontoges and edge distonces— 
two bedrooms. 
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funcHonol relotionships must be ochieved (such 
as entry/exit to the living and food preporation 
areos, and the food preparation area to the din¬ 
ing area) these orientation criteria must be subor¬ 
dinate and may rmt be achievable. At the very 







Rg. 8 Minimum deoronce* for dining areas in 
kitchens. 


least, views out should be possible through other 
activity areas. 

Fumishobility Each dining spoce must contain 
sufRcient space to occommodote four people. It 
is desirable if sufficient space is available to ex¬ 
pand this accommodation to six persons for spe¬ 
cial circumstances. Appropriate spoce should be 
provided for the storage of china and lorge dining 
articles. There should be space to accommodate 
the following items of furniture: 

• Dining table with a minimum width of 3'- 
0", and 2'-0" of edge length for each diner 
(tables should be no less than 3'-0^ by 3'- 
0" square, or 3'-6'' in diameter) 

• Dining chairs of T-d** by I'-b* sufficient for 
the number of diners that can be accommo¬ 
dated 

• Buffet or storage unit of I'-A" by 3'-6‘' 

Size of the individual eating space on the table 
should be based on a frontoge of 24 inches and 
an area of approximately 2 square feet. In addi¬ 
tion, table space should be large enough to ac¬ 
commodate serving dishes. 

The following minimum clearances from the 
edge of the table should be provided: 

36'' for chairs plus access thereto 

42" for chairs plus access and passage 

42" for serving from behind choir 

30" for passage only 

48" from table to base cobinet (in kitchen) 

In sizirrg a separate dining room, provision should 
be made for circulation through the room in addi¬ 
tion to space for dining. 

SpoHot Choracteritfics As noted above, the din¬ 
ing octivity spoce may be located separately or 
combined with living or food preparation spaces. 
Because of economic considerations, a seporate 
dining space seems unlikely but, nevertheless, it 
is desirobte that developments offer both arrange¬ 
ments to provide a variety and choice in respond¬ 
ing to the differences between formal or informal 
lifestyles of various tenants. 

The ceiling height of the dining space in a 
dwelling unit may be raised or lowered for spa¬ 
tial effect; it should, however, be no lower than 
7'-6". 


The dining table location should be permanent, 
requiring no rearrangement of furniture at meal¬ 
times, and use of this space should not infringe 
upon other activities. Wall area should be ovail- 
able for hanging pictures and the like. It should 
be possible to see the outdoors from the dining 
table. 

Where cabirrets are used to separate the food 
preparation area from the dining areo, some of 
the cabinets should open from both sides to facili¬ 
tate table setting. 

GENERAL LIVING 

Each dwelling unit shall have an area or areas 
which are organized and fumishable for a wide 
rorsge of activities such as: 

• Conversotion 

• Entertaining 

• Reading 

• Television viewing 

• Radio/record listening 

■ Contemplation 

• Lounging 

In most units, more than one of these activities 
will be provided for in a single space. In larger 
then standard units or in two-bedroom units, how¬ 
ever, it may be desirable to provide more special¬ 
ized spaces. 

Accessibility Direct physical accessibility (no in¬ 
tervening spaces) should be provided to: 

• Entry/exit (planning can be too open,* there¬ 
fore, there should be a definite spatial dis- 
tirsetion between living area and entry/exit) 

■ Private outdoor, for the extension of general 
living activities 

• Dining, where these spaces are combined, 
occessibility should not impair either activity 

Indirect physical accessibility (minor intervening 
activity or circulation path) should exist between: 

• Food preparation 

• Personal hygiene, for visitor use (this accessi¬ 
bility should not impair the privacy of the 
sleeping/dressing areas) 

• Storage/utility 

• Sleeping/dressing 
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Fig. 9 Minimum cleorances for dining areas: (a) an# and of toble ogoinst well; (b) carving from one end and one tide of fable 
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Visual and audio contact with equally active 
areas (entry/exit and private outdoor) should be 
encouraged. Visual and audio contact to the food 
preparation area should be either minimized or 
controllable so that it can be minimized or moxi- 
mized as desired by the resident. The visual/audio 
relationship between the dining and living areas 
will vary with the location of the dining area. 
Visual/audio contact to sleeping/dressing and 
personal hygiene spaces should be minimized. 

OHentoftion Living spaces will be occupied many 
hours of the day and should, therefore, be pro¬ 
vided with interesting views out of the unit. Win¬ 
dows should be located so that a seated person 
can see out. In hrst and second floor units, win¬ 
dows should also be carefully located to avoid 
loss of internal privacy from outside of the unit. 
On upper floors, close views from one unit to 
another should be avoided. 





Fig. 10 Sun orientation. 


Sunlight is important to both physical and men¬ 
tal conditions and, therefore, planning should in¬ 
sure that living spoces will receive some sunlight 
during each sunny day (probably no less thon 
30 percent of the day). Northern orientations 
should be avoided. Reference should be made 
to Fig. 10 for occeptable sun orientations. 

FumishobilHy Furniture that should be accom¬ 
modated in the living area should include the 
following items (sizes are minimums) for one-bed¬ 
room units: 

One couch, 3'-0" x 6'-10" 

Two eosy chairs, 2'-6" x 3'-0" 

One television set, V-A” x 2''8" 

One toble, I'-A" x 2'-6" 

For two-bedroom units one easy chair should be 
added as well as: 

One desk, V-S" x 3'-6" 

One desk chair, r-6" x r-6'' 

Because of the diversity of activities which may 
occur in this spoce or spaces, and because provi¬ 
sion must be made for a wide variety of lifestyles, 
special provision should be mode in the design 
process to allow for many alternate furniture 
types and arrangements. The location of doors, 
windows, and other openings should be carefully 
considered so as not to unnecessarily limit furni¬ 
ture arrangement. A substantial amount of unin¬ 
terrupted wall length is required. It should be 
remembered that many elderly residents will come 
from single-family or larger rental housing and 
many of them con be expected to have much 
more furniture than described above. 

The following specific design criteria shall be 
used: 

■ 60" minimum clearance should be provided 
between facing seoting. 


• 30* minimum clearance is required for use 
of a desk. 

• 60* minimum distance is necessary between 
the television set and seating. The designer 
should make sure that it is possible to locate 
the set opposite the main seating areo. 


People gather during social activities in rather 
small groups and a desirable conversation dis¬ 
tance is rather short; an areo approximately 10 
feet in diameter is workable. 

Figures 11-13 illustrote the desired circulation 
and fumishability requirements. 
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Fig. 11 Minimum cleoroncet, circulofion, ond conversotion oreos for living rooms. 



(>1^ 

tAitiJ p'JiriA.) 






if tft-cwn 



te 


jtl I 




fX^¥3 -tVWwfi 


Fig. 12 living room circulation opproochos. 
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Fig. 13 Living room circulofion opproochot. 


The living area ar areas will mast probably 
have to sustain both intra- and interspoce circula- 
tian. Adequate circulation space which is direct 
and nondisruptive is important because of the 
tendency toward infirmity of movement and loss 
of visual acuity in the elderly. The following crite¬ 
ria pertain: 

e 36*' minimum clearance should be possible for 
main traffic paths. This dimension will also ac¬ 
commodate a wheelchair. 

• 30" minimum clearance should be allowed 
where secondary circulation occurs between fur¬ 
niture. 

Spotioi ChoracterisHct The livir>g area is likely 
ta become the focus of the dwelling unit for many 
residents. The size of the space, however, is often 
not as important as good planning which effec¬ 
tively accommodates the living activity while also 
accounting for circulation, doors, windows, ond 
furniture. This does not mean, however, that a 
small space is desirable,* in fact the living area 
should be of sufficient size as to allow some excess 
in floor areo for such temporary activities as exer¬ 
cises, ironing in front of the television set, etc. 
Provision of floor area beyond the minimum space 
required by the fumishability test will also insure 
the accommodation of a wider range of lifestyles 
and activity patterns. 

The living activities area may be greatly en¬ 
hanced in spatial character by a higher than nor¬ 
mal ceiling if the building type permits. 

As a general rule, it has been found that a 
width of less than 12 feet is difficult to utilize 
effectively. It has also been found that rectangu¬ 
lar rather than square space is easier to furnish 
and to zone for different activities. 

Consideration should be given in dwelling units 
of larger than standard size to subdividing the 
living activities area into two separate areas such 
as a living room and den/sewing room combina¬ 
tion. This can also be accommodated by room 
configurations (such as L-shape) which are easily 
subdivided by furniture arrangement. This ap¬ 
proach is particularly effective where there are 
two residents in a unit who wish to carry on differ¬ 
ent activities simultaneously. 

SLEEPING/DRESSING 

The elderly make greater use of the bedroom 
than any other age group except bobies. An effi¬ 


cient and commodious bedroom is important for 
any household but for older people it is absolutely 
necessary. This is partly because of the need for 
rest periods but also, as people grow older, many 
become more susceptible to illness and are bed¬ 
ridden more frequently thon younger people. 

Accessibility This activity is one of the most pri¬ 
vate in the dwelling unit. In dwelling units contain¬ 
ing two residents it is essential that one resident 
be able to corry on normal living activities (includ¬ 
ing entertaining visitors) without serious loss of 
privacy to the other person in the bedroom. Be¬ 
cause of this basic need, direct physicol accessibil- 



Fig. 14 Sun orientotion. 


ity (only minor intervening spoce) should only exist 
between the sleeping/dressing area and: 

■ Personal hygiene 

■ Personal clothing storage 

The bathroom may also be accessible through 
a hall. 

In some coses provision for personal living ac¬ 
tivities may be located within the bedroom. Direct 
accessibility to private outdoor space may also 
be acceptable under some circumstances. 

Indirect accessibility (through intervening circu¬ 
lation) should exist to: 

■ Food preparation 

• Storage/utility 

No direct accessibility should exist between 
the sleeping/dressirsg area and: 

• Entry/exit, for protection of privacy 

• Living 

■ Dining 

Because of the privacy factor and the desire 
to be able to entertain guests without having 
to make the whole dwelling unit tidy, the sleep¬ 
ing/dressing area should be isolated from most 
visual and audio contact with other areas in the 
dwelling unit. The level of visual/audio contact 
between the bathroom and the sleeping/dressing 
area should be controlloble to insure bedroom 
privocy when a guest uses the bathroom. It is 
desirable that a circulation spoce serve as a buffer 
between the sleeping/dressing area and the rest 
of the dwelling unit. 

Like the living area, this area should have excel¬ 
lent views from its windows. Windows should be 
placed so that a person can easily see out while 
lying in bed. This space requires direct exposure 
to the sun for at least 30 percent of the day. 
Reference should be made to Figs. 14 and 15 
for desired sun orientation. 

Furnishobiilty In addition to the sleeping and 
dressing furKtions, the bedroom should have pro¬ 
visions for such passive living activities as: 

Television viewing 

Reading 

Sewing 

The minimum furniture to be provided for is as 
follows: 

Two twin beds (3'-3'' x 6'-6'') or one double 
bed (4 -9" X 6'6") 

One dresser (I'-d" x 4'-4") 

One choir (V-6" x l'-6") 





Fig. 15 Spoce orientotion. 
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One table (I'-b" x for sewing or other 

work (optiorual) 

Two night stands (T-b*' x V-b") 

One portable television set 

Where both bedrooms of a dwelling unit are pri¬ 
mary (as In unrelated occupancy), the above re¬ 
quirements apply to both. 

Twin beds should be possible even in the bed¬ 
room of a unit programmed for single-person oc¬ 
cupancy. 

A secondary bedroom for single occupancy 
should have circulation space and accommodate 
furniture of the following sizes: 

One twin bed (3'-3" x d'-b") 

One dresser (I'-b* x 3'-6'') 

One chair (V-b" x 

One night stand x V-b") 

The location of doors, windows, and closets 
should be planned to allow for the best placement 
of the bed and other furniture. 

The closet should be placed next to the door 
into the bedroom because the use of available 
wall space is minimized In this way (Fig. 16). 

For reosonable occess to and use of bedroom 
furniture and equipment, the following minimum 
clearances should be observed: 

47" at one side or foot of bed, for dressing 
24* clearance for least used side of double 
bed 

6* clearance from side of bed to side of dresser 
or chest of drawers 

36* clearance in front of dresser, closet, or 
chest of drawers 

30* clearance for major circulation path (door 
to closet, etc.) 

24* clearance between twin beds 
18* clearance between twin bed and wall for 
ease of bed making 

It should not be necessary to move beds in order 
to make them up. Bedrooms should be sufficiently 
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Fig. 16 Octet depths. 


large and so designed as to permit alternate ar¬ 
rangements of furniture if at all possible. There 
should also be space provided for working pri¬ 
vately or resting. (See Figs. 17-19.) 

PERSONAL HYGIENE 

The bathroom is the subject of much public and 
private research. What is set forth here is not 


ideal but rather an attempt to synthesize the most 
current thinking on the subject as it relates to 
the elderly user. In addition, requirements for 
adoption of bathroom facilities for use by permo- 
nently disabled persons are included. These re¬ 
quirements shall apply to at least 10 percent of 
the units in developments of 100 units or more. 
Application to smaller projects will be determined 
individually for eoch case. 




Fig. 18 Typkoi stondord bedroom—with double bod. 



Fig. 19 Largor-than>stondord bedroom—may bo opplicoblo In lorgor-thon-stondord 
unit or in two-bodroom unrolotod occuponcy. 
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In general, bathrooms in developments for the 
elderly should be given great care in design as 
this space can, if paorly conceived, cause both 
serious health hazards and, through its inconve¬ 
nience, great frustration. The general lack af mobil¬ 
ity and slow reoction time of the elderly make 
it mandatory that hygiene spaces be inherently 
safe from sharp edges and slippery floor surfaces 
and that they do not require excessive bending, 
leaning, or twisting to carry out necessary activi¬ 
ties. 
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Accessibility in addition to more frequent than 
normal use during the day, frequent use of the 
bathroom at night is cammon. Therefore, consid¬ 
eration should be given to direct accessibility be¬ 
tween the bedroom and the bathroom. Hopefully, 
this accessibility would not require possage 
through on intervening circulation space. If it 
does, the route shall be direct, unobstructed, and 
of sufficient width for a wheelchair to pass easily. 
Indirect accessibility should also exist between 
the bathroom and the more general living areas 
of the unit for use of the bathroom by guests. 

Visual/audio contact between the bathroom 
and other areas should be minimized. It should 
not be possible to see into the bathroom from 
the living, dining, or food preparation areas. (See 
Fig. 20.) 

OHenlofion Views to the outside and natural 
light are not necessary to bathroom functions. 
Where windows ore used, the following criteria 
pertain: 

The designer should make sure that r>o loss 
of privacy occurs. 

Windows should not be located aver bathtubs. 

Furnishobility and Equipment All personal hy¬ 
giene spaces shall have the following equipment: 

Lavatory basin (preferred in a vanity counter 
top) 

Water closet 

Bath or shower 

Appropriate grab bars 

Storage space and mirror 

Toilet-paper holder 

Towel bors 

It is essential for the successful functioning of 
the bathroom or lavatory that certain minimum 
cleor working areas be provided around fixtures. 
(See Fig. 21.) These requirements are: 



Fig. 21 Minimum deorowc e i pefonol hygiene. 


• Lavatory Basins: 3'-6'' x the sink shall 

be centered on one dimension and at the extreme 
of the other. 

• Water Closet: 2’-6'' x 4' -4"; the water closet 
shall be centered on the 2''6'* dimension and 
located at the extreme of the 4'-4‘* dimension. 

• Tub and/or Shower: 2'-4'* clear dimension 
extending out from access point of fixture and 
at least 2'-8'* along its leng^; the length dimen¬ 
sion shall begin from the central end of the fixture. 

An emergency call system shall be included 
in all developments. An alarm button should be 
placed in the bathroom in a convenient place, 
but not where it can be set off accidentally. 

All bathrooms and lavatories, whether naturally 
ventilated or not, shall have air exhaust fans vent¬ 
ing to the outside and sized according to the 
code for an interior bathroom. 

Spatiol ChorocterlsHct All personal hygiene 
spaces, both bathrooms and lavatories, shall have 
privacy locks which can be easily unlocked from 
the outside in case of emergency. The key type 
of emergency release is not desirable because 
there may not be sufficient time to locote the 
key in an emergency. Outward opening doors 
should be used so that people can get in easily 
to help someone who is lying on the bathroom 
floor, perhaps unconscious or helpless. 

Non-slip, easily maintained Boor surfaces 
which are free from changes in level shall be 
provided. 

The vertical surfaces of bathrooms should be 
free from sharp comers and edges, unnecessary 
projections, and breakable materials. This require¬ 
ment has particular beoring on room layout and 
the location of bathroom accessories, such as 
towel bars, paper holders, etc. 

Many bathroom layouts are possible but two 
are the most common, offering solutions to a wide 
range of concerns. Each has its own odvantoges. 
These layouts (Fig. 22) are described for illustra¬ 
tive purposes below. 

Layout h In the first layout, the toilet is placed 
by the wall with the lavatory next to the bath¬ 
tub. This arrangement allows easy placement 
of the toilet-paper holder ar>d grab bar on the 
wall while, at the same time, the edge of the 
lavatory can be used as a support for getting 
into and out from the bathtub. 

A vertical grab bar mounted on the wall near 
the bathtub in oddition to grab bars on the 
bathtub wall is recommended. An angled grab 
bar should also be provided on the wall by 
the toilet. 

Layout 2: In the second layout the bathtub is 
placed against the wall opposite the lavatory 
and toilet. As in layout 1, separate grab bars 
should be provided for the toilet and tub. In 


this layout the lavatory can be installed in a 
vonity counter top with sides. The vanity ar¬ 
rangement can support a toilet-paper holder 
next to the toilet, a towel rack, and perhaps 
a small grab bar. 


/ 


Fig. 22 lllustrotive hygiene spoce layouts—all 
doers 2'-B‘'. 


PRIVATE OUTDOOR 

Many older people, either by choice or by limita¬ 
tions of their physical conditions, are largely con¬ 
fined to their dwelling units, and access to a pri¬ 
vate outdoor space over which they hove control 
is very desirable. It offers a welcome change of 
atmosphere, a chance to grow Bowers, cook out, 
and enjoy the sun. In the event of fire, a balcony 
can provide refuge and access to fresh air. Provi¬ 
sion for private outdoor activities may take the 
form of balconies or patios. Requirements for pa¬ 
tios are discussed in the Townhouse Development 
Process.*' 

Accessibility The private outdoor space should 
be directly occessible to the main general living 
area of the dwelling unit, if possible this area 
should also be directly accessible to the food 
preparation area,- however, if this is not possible, 
the indirect accessibility between the outdoor 
space and the food preparation area should be 
via a non-circuitous circulation path. Accessibility 
to all other areas should be indirect and placed 
as dictated by the functional organization of the 
dwelling unit, except that there may also be direct 
accessibility to the sleeping.'^dressing area. 

To protect the privocy of each private outdoor 
area on the ground Boor, direct access from it 
to the public outdoor area should be avoided 
by creating an identity for the outdoor private 
oreas. There should be no direct occessibility be¬ 
tween the private outdoor areas of separate 
dwelling units. (See Fig. 23.) 



* Michigan State Housing Development Authority, 
Townhouse Development Process, 1970. 
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Visual accessibility between the private out¬ 
door area and interesting views on and off the 
site should be maximized, while at the same time 
loss of privacy from views outside the outdoor 
area should be minimized. The visual accessibility 
between the general living area of the unit and 
the general outdoor area should not be impaired 
by the design of the private outdoor orea. 

Orientotion The configuration and orientation of 
the outdoor space should be such that sun falls 
on the spoce for at least 30 percent of each 
day during the prime spring, summer, and fall 
months. 

Fumishebility and Spotiol Chorocteristics On- 
grade patios and/or private areas shall be well 
defined. Location and design shall provide spatial 
privacy from other living units and from adjacent 
walks or drives in public space. 

Overhead protection of balconies is very desir¬ 
able but not required. A shelf for plant pots should 
be included for all balconies at a height of 24 
to 30 inches above the floor. 

Access doors to balconies should be fully draft- 
proof and should not be the only source of natural 
ventilation to the room. The door sill should be 
kept as low as possible. Passage doors of the 
swing type are preferable to sliding glass doors 
and shall be required when economically feasible 
to eliminate large sills. 

Balconies or terraces above the twelfth floor 
are generally undesirable and should not be pro¬ 
vided except in special or unique circumstances. 

Where private balconies ore not provided for 
all the dwelling units on a floor, a common bal¬ 
cony shall be provided at a central location. 

Ail balconies, terraces, and patios shall be pro¬ 
vided with artificial lighting which is switched on 
within the dwelling unit. At least one duplex elec¬ 
tric receptacle which is weatherproof shall be pro¬ 
vided in each private outdoor spoce. 

The criteria for minimum privacy require that 
screening walls at the sides of outdoor spoces 
be provided to protect the space from being over¬ 
looked by adjoining dwelling units and their pri¬ 
vate outdoor spaces. The side of the space oppo¬ 
site the building wall may be portially closed and/ 
or defined by planting. 

On-grode private space shall have a least di¬ 
mension of 12 feet and include a paved patio 
of at least 100 square feet. The remaining area 
shall be lawn or planting beds. 

Private on-grade outdoor spaces may become 
a security problem if their design provides the 


potential intruder with a space completely free 
from observance and control. Therefore, com¬ 
pletely enclosed patios shall themselves be secure. 
Partially enclosed patios shall be designed so that 
they can be controlled visually from public areas. 

The poved surface in outdoor spaces shall be 
smooth and free from unexpected changes in 
level. All steps requircrd to provide a transition 
from unit floor level to ground level shall have 
handrails. 

Private outdoor spoces above grade (raised 
terraces and balconies) should be included in the 
integral design at the beginning of the design 
process and not added later as an afterthought. 
Only in this way can the problems traditionally 
associated with balconies be overcome. Balconies 
shall have a least clear dimension of no less then 
5 feet and a total cleor area of no less than 
50 square feet for one-bedroom units and 60 
square feet for two-bedroom units. Because the 
elderly are particulorly concerned about security 
and heights, balconies must not only be safe, 
but they must also feel safe. The use of solid 
balustrades is desirable. Where this is not possi¬ 
ble, a sturdy railing with a large solid top rail 



should be used. In either case care should be 
taken to avoid obscuring views out from the inte¬ 
rior of the dwelling unit. For this purpose a solid 
balustrade to a height of 24 inches with an open 
handrail above is a good solution. Railings or 
balustrades shall have a minimum height above 
the balcony surface of 36 inches and shall extend 
completely along all open sides of the balcony. 
(See Fig. 24.) 

Whenever possible balconies should be re¬ 
cessed behind the main face of the building be¬ 
cause this technique provides a strong sense of 
enclosure, privocy, and security. Where this is 
not possible, and where there are adjoining balco¬ 
nies or the balcony is exposed to broad public 
view, balconies should be provided with screening 
walls or devices at their sides which ochieve pri¬ 
vocy and security. 

FOOD PREPARATION EQUIPMENT 

This section deals with equipment and facilities 
in the food preparation area of the dwelling unit 
in terms of quantities, sizes, ond detailed location. 
The question of the functional organization of 


the food preparation area and its relationship 
to other areas of the dwelling unit is discussed 
earlier. The discussion here is divided into two 
parts. The first deals directly with the minimum 
standards against which all proposed develop¬ 
ments will be measured and to which all must 
comply. The second begins with the minimum 
standards as a base and develops optimum stan¬ 
dards for the various components of the food prep¬ 
aration area where appropriate. These optimum 
standards are not mandatory, and the achieve¬ 
ment of some may not be economically feasible 
within the context of low- and moderate-income 
housing programs; however, developments which 
approach or meet some or all of these standards 
may be given financing priority over those which 
only satisfy the minimum standards. 

Minimum Sfandords 

Refrigerator The refrigerator shall be an upright 
freestanding model with integral freezing com¬ 
partment. The minimum acceptable sizes are 10 
cubic feet for a one-bedroom unit and 12 cubic 
feet for a two-bedroom unit. The freezer comport¬ 
ment shall be located at the top or the side of 
the refrigerator. Refrigerators of the undercounter 
type are unacceptable because of the excessive 
stooping required in their use. 

The refrigerator shall be of the self-defrosting 
type. (This is a designated amenity.) 

The general storoge shelves of the refrigerator 
should pull out on roller guides and should be 
removoble for ease in cleaning. 

Cooking Unit ond Oven The cooking unit and 
oven should be electric; they should be both ap¬ 
proved and listed by the Underwriter Laboratories 
(UL) in their publication, Electric Appliance and 
Utilization Equipment List. Gas cooking devices 
ore not recommended because the elderly often 
have a poor sense of smell and are forgetful, 
thus becoming vulnerable to the hazards of fire 
and explosion. 

Cooking devices shall hove pilot lights to visu¬ 
ally indicate when they are on. A master cutoff 
switch should be provided if possible. The controls 
on cooking devices sholl be easily read by sight; 
touch controls should be located at the front of 
the device to eliminate the necessity of reaching 
over hot cooking surfaces. 

Where an integral cook top and oven unit 
(stove) are used, the oven should be located below 
the cook top. Stoves with ovens that are overhead 
or at eye level are not occeptable because of 
the reoching required. (See Fig. 25.) The door on 
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the oven should be hung on the side and swing 
out if such units ore available. This type of oven 
door is safer and also allows the oven to be 
used by someone sitting in a wheelchair. 

All cook tops must have a hood and exhaust 
fan mounted directly above the cooking surface. 
Ceiling-mounted exhaust fans are unacceptable. 
The cook top shall have four burners and have 
a minimum width of 24 inches. 

Sink The kitchen sink shall be of stainless steel 
and mounted on the counter top. The minimum 
overall dimensions are 24 inches by 21 inches. 
Where counter top area permits, a sink with a 
double compartment equal to the capacity of a 
sink with a single comportment is preferred (Fig. 
26}. 



Cabinets, Shelves, Counters, ond Closets Each 
kitchen or kitchenette shall have: 

1. Accessible storoge spoce for food and cook¬ 
ing and eating utensils 

2. Sufficient spoce for average kitchen acces¬ 
sories 

3. Sufficient storage spoce for those items of 
household equipment normally used and for 
which storage is not provided elsewhere 
such as brooms, mops, soap, etc. 

4. Sufficient work surface area for the prepa¬ 
ration and serving of food and the cleanup 
of cooking and eating utensils 

Kitchen storage should be provided in the form 
of wail and base cabinets as follows: 

Shelving: 40 sq ft 

Drawers: 7 sq ft 

Kitchen storage should be designed to satisfy the 
following requirements (Fig. 27): 

1. Usable storage space in or under stoves, 
or under wail ovens, when provided in the 
form of shelves or drawers that roll out, 
may be included in the minimum shelf area. 

2. Conventional base cabinets over counter 
tops shall not be deeper than 12 inches 
and the highest shelf shall be no more than 
66 inches from the floor. 

3. No cabinet or shelf spoce should be located 
above refrigerators. 

4. The minimum clearance between counter 
tops and wall shelves shall be 24 inches 
at the sink and 15 inches in other locations. 

5. At least 80 percent of all shelving shall be 
enclosed by cabinetry or a pontry. Cabinet 
doors shall have rounded edges. 



No less than 10 square feet of counter top 
work surface shall be provided in kitchens. Coun¬ 
ter tops should be approximotely 24 inches deep 
and no higher then 36 inches above the floor. 
In calculating the length of the counter top, the 
length occupied by sinks and cook tops may not 
be counted. Counter tops should have rounded 
leading edges. Where possible, supplementary 
counter top space shall be provided at tabletop 
height so that a resident can use this space for 
food preparation and for eoting light meals. In 
apartments designed for the handicapped, half 
of the required counter space shall be at work¬ 
table height. 

Storage of household equipment shall be pro¬ 
vided by a broom closet at least 3 square feet 
in floor area. These closets shall have shelves 
for the storage of cleaning materials and they 
shall hove a clear area of sufficient height to 
accommodate an upright vacuum cleaner and 
brooms. 

A separate compartment with a door shall be 
provided in eoch kitchen for a gorboge and trash 
container. 

Gorboge Ditpotol All kitchen sinks shall be 
equipped with garbage disposals that are fully 
insulated for sound. 

Optimum Stondords 

The following modifications can be made to op¬ 
timize kitchen focilities. 

Refrigerator A horizontally shaped refrigerator 
that is hung on the wall and mounted in the ronge 
of 34 to 72 inches greatly improves usability by 
eliminating stooping (Fig. 29). 

Cooking Unit ond Oven A separate cook top 
mounted on the counter and an oven mounted 



Fig. 28 Kitchen arrangement. 



Fig. 29 Wait-hung refrigerotor. 

on the wall greatly increase flexibility of place¬ 
ment and enhance functional organization and 
usability. The cook top should be mounted no 
higher than 34 inches above the floor, while the 
oven should be mounted at waist level (that is, 
the bottom of the oven should be 27 inches obove 
the floor). 

Sinks Sinks should be mounted 34 inches above 
the floor. 

Cobinots, Shalvas, Counters, and Oosets Many 
elderly people tend to develop a stoop and are, 
consequently, shorter than the average adult. As 
noted earlier, they also have trouble bending and 
reaching. Therefore, while maintaining the stor¬ 
age requirement of the minimum standards and 
increasing the work surface area to 12 square 
feet, the following changes in location and con¬ 
figuration should be mode to optimize storage 
and work surface facilities. 

1. Counter tops should be located 34 inches 
above the floor. This counter area should 
be supplemented by some counter area at 
table height to accommodate light dining 
and food preparation from a sitting position 
(4 to 6 square feet). Pull-out counters could 
provide for this need. 

2. Shelves 12 inches or deeper should not be 
mounted higher than 55 inches above the 
floor when the shelf is above a counter, 
or 63 inches above the floor when no 
counter interferes. Shelves of this depth 
should not be located lower than 27 inches 
above the floor. 

3. Approximately 50 percent of the kitchen 
storage space should be provided by pantry 
cupboards or a closet. Shollow pantry 
shelves (less than 12 inches) may be 
mounted as low as 21 irKhes above the 
floor (Fig. 28). 

4. Storage space under counters should be in 
the form of deep drawers on roller guides 
rather than cabinets with shelves. 

5. Sliding cobinet doors will be substituted for 
doors of the swing type in the optimally 
designed kitchen. Where cabinet doors can¬ 
not be avoided on cabinets that are 34 
irKhes or higher above the floor, they should 
be limited to no more than 15 inches in 
width. 

6. All sharp comers and edges will be rounded 
off cabinet doors. 
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7. Woll mounted hanging devices for cooking 
utensils such as pots, pans, large spaons, 
etc., should be provided at convenient loca¬ 
tions. 


PfRSONAL HYGIENE EQUIPMENT 

The following requirements are the minimum 
equipment specifications for elderly develop¬ 
ments; they are also applicable for adoption for 
use by the handicapped. Each requirement is ac¬ 
companied by locatianal and size parameters. 

The Lavatory Basin Each bathroom or lavatory 
shall have a lavatory basin firmly supported to 
withstand pulling or leoning loads of up to 300 
pounds. Vanity cabinets are not recommended 
as they require excessive stooping and leaning 
to be used. Vanity counter tops are desirable. 
Provision for storage should be made in wall-hung 
cabinetry where necessary. 

Basins should be of the cantilever type, either 
wall-mounted on chair hangers or mounted in a 
vanity top. An installation of this kind is more 
easily used by someone in a wheelchair. The most 
desirable mounting height for basins will provide 
a minimum clear dimension below the basin and/ 
or vanity top of 2 feet and 2 inches and place 
the top of the bosin and/or counter 2 feet and 
9 inches above the fkxir. Water taps on basins 
should be low profile with cross shaped or lever 
handles. Round knobs should not be used. (See 
Fig. 30a.) 

The Woter Closet Each bathroom or lavatory 
shall have a water closet with a seat height of 
17 inches (the elderly hove difficulty with seating 
and standing motions). If users in wheelchairs are 
anticipated, the seat height should be 20 inches. 
Where economically feasible, the water closet 
should be of the wall-hung type for convenience 
in floor cleaning. (See Fig. 30b.) The toilet-poper 
holder should be located in front of or directly 




(b) 


Fig. 30 


at the side of the water claset, in a position where 
leaning or twisting is not required to use it. 

Both and Shower The question of whether a 
bathtub or shower is more desirable has been 
debated at length. It has been fairly well estab¬ 
lished that showers are both cleoner and safer 
than bathtubs, and showers seem to better meet 
the goal of extending the span of independent 
living for the elderly. Many elderly persons, how¬ 
ever, enjoy and need the therapeutic benefits of 
a sitz bath. The situation could easily be resolved 
by providing both a shower and a bathtub in 
separate installations; however, this is not eco¬ 
nomically feasible. It seems, therefore, that a com¬ 
promise is required, that is, a specially manufac¬ 
tured tub/shower combination. This compromise 
is the recommended solution, although showers 
will be considered where central bothtubs are 
provided on each occupied floor (one tub for 
twenty dwelling units). 

Bathtubs should have controls that are easily 
operated from outside of the tub without exces¬ 
sive leaning or stretching and shauld include an 
automatic mixing valve with an upper tempera¬ 
ture limit of 120 degrees F. Tubs shall have a 
flat bottom with a non-slip surface. Abrasive 
tapes and heavy, sharp textures should be 
avoided. The sides of the bathtub should not be 
higher than 15 inches and the lengthwise dimen¬ 
sion should not be less than 60 inches. 

Where showers are provided instead of bath¬ 
tubs (that is, where centralized bathtubs are avoil- 
able), they shall be of sufficient size to allow 
the bather to stand or sit outside of the area 
of the spray while soaping his [her] body. The 
shower enclosure should be equipped with a fold¬ 
ing seat as sitting showers prolong independence 
for those who either require assistance in standing 
or who are completely infirm. As mentioned 
above, the shower head should be variable in 
height and preferably of the detachable type with 
a flexible head. The highest shower heod position 
should not exceed 60 inches. 

Shower controls should be eosily reochable 
from outside the shower stoll and should indude 
both an automatic mixing valve limiting the maxi¬ 
mum water temperature at the head to 120 de¬ 
grees F., and a water temperature testing spout 
to be used by the bather before entering the 
shower. The soap dish and grab bar should be 
conveniently located 51 Inches above the fioor 
of the shower. Where technically feasible, the 
raised entrance curb should be eliminated. If glass 


is used in the shower enclosure, it shall be tem¬ 
pered for safety. 

Soap dishes and similar attachments should 
be recessed. Water controls shauld be placed so 
that they are not a hazard either in normal usage 
or when the bather slips. 

Bathtubs shall be equipped with shower heads. 
The shower head should be adjustable in height 
and, preferably, detachable with a flexible heod. 
There should be several wall positions for the 
head to fix it at various heights. Bathtubs shall 
be equipped with a detachable seat which allows 
the bather to shower sitting down. A grab bar 
and soap dish, placed at a high level about 51 
inches from the bottom of the tub will avoid the 
necessity to bend down for soap or to use the 
shower curtain for support when taking a shower. 
Glass enclosures instead of shower curtains are 
not odvisable as they further restrict getting in 
and out of the tub. 

Grob Bors Grab bars are generally overused 
and sometimes bear little relationship to the anat¬ 
omy of the human body. If improperly located, 
they not only fail to serve the user but they can 
also become a hazard if someone should slip. 
Grab bars should be used judiciously and wher¬ 
ever possible located to serve more than one bath¬ 
room position. Bars should be approximately 1 
inch in diameter, be capable of withstanding a 
pulling ar hanging load af 300 pounds, and be 
fixed to structure members rather than to wall 
finishes or materials. There should be at least 
one grab bar at the water closet and another 
in the bathtub or shower, located and in the con¬ 
figuration shown in Fig. 31. 

Sloroge and Mirror The preferred provision for 
storage needs is a large mirror behind the lavatory 
(not a medicine cabinet/mirror combination) and 
a separate storage unit, built into a wall, large 
enough to hold both medicine/toiletries and tow¬ 
els. The storage unit should be located so that 
reaching across counter tops is not required. If 
towel storoge is located externally in a linen 
claset, the bathroom shall have a mirror behind 
the lavatory and a separate medicine cabinet 
which is convenient to the lavatory but placed 
sa that excessive reaching is not required. 

Electric Outlets A convenient duplex outlet shall 
be located adjacent to the mirror ond lavatory 
approximately 6 inches above the height of the 
lavatory and positioned so that reaching across 
the lavatory or counter top is not required. 
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THE NEIGHBORHOOD 

AcceBsibility to community services and 
facilities is the first factor to consider in site 
selection. 

Primary services and facilities are: employ- 
ment opportunities; clinics; vocational reha¬ 
bilitation programs; ineapensive private and 
public recreation (such as movies, parks 
"lively'* with activities for participation and 
view, libraries, etc.); churches; stores includ¬ 
ing drug, grocery and variety; barber and 
beauty shops; inexpensive restaurants; 
schools. 

Another important factor is accessibility to 
public transportation. To the employed im¬ 
paired citixan, as well as to staff and visitors, 
good public transportation may be a necessity. 
To the unemployed, good transportation may 
keep him in touch with the world, participating 
in meaningful and dignified activities. Eco¬ 
nomical public transportation with a nearby 
stop, without intervening hazards, is highly 
desirable. Such transportation may be either 
existing or assured by the time the develop¬ 
ment is first occupied. 

A convenient location is so essential for 
impaired persons that it may outweigh the 
other standards and criteria for evaluating resi¬ 
dential neighborhoods. Neighborhoods close to 
specialized services, such as sheltered work¬ 
shops, should be considered if the neighbor¬ 
hood also possesses the other more generally 
used services and facilities. It is easier and 
less expensive to arrange transportation for a 
particular group of tenants using a single 
facility than to bring the multiple, less spe¬ 
cialized, but equally essential public and private 
facilities and services within reach of all 
tenants. 

Urban renewal areas, which contemplate 
commercial shopping centers and other ad¬ 
juncts to housing needs, may furnish desirable 
sites. 


THE SITE 

The criteria for selecting residential sites in 
general should apply. (These criteria cover 
economy, topography, subsoil conditions, and 
existing utility services. Sites subject to in¬ 
dustrial smoke, traffic hazards, excessive 
noise, or polluted air should be avoided.) 

The site should allow for development so 
that structures can be oriented to give resi¬ 
dents the advantages of local climate. 

Odd or irregularly shaped sites should be 
carefully evaluated based on amount of usable 
land and cost of its maintenance. 

If the community has restrictive ordinances, 
zoning, or other local controls which would 
adversely affect the proposed development in 
a particularly good location and site, waivers 
should be investigated. In applying for such 
waivers, it is important to remember that the 
housing is to be residential, designed for in- 

Housing for tho Physically Impaired, Dopart- 
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dependent living. It is neither an institution 
nor a nursing home. 

An important special consideration is slope 
of the site. For the physically impaired, a 
comparatively flat site is needed. Steeper and 
more rugged sites may be used but with doubt¬ 
ful success. Such sites should be evaluated in 
terms of the costs of any special improvements 
required to serve the limitations and needs 
of the tenants. Examples of such extra costs 
would be those for constructirtg retaining 
walls to create useful flat outdoor sitting and 
resting areas or constructing gently sloping 
pedestrian ramps throughout the site. Extra 
maintenance costs (upkeep of banks, lawn 
areaa, and in some climates snow removal, 
etc.) may result in increased rents. 

It is important to hava outlooks, both natural 
and created, that provide interest or beauty 
and contribute to pleasant living. Many ten¬ 
ants will undoubtedly spend more time at home 
than would a comparable group of nonimpaired 
individuals. Views of such things as wooded 
areas, hills, night-lights, and distant traffic; 
of planes, boats, trains and automobiles are 
desirable, and count as positive factors in 
site selection. 

Consideration should be given to the exist¬ 
ing and proposed approaches to the site (street 
improvement, widening; surface; sidewalka) 
and public utilities. 


ACCESS. RAMPS. PEDESTRIAN WALKS 

Access All building entrances to be used by 
the tenants should be approached by paved 
walks, with nonskid surface, sloped for drain¬ 
age, but not over 1 in 20 (or 5 percent). Steps 
should not he used. 

Landing platforms at all building entrance 
doors should be level, sloped only as required 
for drainage. The platform width should be at 
least 1 ft beyond the door jambs Platforms 
should be at least 3 ft deep if doors swing in, 
and 5 ft deep if doors swing out. but never less 
than 3 ft beyond the edge of the fully open door. 
(See Fig. 1.) 

Ramps Most wheelchair users can negotiate 
a ramp sloped 5 percent or less without assis¬ 
tance. Steeper ramps limit independent chair 
use and should never be used. They are hazard¬ 
ous not only to wheelchair users but also to 
persons with artificial limbs and to the elderly. 
Ramp surfaces should be fireproof and non¬ 
slip. (See Fig. 2.) 

If the vertical height requires two ramps to 
achieve the properly graded slope, the ramps 
should be no longer than 20 ft, separated by a 


level platform at least 5 ft-6 in. long, to pro¬ 
vide ample rest apace. Such two-run ramps may 
be in a straight line; however, a more desirable 
and safer arrangement would be a 90 or 180‘^ 
turn at the platform. 

When more than two ramp lengths are re¬ 
quired, the descent should be broken by turns 
to be negotiated on level platforms. 

The recommended width for a one-way ramp 
is 3 ft between handrails. At least 6 ft should 
be provided for two-way circulation. 

Handrails and anchors should support 250 
lb for 5 min; they should extend at least 12 in. 
(24 in. is preferable) beyond the beginning and 
end of the ramp to assist persons with poor 
vision, and they ahouid be returned to a wall 
or an upright post for safety. 

Handrails installed specifically for children 
should be at a height of 24 in. Local codes 
or special safety objectives might necessitate 
the installation of additional, higher rails. 



Psdestrian Walks Pedestrian walks at street 
curbs should be ramped. The ramp ahouid 
not protrude onto the street but be indented 
into the curb; it should have a nonslip surface 
colored orange, or curb jambs should be col¬ 
ored to assist those with poor vision. Greater 
slopes than 2 in 12 could hinder wheelchair 
use. 


PARKING 

The parking areas should be moderate sized 
and conveniently located to provide easy and 
safe access to entrances. (See Fig. 3.) 

There should be no steps or curbs from the 
parking area to the dwelling buildings or to 
community space. Space should be planned to 
eliminate pedestrian circulation behind parked 
vehiclea—a particularly hazardous area for the 
individual with limited mobility. 

A desirable plan for multiple parking space 
would extend the parking surface into the 
sidewalk, eliminating the need for curbs. 
Surface drainage would place the sidewalk 
at the high point and the center of the parking 
driveway at the low point. 

A pipe rail is necessary between the side¬ 
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walk and parkad cars to protact paopla. par* 
tioularly those with poor eyesight, from ao* 
cidents caused by colliding with car bumpers. 

For wheelchair users, the minimum width of 
parking bays is 11 ft (12 ft is desirable). Other 
orthopedic equipment users will require at 
least a 9 ft width. The wider bays should be 
nearest the building entrances. For these teiv 
ants, covered parking is desirable. 

Parking bays for the nonimpaired may have 
a minimum width of 8 ft-6 in. under unusual, 
restricted circumstances. However, the general 
rule should be 9 ft. Parking areas should not 
bo permitted to obstruct or dominate views 
from indoor recreation areas or dwellings 

OUTDOOR AREAS. LIGHTING. AND PLANTING 

Outdoor facilities and areas (walks, ramps, 
drives, parking and recreational areas, etc.) 
should be sloped for drainage and be properly 
illuminated for safe circulation. Lights should 
be placed and angled to permit good percep* 
tion from inside the building. 

Existing trees, streams, or rock outcropping 
of the site should be retained where possible 
in order to preserve natural beauty. Planting 
(a few large specimens skillfully located), with 
emphasis on recreational and sitting areas, 
contributes to enjoyment and creates a more 
pleasant environment. Planting around parking 
area will enhance the site. 

The surfaces of concentrated use areas 
should be paved for maximum safety, use, and 
interest. For large paved areas, several mate* 
rials of varied color, design, and texture are 
recommended to provide a pleasant visual dl* 
varsity. Nonslip surfaces are desirable ~ rough 
surfaces generally present in fieldstone are 
not recommended 

Rest or sitting areas should be protected 
from winter winds and excessive summer sun. 
Some of them should provide a view of the 
street or of other places where there is ani* 
mated activity. The best way to provide shade 
is to use large trees or small, attractive shel* 
lera, or both. 

Flowering trees and shrubbery can enhance 
pleasantness and potential enjoyment of the 
setting. 

One*story dwelling buildings and other 
structures, where appropriate, should have 
outdoor flower planting areas for the tenants, 
preferably at or near entrance door. 

Every effort should be made to have a shel* 
tered bus stop located at the development. A 
mail depository box at the same location would 
be desirable. 


Amenities such as a water fountain or a 
reflecting pool can be included if funds are 
available. Also, it may be possible to encourage 
donations of sculpture and other works of art 
from civio*minded local groups interested in 
making this housing a visual asset to the real* 
dents and the entire community 

Future ease of grounds’ maintenance should 
be kept in mind during the planning and design 
stage. However, achieving the beat possible 
living environment is the primary objective. 

0WELUN6 STRUCTURES 
Entrancas 

Entrance doors to multifamily structures, com* 
munity centers, and other public*use space 
should provide a clear minimum width passage 
of 3 ft. Entrance doors to individual dwellings 
should provide a clear minimum width passage 
of 2 ft>*10 in. Thresholds that project above the 
floor should be avoided when possible. If a pro¬ 
jection is unavoidable, it should be no higher 
than in., featheredged to the floor, and 5 to 
6 in. Wide- 

Hinged entrance doors to dwellings are the 
most economical and safest Revolving doors 
should never be installed; they must be col¬ 
lapsed for wheelchair users and are particularly 
hazardous for users of other orthopedic equip* 
menf. For entrance doors to a multifamily 
building, it is best to have automatic door 
openers, with floor mat activation, flush with 
floor. Such mechanisms should fully open the 
door without restricting the clear 3*ft minimum 
passage. If the opening mechanism fails to 
function, the door operation should automati* 
cally revert to manual operation. Maintenance 


of the automatic door opener can usually be 
reduced by flanking the automatic doors with 
hinged doors for use of the physically unim* 
paired. Safety glass vision panels are recom¬ 
mended for solid panel building entrance 
doors. (See Fig. 4.) 

For those who have poor vision or are blind, 
the floor directly inside or outside the entrance 
doors to multifamily buildings should either 
be slightly ramped or have a finish of a dif¬ 
ferent color, distinguishable from the sur¬ 
rounding floor and of a different texture that 
will provide more grip for shoe soles, thus 
suggesting caution. Recessed floor mats meet 
these requirements. 

Exterior doors should be covered by a can¬ 
opy or hood of ample width. A porte-cochere 
may be feasible. A canopy or roofed-over ser¬ 
vice entrance also should be provided for am¬ 
bulances if the development is for elderly and 
impaired persons Other entrances may be 
made from parking areas and grounds If a 
clinic is included, a separate entrance should 
be provided so that persons outside the project 
who come to the clinic will not use the main 
entrance lobby 

The operating hardware of entrance doors 
should be 2 ft-10 in. to 3 ft above the floor. Door 
checks or closers should be the adjustable ten¬ 
sion type, set for minimum pull to assist per¬ 
sons using wheelchairs and other orthopedic 
devices. Pull handles, push bars, and panic 
hardware bars with curved ends are best be¬ 
cause they contain no hooks or sharp angles to 
catch clothing. A lever handle which curves 
close to the door surface is a most suitable 
operator for latch or lock. Kickplates 12 in. 
high help to reduce door maintenance by pre¬ 
venting abrasions caused by footrests and 
axle hubs on wheelchairs, etc. In multifamily 
buildings, entrance doors normally used by 
tenants should be provided with key locks 
which could be set to operate as latches (no 
keys needed) for daytime use and as key locks 
at night. A tenant’s key would operate these 
locks and his apartment door lock. Master 
keys should be provided for management use. 

Public Corridors, Galleries 

In mild climates, galleries might be appropri¬ 
ate and desirable for cross ventilation, tenant 
circulation, relaxation, visiting, etc. Galleries 
should be at least 7 ft wide to allow enough 
room both (or tenant sitting space and two-way 
traffic of persona using crutches or wheel¬ 
chairs. Handrails of a bright color or material in 
bold contrast to the walls should be provided 
on corridor walls. Such handrails are especially 
helpful to people with poor vision and to blind 
persons. 

To avoid hazards, doors should not swing 
into public corridors. Doors to public corridors 
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Fig. B Interior tUiif. 


should be identified by raised, brightly colored 
letters to aid the blind and those with poor 
vision. An important safety precaution is idem 
tifioation of doors not intended for normal use 
which would expose blind persons to danger if 
used. Such doors, when key locked, may pro¬ 
vide sufficient protection. 

No columns, radiators, drinking fountains, 
telephone booths, pipes, or other projections 
should protrude into public corridors. 

Public Stairs or Fire Towers 

There should be no stairs or steps in the 
structure except those contained within fire 
towers for emergency use. Even such stairs 
should be especially planned. Single-run 
stairs between floors are not desirable; at 
least one landing should be used, two in floor- 
to-fioor height over 9 ft. Straight runs between 
floors are not advisable; runs with 90 or 180^ 
turns at landings are recommended The most 
desirable stair would have a 6- to 6Ji^in. riser 
and an 11-in. minimum tread. The 11-in. tread 
places the ball of the descender’s foot inside 
the stair nosing. A safety nosing should be 
used which does not project beyond the riser 
and which is distinct in color from the rest of 
the tread, preferably lighter. Risers should 
slope forwerd between 1 and 1 % in. to permit 
the ascender's heel to rest safely on the tread. 
(See Fig. 5.) 

Stair wail handrails should continue around 
the platform to help anyone using the stair who 
is blind or has poor vision. The rails should 
carry a 6-lin*in. marking for hand feel 2 ft before 
the first down riser et both floor and landing 
levels. Steel pipes cen be marked by deforming, 
or by a continuous raised welding, ground 
smooth, or by a smooth welded strip. Wooden 
rails can be shaved, notched, or marked with 
domed-end wood dowels. 

Open or grating-type fire escapes are not 
recommended. 


Elevators 

It should not be necessary to go through the 
lobby to reach an ambulance. If there is no 



lower-level entrance, the approach should be 
through a rear or aide door in the elevator, 
thence to the seryice entrance to the ambu¬ 
lance. 

Self-service elevators should level automati¬ 
cally at landings and have automatic sliding 
cab and hoistway doors with delayed closing, 
plus two push buttons both overriding the de¬ 
lay timing, one holding doors open, the other 
to close the doors. An emergency sound alarm 
system and a cab telephone for emergency use 
should be installed in each elevator. Cab hand¬ 
rails are required. Cab control panel should be 
set at a height convenient to persons in wheel¬ 
chairs. the lowest buttons 3 ft above the floor. 
The panel location should be on the side cab 
wall 1 ft back from the front, otherwise a wheel¬ 
chair will block most of the cab entry. 

Back-lighted buttons with raised figures 
should be used to assist those with poor vision 
and the blind. These people will need some 
sounding device which would identify the next 
floor stop. 

Since stairways are of no use to some, con¬ 
sideration should be given to emergency power 
to operate at least one elevator. 

Incinerator Chutes 

Incinerator chute hopper doors should be 
lower than normal. A 2-ft maximum height from 
floor to hinge is recommended. 

Large hopper doors are desirable for con¬ 
venience and maintenance. For the convenience 
of persons in wheelchairs, hopper doors should 
be installed in open corridor or alcove, a loca¬ 
tion found satisfactory for the elderly. Where 
codes prohibit this, a waiver should be re¬ 
quested. Anterooms ere most inconvenient for 
many impaired persons—self-closing doors 
add complications for users of orthopedic 
equipment and wheelchairs. (See Fig. 6.) 

Laundry Facilities 

Laundry facilities should be either in one cen¬ 
tral area or grouped in several areas. Conces¬ 
sionaires who furnish and maintain coin- 
operated washing and drying machines 
generally favor, for their convenience, central 
laundry facilities. Conveniently located group 
laundries are usually preferred by the impaired 
and elderly tenants and are recommended. 

One automatic washing machine and batch 
dryer should be installed for each 20 one- and 
two-person families (one for 17 other families) 
or fraction thereof. In large central laundries, 
it is possible to use cabinet-type dryers which 
can handle more than one batch — useful in proj¬ 
ects which include large families. In multifam- 
ily buildings, group laundries may be located 
on each floor or on some floors and not others, 
whichever is required to meet the demand. In 
cottage-type developments, leundry facilities 


should be located on the basis of walking dis¬ 
tance, climate, and convenience. 

Laundry rooms must accommodate the nec¬ 
essary equipment: work table, ironing board 
which is adjustable for standing or sitting, 
hanging rack, table and chairs for rest and 
sociability. 


Tenant General Storage 

Central storage is not recommended for dwell¬ 
ings with one- and two-person occupancy — 
the generel storage provided within the dwell¬ 
ings will suffice. 

Mailboxes 

In cottage-type developments, where mail is 
delivered to the individual dwelling unit, a 
mail receptacle must be provided. The best 
type is the mail slot with a receiving box inside, 
the top of which is 2 ft-10 in. to 3 ft above the 
floor. Impaired persons should not be expected 
to pick up mail from the floor. A mailbox 
mounted outside is not desirable. Mail slots 
should not be located in entrance doors where 
locked screen doors may make them inacces¬ 
sible to the mailman or the inside box would 
interfere with door opening at least 90°. 

Mailboxes in a multistory structure are usu¬ 
ally installed In rows stacked above each other. 
Sometimes, beceuse of limited well space, the 
top rows are beyond the reach of wheelchair 
users: for them the looks to their boxes should 
not exceed 4 ft-3 in. above the floor. The local 
post office should be consulted when planning 
this feature. 

Separate mailboxes for community space 
staff workers are desirable, especially when 
the management office, where they would 
otherwise receive their business mail, is lo¬ 
cated at some distance from the community 
space. 


DWELLING UNITS 
General 

The major problems in designing most "rental 
housing" for the physically impaired are how to 
provide maximum livability and safety for per¬ 
sons with impairments that vary in nature and 
degree. These problems ere somewhat miti¬ 
gated when the housing is to be designed to 
aid a specific type of impaired individual, such 
as the blind or the cardiac. The recommenda¬ 
tions that follow, however, are based on the 
fact that the units will be occupied by people 
who have varying types of impairment, such 
as those with little or no vision who may or may 
not use a guide dog; those using wheelchairs 
or crutches; and those whose physical con¬ 
dition requires the conservation of energy 
though they use no orthopedic devices. 

For room divisions of the dwelling plan, 
either fixed or movable partitions are suitable. 
Divisions may be achieved by movable wood 
closets that do not reach the ceiling or by fixed 
or movable baffle walls, which are particularly 
suitable in warm climates. A desirable feeling 
of larger apace is created when the ceilings of 
adjoining rooms visibly flow from one to an¬ 
other. 

All bathrooms should be enclosed by floor- 
to-oeiling partitions. 

Kitchens may be baffled or shielded. When 
the open plan is used, the kitchen should be 
fan-ventilated. View of kitchen equipment from 
the living room and entrance to the dwelling 
through the kitchen should be avoided. 

Each unit should have sufficient spece to 
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Fig. 7 Av«rag« d»aronc«i. Source: “An llluttrafed Hondbook of the Hondicappod Section of the North Coroflno 
State Building Code,** Raleigh, 1977. 
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* "Handbook for Oesigni SpeciaHy Adapted Hous¬ 
ing,** VA Pomphlet 26-13, Veterans Administration, 
Washington, D.C., 1978. 
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assure suitable living, sleeping, cooking, and 
dining accommodations plus adequate storage 
and sanitary facilities. The space should be 
planned to permit placement of furniture and 
essential equipment for circulation by wheel¬ 
chair users and those on crutches. (See Figs. 
7-10.) 

Living Room 

In general, dwelling entrance should be by 
way of the living room. Entrance through the 
kitchen is not desirable. For families without 
children, a combined living-dining room ar¬ 
rangement is preferable to a kitchen-dining 
room combination. A wheelchair requires at 
least 2 ft-6 in. seating space at the dining table. 
Dining by a window, the stool of which is 
no higher than the dining table, is pleasant, 
and particularly desirable for the elderly or 
impaired persons. 

Food service from the kitchen to the living¬ 
dining area should be direct, without turning 
corners, and the distance should be as short as 
possible. A partition between the living room 
and kitchen should be provided. A baffle wall, 
with posts attached to floor and ceiling, the 
material between the posts not reaching either 
the floor or ceiling, makes a quite suitable 
partition and creates a sense of space. Pre¬ 
fabricated wood closets resting on the floor 
and not quite reaching the ceiling also make 
suitable living room-bedroom partitions in 
dwellings for one and perhaps two persons. 
In these small dwellings, the resulting open 
plan makes the space look larger than it is. 

Kitchen 

The kitchen for the physically impaired 
requires more considered attention than any 
other room. Unlike the living room, such a 
kitchen may require more space than one for 
the nonimpaired. 

A 5-ft minimum width should be provided 
for wheelchair turns between counters on op¬ 
posite walls or between counter and opposite 
wall. 

Counter tops should be set 2 ft-10 in. above 
the floor, a workable height from both wheel¬ 
chair and standing positions. 

Base cabinets should have a recessed toe 
space 6 in. deep and 8% in. high to allow the 
wheelchair homemaker to get close to the 
counter and to permit maneuverability. A 
minimum open space 2 ft-4 in. wide should be 
provided under the sink. Base cabinet storage 
space involving hinged doors and fixed or 
adjustable shelves should not be used, because 
many impaired persons cannot bond down 
enough to use them. Base cabinet storage is 
most usable when drawers of various depth are 
provided and revolving units are installed at 
the reentrant corners. Pull-out vertical units 
at one or both sides of the work center also 
are desirable (See Fig. 11.) 

The kitchen sink should be 4 in. deep, single 
compartment for one- or two-person dwelling 
and single or double compartment for larger 
dwellings. The drain should be at the rear of 
the sink to provide maximum clearance for 
knees and clearance under the sink for stand¬ 
ard wheelchair arms, 29 in. above floor. At 
this height, the wheelchair homemaker can 
reach the inside bottom of the sink without 
undue stress. This height is also suitable for 
the stand-up user without unnecessary bend¬ 
ing. (See Fig. 12.) 

When a stainless steel sink is used, under¬ 
coating should be applied to prevent conden¬ 
sation, which also acta as insulation. A single- 
lever-handle water-control mixing faucet 
should be provided. This type is the easiest to 


operate for those with hand infirmities. The 
swing spout should have a built-in aerator to 
prevent splash, especially in a shallow sink. 
The sink waste line should have a close-fitting 
elbow leading to the trap installed near, and 
parallel to, the back wall. 



Fig. 12 Sink with knee tpocs. Sourc^i “Hondbook 
for Design: Specially Adopted Hovsing." VA Pamphlet 
26-13, Veterons Administration, Woshington, D.C., 
1978. 


Sustained contact with the underside of a 
sink or trap filled with hot water could burn 
persons in a sitting position who lack leg or 
knee sensation. An insulating board under the 
sink is not a solution, because the hot water at 
the faucet and in the sink may be between 130 
to 140'''F, which is a haxard to a person lack¬ 
ing hand sensation. A much safer way is to 
control all delivered hot water at a maximum 
of 120 T. Recent testa showed that with 120°F 
water at the faucet, the water in the under¬ 
coated stainless steel sink was 112'^F and a 
safe 95 to 100°F on the sink's undercoaling. 
The maximum hot-water temperature control 
should be under management supervision only, 
which may be the control recommended in the 
bathroom. 

One arrangement for the work center would 
have a kneehole opening, 2 ft wide minimum 
(2 ft-4 in. is desirable), flanked with vertical 
pull-out units about 12 in. wide. The vertical 
units should extend from under the counter to 


toe space, with content accessible from the 
kneehole side when the units are pulled out. 
One flanker unit could be used for hanging 
utensils from a peg board. (See Figs. 13-21.) 

The other, if installed, could be used for 
supplies and should have adjustable shelves. 
Space for the storage of additional supplies 
should be provided on the counter or in wall 
cabinets directly in front of the work center. 

Another work center arrangement would be 
the right-hand pedestal 16 to 18 in. wide 
with drawers, no left pedestal; it is desirable 
to increase the open space to 28 or 30 in. The 
storage cabinet above the counter may consist 
of open adjustable shelves. 

A lapboard pull-out shelf beneath the 
counter at the work center should be installed 
to provide a working surface for mixing and 
cutting operations. This shelf should be adjust¬ 
able in height at 2-in. intervals from about 2 ft- 
2 in. above the floor to the under-counter posi- 
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Fig. 14 KHch«n orrong«m*nft.* 


* Figure* 14-20 from "Hondbooit for Design: Spe 
dolly Adopted Housing/* VA Pamphlet 26-13« Veterans 
Administration, Washington, D.C. 1978. 



Fig. 16 Knee>recess woHc oreo. Fig. 18 Disposal sink. Fig. 20 Armrest cleorance. 
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Fig. 21 Work confor toction. Roar track tot Vk in. 
lower will couto thelf to tlope. Recommended. 


tion. The hardwood shelf should be cored to 
brace firmly an 8*in. diameter mixing bowl. (See 
Fig . 22.1 

Under*counter or wall'Slorage space should 
be provided, if possible, for a small (perhaps 
18* by 24'in.) tenant-owned wheel table. Such 
tables are useful for moving several items al 
one time from the refrigerator to the work 
center, to the dining table, etc. 



for on 8>in.-diamotor stainless steel mixing bowl 
which should fit snugly when the top rim is about 
1 in. above the shelf. 

Wall storage cabinets when mounted 12 in. 
above the counter provide the maximum con¬ 
venient storage, accessible from a sitting posi¬ 
tion. The average height (S H-AY, in.) female’s 
reach from floor to wrist is 6 ft standing; 
4 ft-10 in. sitting in wheelchair, side reach; 
4 ft>7 in. sitting in wheelchair under kitchen 
counter to front of wall cabinet. Standard wall 
cabinets, 14 in. deep and 30 to 34 in. high with 
three adjustable shelves, are recommended. 
The upper shelf of such cabinets is reachable 
by taller, nonimpaired family members. Cabinet 
doors should bo equipped with 3- to 4-in. 
drawer-type pulls of simple design and mag¬ 
netic or nylon roller latches, which are the 
easiest type to operate. At the work counter, 
3-in. adjustable shelves should be installed 
inside of the cabinet doors to provide con¬ 
venient storage for numerous small items. 


A S'A-in.-wide open shelf placed 7 in. below 
the wall cabinets may be desirable at some 
location. 

Csbinmts should nover be instmlted above 
counter-top burners or ovens Such placement 
creates a fire hazard to the person reaching for 
stored articles because his clothing might ig¬ 
nite or he might accidentally drop the articles 
into boiling wafer or hot grease. 

A 14-in.-deep, 18- to 24-in.-wide cabinet, 
resting on the floor and extending to the same 
height as the top wall cabinets is also very 
useful as storage space for the wheelchair user 
and others. A standard 14-in.-deep cabinet with 
adjustable 9/,-in. shelves and shallow inside- 
of-door adjustable shelves places within reach 
from a standing or sitting position many 
cooking utensils, dishes, and packaged food 
supplies. The door hinges for such a cabinet 
should be the continuous piano type. The cab¬ 
inet bottom can be used for storing serving 
trays, cookie sheets, muffin pans, etc., when 
the usual dividers are installed slanting either 
horizontally or vertically, thus increasing the 
cabinet's depth and usefulness. 

The standard range, with oven below and 
bottom-hinged door, is unsatisfactory and haz¬ 
ardous for the physically impaired person. 
Counter-top burners should be provided, pref¬ 
erably with front-of-counter controls. Con¬ 
trols mounted back of the burners are not 
recommended because of the hazardous reach 
involved, and controls mounted on the counter 
to the side of the burners may interfere with 
the transfer of pots from burners to counter. 
Easy-to-read large control dials, with safety 
feature to prevent accidental turn-on of 
burners, should be provided. To assist the 
blind and those with poor vision, the control 
dials, in addition to visual markings, should 
be marked, shaped, or provided with click 
stops so that the fingers can feel such marks, 
shapes, or clicks representing the various heat 
intensities at the burner. Pushbutton control 
with indicator light for electrical burners is 
satisfactory. Burners should not be located 
below or near a window or near a door A sep¬ 


arate oven, with a left or right side-hinged 
door depending on counter-top apace and front 
controls, should be installed so that the height 
of the pull-out oven shelf at the lowest position 
is at counter-top level. This permits transfer 
of hot pans from oven to counter conveniently 
and safely. Ovens with glide-up doors are also 
satisfactory. 

Electrical top burners are considered by 
soma as safer than gas burners because the gas 
flame can more easily ignite loose, flimsy gar¬ 
ments. Electrical top burners and ovens are 
generally recommended. 

The recommended typo of refrigerator- 
freezer is the standard two-compartment, two- 
door model with freezer compartment on top 
and self-defrosting for the food compartment 
only. Pull-out shelves in the food compartment 
are desirable. Frequent defrosting of the food 
compartment is a difficult operation for many 
impaired persons. 

The refrigerator location in the kitchen 
should never be adjocent to heat-producing 
equipment such as the oven, top burner, or 
water heater. 

As to garbage grinders, the continuous-feed 
type of grinder is more convenient to use and 
costs less to maintain than the batch type and 
is recommended. 

Dishwashers are admittedly desirable, espe¬ 
cially those with an electric heat booster. 

Whenever possible, natural light and ventila¬ 
tion in kitchens should be provided through 
windows. Artificial light should be distributed 
to illuminate all dining and cooking areas 
effectively. Any required mechanical ventila¬ 
tion should be adequate for removing cooking 
fumes ond odors as well as for summer com¬ 
fort. 

Bedroom 

All bedrooms should be partition-enclosed. 
In one- and perhaps two-person dwellings, 
one wall may be movable wood closets, a 
baffle wall, or a sliding or folding partition. 
Sleeping-living room combinations are not 
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recommended, nor are room layouts which 
require the bed to be in a corner or the side 
of the bed to be against a woil. 

For two or more persons, at least one bed* 
room should be planned for twin beds. Bed¬ 
rooms intended for the impaired will require 
more floor area than other bedrooms in order 
to provide for wheelchair circulation. At least 
3 ft (preferably 3 ft-<4 in.) must be provided for 
a wheelchair along one side of one bed and in 
front of clothes closets and furniture. 


Bathroom 

The bathroom presents more hacards than 
any other room; therefore, planning for safety 
is of utmost importance. A bathroom must 
be larger than standard to permit wheelchair 
use. The minimal floor area of a carefully 
planned bathroom is 40 to 45 sq ft. A bath¬ 
room that permits a wheelchair to enter but 
not to turn around is not desirable. For maneu¬ 
verability. an area 45 to 55 sq ft. is recom¬ 
mended; however, careful planning is more 
important than increased floor area. (See Fig. 
23.) 

Grab bars capable of supporting 250 lb 
should be provided at the water closet, shower, 
and elsewhere in the bathroom. Grab bars 
should be devoid of sharp corners, with ends 
returning to the walls. Towel bars should be of 
grab bar quality and strength for safety because 
they may accidentally be used as grab bars. 

Bathtub or shower? We are not considering 
a hospital, or a nursing home, but a dwelling 
for independent living and self care. The oc¬ 
cupants may be physically impaired, single or 
married, young or elderly. The question there¬ 
fore is: what will provide a bathing facility 
which can be used by the most people, over 
the longest period of time, with the least 
hazard? The answer is a specially designed 
shower with these features: 

* No curb or step, for ease of access, 
including wheelchair. 

* Internal dimensions of at least 3 ft-4 in. 
by 4 ft-6 in. 

* Unglazed tile floor —the same for the bath¬ 
room floor —which drains into shower. 

• 4-ft-6-in.-wide opening with sliding non- 
breakable doors (not hazardous curtains). 

* 120°F maximum temperature delivered 
hot water under management control; this 
control would also supply the lavatory and 
kitchen sink —tenant control for lower tem¬ 
peratures. 

* Single lever mixing handle set 3 ft-6 in. 
above floor, located inside shower comport¬ 
ment, but reachable from outside shower. 

* Possibly a flexible metal-covered extension 
spray head with or without holders at different 
levels, recommended to be detached for use as 
hand spray. 

• A recessed soap dish — convenient from 
sitting or standing position. 

* Grab bars. 

The lavatory should be set 2 ft-10 in. above 
the floor; 

• The maximum depth, 4 in. 

• Single-lever water control-aerator spout. 

• 120' F maximum-temperature hot water 
under management control — see shower con¬ 
trol. 

• Drain opening at the rear of the bowl. 

• A close elbow drain, run to the trap, set 
near and parallel to the wall —so ns not to 
interfere with knee room. 

A square lavatory can be installed in a 
counter top with the faucet at the rear (normal 
position) or the lavatory can be turned so that 
the faucet is either to the right or left side. A 
side arrangement facilitates use by a tenant 



Fig. 24 Sothroom-thowar elevaHon. A grob bor obove the toilet ostittt person moking o frontal opprooch. 
Shower regulotor with temperature control It recommended. 



Fig. 25 ftothroom elevotion. The ttondord sanitary toilet choir with soot It in. above floor is on old 
to impoired persons who hove difllcuity using the normal toilet. 
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Fig. 31 Combination bolhtub/showar. 


Fig. 26 Vonity.* 


Fig. 27 Floor-mounind wofor dosal. 


Fig. 29 Typicol bathroom orrongamont. 
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Fig. 28 Lovotery. 


Fig. 30 Sothtub. 


• Figures 26-34 from "Handbook for Design: Specioliy Adopted Housing/* VA Pamphlet 26-13, Veterans Adminis- 
trotion, Woshington, D.C., 1978. 


Fig. 34 **RoiMn** thowor. 


Fig. 33 Shower seat. 
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Fig. 32 Shower. 
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with limited reach and can easily be converted 
for convenience of future tenants when it is 
initially provided with flexible-tube water sup¬ 
plies and ample length slip-joint tailpiece waste 
line. (See Fig. 24.) 

The mirror over the lavatory should be us¬ 
able from both standing and sitting positions. 
If fixed to the wall, the mirror should be 
tilted forward at the top. Bottom-hinged mirror 
provided with a friction stay arm is available 
This mirror permits the top to tilt forward to 
any distance up to 6 in. and can be installed on 
the medicine cabir>et door. 

The medicine cabinet should be mounted so 
as to be accessible from standing or sitting po¬ 
sition. and its location in the bathroom should 
be carefully considered. (See Fig. 25.) 

The water closet seat of standard height. 
15 to 16 in., can be used by ambulant impaired 
persons. For the semiambulant and others who 
find this height difficult, a standard manu¬ 
factured sanitary chair with arm rests and 
seat 18 in. high is recommended. The advan¬ 
tage of the chair is twofold; it can also be used 
in the shower, and would not be present when 
not needed by the occupant. Some wheelchairs 
are equipped to be used as toilet chairs. Grab 
rails should be provided at the closet. One 
manufacturer can supply an integral seat, 
cover, and grab bars. (A/ofe. Detachable ring 
seats that clip on the china bowl or seat are 
unstable and should be avoided.) 

Other recommendations are shown in Figs. 
26-34 


Storage 

Adequate storage space should be provided 
within the dwelling. Smp^ratB units are desir¬ 
able for hanging coats and for bedroom, linen, 
and general storage. The storage units may be 
closets enclosed by partitions or wood cabi¬ 
nets. fixed or movable, to serve as room di¬ 
viders. Kitchen cabinets are discussed else¬ 
where. 

The cost closet should permit the hanging 
of clothing from both standing and sitting 
positions. For the standing position, the fixed 
shelf height at 5 ft-6 in. with the clothes-hang- 
ing pole below is standard. For the wheelchair 
position. 4 ft to 4 ft-6 in. is most convenient. 
The lower shelf and pole unit should be adjust 
able from 4 ft to 5 ft-6 in. (See Fig. 35.) 

For one-person dwellings, the coat closet 
shelves and pole should be made adjustable. 
For larger dwellings, both the standing posi¬ 
tion height and the adjustable wheelchair 
height should be provided by dividing the 
closet with a wood partition. (See Figs. 36 
and 37.) 

The bedroom clothes closet should be di¬ 
vided by wood partitions into two sections, one 
with shelves and pole for the standing position 
height and the other adjustable for the wheel¬ 
chair user. 

The linen closet shelves should be adjustable 
in height, from the baseboard up. Persons in a 
sitting position can easily reach low shelves, 
but low shelves are difficult for those on 
crutches. The linen closet often stores items 
other than linen, such as clothes hamper, bath¬ 
room supplies, etc. Adjustable shelves provide 
the needed flexibility. 

A storage unit should be provided for storing 
supplies and cleaning equipment, ironing 
board, canned goods, etc. The unit need not be 
in the kitchen, but it should be easily acces¬ 
sible from the kitchen. It may be a standard 
prefabricated cabinet resting on the floor or a 
built-in closet. 

A general storage area and kitchen storage 


space may be combined if located conveniently 
to the kitchen. 

Although the general storage area is not 
primarily designed for the storage of excess 
furniture, it should be large enough to store 
foot lockers, suitcases, vacuum cleaner, large 
and seldom-used cooking utensils, work 
clothes and work shoes, and —in larga family 
units, folded baby furniture and unused toys. 

Increasing the amount of storage space does 
not always economically resolve the storage 
problem. The best use of available space can be 
made by careful arrangement of varying shelf 
widths adjustable for height and use of hook 
strips for hanging such items as brooms, mops, 
vacuum cleaner hose. etc. 


Windows 

The following hazards should be avoided when 
selecting and installing windows: windows that 
project, outside or inside, beyond the wall line 
and protrude in the path of persons walking; 
windows that require climbing or leaning out to 
clean; windowsills too low to provide adequate 
safety from falling or high sills which block the 
view from a sitting or bed position. The recom¬ 
mended windowsill height is 28 to 32 in.; (it 
can be at floor level if the window opens on a 
terrace or balcony). 

Windows should be easy to operate, lock, 
and clean. Operating and locking hardware 
should be located for convenient reach from 
a sitting or a standing position and be of the 
type easily grasped by arthritic or otherwise 
impaired hands. 

Window types deserving consideration are: 

• The modified double-hung window which, 
in addition to sliding up and down, permits 
each sash to pivot and swing inward for clean¬ 
ing with no interference by insect screens or 
storm panels when used, or curtains, shades, 
and Venetian blinds. 

* The awning type with push bar or rotary 
gear operator set below the screen (some of 
these windows require the screen unit to be 
removed to clean the window, others permit 



Fig. 35 Two-person bedroom doset. Cool closet 
some but smoller. 


the swing panels to reverse when fully opened 
for cleaning the outside glass surface). Clean¬ 
ing of upper glass may be difficult for some. 

■ The hopper type, somewhat similar to the 
awning type except that window units open in¬ 
ward and screen is on the outside. This type 
window may interfere with draperies and 
shades and may project inward to the point of 
being a hazard. 

• Horizontal sliding wirKlows. Cleaning of 
upper glass may be difficult for some. 

Aluminum windows coated by the manu¬ 
facturer for protection during shipping and 
installation have soma advantage over win 
dows requiring maintenance painting. 

Window items which increase maintenance 
costs should be avoided. Dissimilar metals 
that cause galvanic corrosive action in the 
presence of moisture should not be used. The 
best rust prevention for steel is hot-dip gal¬ 
vanizing. To prevent condensation and early 
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Fig. 34 One-psrten bedroom closet. Coat doset 
same but smaller. 



Fig. 37 Closets. Sourci "Hondbooli (or Design: Spe- 
ckilly Adapted Houtirtg/* VA Pamphlet 26-13, Veterooi 
Administration, Washington, D.C, 1978. 
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deterioration, a thermal break is advisable be¬ 
tween metal windows (steel or aluminum) and 
butting interior materials, such as plaster or 
metal jamb liners. Windowsills are subject to 
hard usage from flower pots and other heavy 
objects. Glass glazing compounds which 
harden make glass replacement expensive: 
vinyl or snap-in beads are recommended. 

Two curtain rods or tracks, as well as vena¬ 
tion blinds or shades, should be provided for 
windows. Ring pull trim on pull-down blinds 
or shades is convenient for many impaired per¬ 
sons who use a device with a hooked end for 
many things. Venetian blinds are practical, 
though difficult to clean. The general tendency 
toward excessive glass areas makes the cost to 
the tenant of providing suitable glare-control¬ 
ling and cold-retarding draperies unreasonably 
high. 

Doors and Hallways 

The entrance door to the dwelling should be at 
least 2 ft-10 in. wide if door opens 180 , 
otherwise 3 ft. There should be no entrance 
step or riser. Any threshold should be at least 
5 in. wide, featheredged to floor and projecting 
no more than % in. above the floor. 

Letters or numbers identifying the dwelling 
should be visible day and night. Raised num¬ 
bers are more easily seen by those with poor 
vision and cum be felt by the blind. It is also 
helpful to have color variation on doors or else¬ 
where near the entrance. Entrance doors lead¬ 
ing directly from the outside should hove a 
protective hood or canopy. 

The proper width of pass-through doors 
within the dwelling depends upon wheelchair 
dimensions and the ability of the individual to 
operate the chair. Overall dimensions for the 
standard wheelchair are 24 to 26 in. wide. 
42 in. long and 36 in. high. Special-purpose 
wheelchairs are larger and require more ma¬ 
neuvering space. The pass-through dimensions 
that follow, which are identified as minimal, 
represent what the standard American wheel¬ 
chair is capable of negotiating; the recom¬ 
mended dimensions represent what most 
wheelchair users can negotiate: 

• Hallways in the dwelling: To permit 180 
turn, 4-ft minimum width. 4 ft-6 in. recant- 
mended. 

• Pass-through door — straight-line travel: 
2-ft-8-in. minimum if door opens 180*^; other¬ 
wise. 2 ft-10 in. recommended. 

• Pass-through door — 90 wheelchair turn 
from hallway: 2-ft-10-in. door and 3-fl-4-in. 
hallway recommended^ or 3-ft door and 3-ft 
hallway recommended. (See Fig. 38.) 

Closet doors and other non-pass-through 
doors. 2-ft—6-in. minimum width — horizontal 
sliding or folding doors are easiest to operate 
from a sitting position, and they eliminate the 
danger, especially to the blind, of walking into 
the edge of a partially open door. 

Hinged bathroom doors should swing out- 
t^erd. to remove collapsed person. If the latch 
includes a lock feature, it should be the type 
that can be released from the outside. Slidirtg 
or folding doors are satisfactory. Two-way 
swinging doors are hazardous and should not 
be used. 

Operating hardware on doors should be 
2 ft-10 in. to 3 ft above floor for all doors in 
the dwelling, including entrance door. Round 
or oval doorknobs are the most difficult for 
impaired hands to operate. Lever handles with 
ends looped back to the door surface to pre¬ 
vent catching of clothing, etc., are best for 
operating a latch or lock. Pull handles should 
be of simple design with no hooks to catch 
clothing and with both ends returned to the 




(b) 

Fig. 38 (o) Side view of tfonderd odult wheel¬ 

chair. (b) Plan view of tfondord oduff wheelchair. 
Source; "An Illustrated Hondbook of the Hondicopped 
Section of the North Carolina Building Code/^ Raleigh. 
1977. 


door. A 5-in. or more door pull handle, mounted 
on the hinge side, is convenient for pulling the 
door shut from a wheelchair. 

Kickplates on the entrance door are desir¬ 
able to reduce damage and door maintenance 
caused by wheelchair foot rests and wheel 
hubs. (See Fig. 39.) 

Thresholds should not be installed at inte¬ 
rior doors or openings. 


Floors 

For the physically impaired, floor surface mate¬ 
rials should have nonslip properties. Some 
materials are satisfactory when dry but danger¬ 
ous when wet and therefore should not be used 
in the bathroom, kitchen, or near the entrance 
doors when these doors are m the exterior 
walls. Slippery floor surfaces are particularly 
dangerous to users of canes or crutches when 





Fig. 39 Dwelling entrance opening out. Door puli 
ofttUft o wheelchoir user to pull door shut on enter¬ 
ing. The door pull should be on the outside for 
on inward opening door. 


the rubber ferrules become wet or the floor is 
wet. 

Bare concrete floors are not recommended. 
Carpeted floors, for low-rent housing, cost 
more initially and in the long run than other 
suitable floor materials. Carpets need under¬ 
pads to extend their life and, due to the effort 
needed to propel a wheelchair, are not desir¬ 
able for wheelchair users who have arm or 
hand impediments. Floor materials which re¬ 
quire special maintenance equipment or treat¬ 
ment should not be installed inside the dwell¬ 
ing. Floor materials of intermediate colors 
with a patterned surface should be selected. 
Very dark or light surfaces, especially solid- 
colored, show dirt more readily 

For the bathroom and shower, unglazed ce¬ 
ramic floors are recommended. The smaller- 
sized tiles (2 in. or less) provide some friction 
at the joints and therefore greater safety. For 
similar reason, square-edge tiles are more suit¬ 
able than those with a cushion edge. Coved 
base makes for easier floor cleaning. 

Kitchen floor materials should be grease- 
resistant. The best materials are those which 
can be kept clean with warm water and deter¬ 
gent, such as vinyl asbestos. 

Floor materials for other dwelling space may 
be asphalt tile (in the midrange colors), vinyl 
asbestos, or hardwood. There are numerous 
wood floor finishes that require little mainte¬ 
nance, such as those formulated with polyure¬ 
thane (an excellent finish) or epoxy 


Lighting, Telephone, Television, 

Emergency Signal System 

Lighting All light fixtures should be controlled 
by wall switches. The switches should be uni¬ 
formly located 2 ft-10 in. to 3 ft above the 
floor and not over 8 in. from door jamb at latch 
side of door. A receptacle (not switch con¬ 
trolled) should be combined at some locations 
with switches, for convenient use of a vacuum 
cleaner. Tap-type or rocker switches are best 
for persona with hand impairment. Light fix¬ 
tures located at a height permitting the tenants 
to replace light bulbs without using a steplad- 
der are desirable. One way to eliminate this 
hazard ia by the use of a floor or table lamp 
for room lighting. For this purpose, one recep¬ 
tacle of a wall duplex outlet, conveniently 
located, should be switch controlled at the 
room entrance. (See Figs. 40 end 41.) 

Adequate light should be provided outside 
entrance doors so that residents can easily 
locate their door locks at night. Higher then 
normal lighting intensity is needed by most 
elderly and some impaired persons, especially 
in the kitchen and bathroom. 

Wall receptacles should be uniformly placed 
1 8 to 24 in. above the floor to reduce the physi¬ 
cal effort of bending. Only those wall recep¬ 
tacles placed above kitchen counters and in 
dining areas should be mounted higher. Twin 
wall receptacles are inexpensive and are less 
hazardous than the cheap substitutes often 
purchased by tenants. 

For safety, the awitch(sa) controlling elec¬ 
trical outlets in the bathroom should be located 
outside the bathroom door unless the return 
wire and the outlet box are grounded. 

In low-rent housing, electrical outlets for 
tenant-owned wall or window air-cooling equip¬ 
ment are permitted subject to approval by 
HUD-HAA. 

The dwelling circuit panel should be located 
at a height convenient for the wheelchair users. 
The circuit panel must be of the "dead front" 
type. Circuit breakers are preferred to plug 
fuses. 
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TBleptione In a ona person dwelling, provision 
should be made for a telephone outlet near the 
head of the bed: and in all other dwellings, be¬ 
tween the beds of the first bedroom A second 
telephone outlet could be placed in the living 
room of dwellings with one or more bedrooms. 
Some telephone companies will install one 
plugin instrument in a dwelling with more 
then one plug-in outlet. Most low-income ten¬ 
ants cannot afford the monthly expense of two 
instruments. (See Fig. 42.) 

In developments assisted by HUD-HAA, a 







Figures 40-42 from •’Hondbook for Design: Specially 
Adapted Housing,” VA Pamphlet 26-13, Veterons Ad¬ 
ministration, Washington, D.C, 1978. 


central telephone switchboard is not recom¬ 
mended because of the manpower operating 
cost and its resultant effect on rents. 

A house emergency telephone and/or other 
signal device should be installed in each ele¬ 
vator cab. The answering service should be in 
the management office and the custodial apart¬ 
ment, or other 24-hr service If found to be eco¬ 
nomical. 

Talavision A television antenna system should 
be provided when needed for good reception. 

Emaigancy Signal Syttam The system would in¬ 
clude one large-diameter pushbutton in the 
bathroom, another near the head of the bed in a 
one-person dwelling, and one between the beds 
of the first bedroom in all other dwellings. 
Both pushbuttons activate an audio and visual 
unit located outside the dwelling. A third unit, 
which can be activated simultaneously, should 
change the dwelling entronce door from locked 
to unlocked. The activated unit should be on 
continuous duty, allowing it to remain in opera¬ 
tion until reset. The audio unit tone should be 
distinct and should differ from the fire alarm. 
A secondary power supply should be con¬ 
sidered for the emergency signal system and 
the fire alarm. 

The audio and visual units may be located 
outside the entrance door, inside an adjacent 
dwelling, or in a central location. 

Heating 

The heating system should be designed to 
maintain room temperature of 75 F for the 
physically impaired or elderly. 

Exposed vertical heating risers and exposed 
radiators are dangerous. Such equipment can 
cause severe burns to persons who. in portions 
of their bodies, hove little sensation to heat. 
All vertical heating pipes should be concealed 
and radiators covered with cabinets 

In bathrooms, the use of a ceiling-type heat 
lamp, thermostatically controlled and operated 
by a manual wall switch, is recommended as 
safe and economical, providing instant heat 
day or night. Exposed heaters, radiators, or 
heat riser pipes are not safe and should not be 
used. 

In multistory structures, a central heating 
plant is generally most economical. For one- 
story structures, a central heating plant is 
costly due to the installation of distribution 
mains. Either forced warm air or forced hot 
water as individual units or group plants could 
be used for one-story structures. The final de¬ 
termination should be based on a detailed util¬ 
ity analysis. 

Excessive window glass areos increase heat 
loss and therefore fuel cost. In summer, rooms 
with a south or west exposure receive the rays 
of the hot afternoon sun. which raises the tem¬ 
perature in the unit. Large glass areas exposed 
to summer sun or winter cold require curtains 
or draperies, an expensive tenant item. 

Whatever form of heat is provided, tenant 
control is recommended, preferably by thermo¬ 
stat or, in the case of radiators, by shut-off 
valves. 

Domestic Hot Water 

In warm climates, individual water heaters in¬ 
stalled in a closet with outside entrance makes 
for ease of maintenance and facilitates manage¬ 
ment control of water temperature setting. 

Custodial Dwelling 

The need for a custodial dwelling unit should 
be considered. Such dwelling should be cen¬ 


trally located and have at least two bedrooms, 
to suit the housing needs of a couple with 
children. In a multistory structure, the custo¬ 
dial dwelling should be on the ground floor. 

To have the custodian living within the de¬ 
velopment is desirable and necessary for the 
physically impaired and the elderly. Therefore, 
justification for including a custodial dwelling 
should show the number of tenants who are im¬ 
paired or elderly. 

Although the custodian is an employee with 
specific work assignments, he should be avail¬ 
able for emergencies when off duty. The cus¬ 
todian's wife might bo available during the day; 
however. In most developments there is a man¬ 
agement office open during working hours. 


COMMUNITY SPACE 
General 

The following recommendations apply par¬ 
ticularly to multiuse community space and to 
those less specialised community facilities 
most frequently developed in conjunction with 
residential housing developments. Local con¬ 
siderations will govern the number and nature 
of specialized community facilities developed 
in combination with a residential facility for 
the physically impaired. Because the range of 
possibilities in such specialized facilities is so 
vast —from health clinics to sheltered work¬ 
shops offering specific types of employment 
opportunities —anyone undertaking to design 
them should consult with program directors. 

Before the architectural plan and functional 
layout of the community space can proceed, the 
local need and available services should be 
explored in cooperation with local agencies 
which will finance the staffing and operate 
the space after it is constructed. 

Since the maximum apace permitted is deter¬ 
mined by the number of families in each de¬ 
velopment, it is not possible to provide in all 
developments, especially the smaller ones, 
space for all activities. The space planning for 
some areas should provide /or tunctionmt i/se of 
the menimum number of mctivities. Areas or 
spaces generally considered desirable are a 
lounge combined with the entrance lobby; 
group recreational space with kitchen; craft 
area; library; clinic; facilities such as toilets, 
public telephones, drinking fountains, and 
vending machines especially designed or ar¬ 
ranged for orthopedic equipment users; and a 
separate space for the resident children's 
activities. 

Space to be allotted as a health clinic should 
be planned as a separate functional unit. Health 
clinic space rarely can be combined with 
recreational or other space. 

Indoor community space should be closely 
related to outdoor recreational areas with easy 
access and no intervening stairs or steps. In¬ 
door space should have natural light and 
ventilation with pleasant outward views. It is 
not desirable to locate community space in 
basements or on rooftops detached from out¬ 
door recreational areas. 

In general, floor surfacing suitable for the 
dwelling area is suitable for indoor community 
space. It may be advisable, however, to install 
nonstaining flooring in certain special use 
areas, and more durable flooring —such as 
nonslip terrazzo. unglazed tile, or quarry tile- 
in corridors, entrance lobbies, and other con¬ 
centrated use areas. 

General illumination should be of multiple 
control to allow for varying degrees of In¬ 
tensity- The maximum should be at about 30 
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f oot candl«8 at table height. Supplemental mov¬ 
able lights (floor and table lamps in the 
lounge and library) should be provided at 
required utilitarian locations for decorative 
and functional use. Avoid creating hazards 
by exposed extension cords to floor and table 
lamps 

There should be no hazards within the com 
munrty space, such as thresholds, freestanding 
columns, pilasters, projecting radiators, or 
drinking fountains. 

Air conditioning of all community apace 
used by physically impaired or elderly should 
be considered. 


Lounge 

When combined with the entrance lobby of 
a community building or the elevator lobby 
of a multistory structure, a lounge provides 
increased activity and interest. The elderly and 
the impaired enjoy watching the going and 
coming tenants and visitors. In cold climates 
a vestibule entrance is necessary. 

Locating the mail delivery room in the ele¬ 
vator lobby near the lounge is recommended. 

The decor of the lounge should be coordi* 
nated^ wall colors, white ceiling, accent colors 
->in draperies, furniture, lamps, and plastic or 
cloth upholstery materials. Woven cloth up¬ 
holstery material used in the lounge must be 
stainproof. 

Selection of chairs and sofas for the physi¬ 
cally impaired, especially the semiambulant. 
deserves special consideration. Seat height 18 
in. above floor is best. Sturdy arm rests help 
the impaired to rise. Chairs should not over¬ 
balance when weight is applied on the arm 
rest. Deep seats (over 20 In.) are undesirable. 
Semistiff, upholstered furniture is recom¬ 
mended. 

Recreation or Multipurpose Room 

This space may be subdivided by sliding or 
folding soundproof dividers or doors — the 
ceiling should be acoustically treated. The 
space should be suited for meetings, movies, 
concerts, plays, lunches, etc. Because of the 
nature of such activities, convenient storage 
space for tables and other items should be 
provided. An inventory of the items is needed 
to adequately plan an orderly and functional 
storage flexibility of use with adjustable 
shelves is desirable. 

Building codes may require emergency exits, 
but at least one exit door may be desirable for 
departing guests after evening affairs. 

Structural columns or other obstructions 
within this space should be avoided or elimi¬ 
nated If possible In order that the space may 
function as one room for certain occasions. 

Tables without aprons, which will permit 
wheelchair arms to fit underneath, are recom¬ 
mended—they also take less space to store. 

Kitchen 

A kitchen should be provided adjacent to the 
recreation room. Equipment and arrangement 
should facilitate efficient and functional food 
preparation and clean-up. The kitchen may be 
used by the tenants. 

The kitchen should be planned and designed 
to be useful in demonstrating and instructing 
on food preparation, in planning balanced 
diets, and in conducting various consumer 
education activities. For this purpose, the divi¬ 
sion between the recrcmtion room and kitchen 
should be a sliding or folding divider or doors 
which can be locked or secured. 

A two-door refrigerator freezer with auto¬ 


matic defrosting food compartment is recom¬ 
mended. In large kitchens, consider how best 
to provide cold drinking water. 

A kitchen service entrance should be planned 
to accommodate delivery of supplies, catering 
service, and garbage and trash removal. A 
garbage grinder may be installed in this kitchen 
— the continuous-feed type is recommended. 

Floor and wall surfaces should be of easily 
cleaned materials and finishes. Wall cabinets 
should have adjustable shelves. At least one 
closet, with lock, for storage of staple supplies 
should be provided, as well as a cabinet for 
mops, brooms, and cleaning materials. 

Craft Activity Area 

The space for craft activities should have 
maximum flexibility for varied arrangement. 
Fixed partitioning of cubicles is not desirable — 
no flexibility. It is best to concentrate the craft 
space in one room, dividing the space with 
movable (on casters with step-on brakes) 
wood storage cabinets for materials and sup¬ 
plies. This provides for multiple use of space 
and permits adapting space size to tenant in¬ 
terest and various activities. 

The movable divider cabinets should not 
extend to the ceiling. A height of about 4 ft 
provides views (to the person who is| standing 
and improves ventilation and distribution of 
light; further, no change in the prearranged 
distribution of air conditioning is required. 
The cabinet units should be of sizes easy to 
move. Standardized units are advisable, but 
they should be selected or designed for the 
materials and supplies to be stored. It is also 
advisable to have cabinets that can be locked 


and shelves that can be adjusted. Soma drawer- 
type storage space may be desirable. Apronless 
tables are recommended. 

Special consideration should be given to 
providing outlets for both 110 and 220 volts 
in craft activity area —consult with operating 
staff. 

Library 

The larger community spaces may provide, 
if need is established, an area for a branch of 
the city library, which will furnish book stacks. 
When the book stacks can be locked or other¬ 
wise segregated from the rest of the library, 
then the area generally used for reading could 
on occasion be used for small gatherings or 
other uses —again, flexibility. If possible, this 
space should be large enough for apronless 
tables and for chairs. Since smaller projects 
seldom can afford a separate library, the lounge 
may be provided with adjustable shelves 
for books and periodicals. This same idea, 
while loss desirable than a separate library, 
may be considered for large projects. 

Health Clinic 

A clinic can contribute substantially to the 
welfare and continued independence of the 
elderly and physically impaired. Clinic space 
may be provided when such facilities are not 
available near the site. 

In small developments, the permissible clinic 
space may consist of an office and examination 
room for use of doctors and nurses who visit 
during scheduled periods. 

In larger developments, apace for a variety 



Fig. 43 Toilet sfoll. (o) Plon. (b) Elevofion. (c) IsometHc Source.- “An lllutiroted Hondbook of 
Section of the North Carolina State Building Code.“ Raleigh. 1977. 
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of hoalth services may be provided, including 
physical therapy and hydrotherapy, a special 
need of the physically impaired. Occupational 
therapy may be conducted in the craft activity 
area. This type of clinic would generally be 
active each work day and should have a wait¬ 
ing room with a separate outside entrance per¬ 
mitting nontenant patients to come and go 
without traversing the lobby or lounge. 


Washrooms 

Separate washrooms for each sen should be 
provided in community space. At least one 
water closet compartment for the semiambu- 
lant and wheelchair user should be provided in 
each washroom in addition to other plumbing 
fixtures. 



The washrooms should be located to permit 
convenient use by outside visitors to the clinic 
and tenants using the various activity areas. 

The toilet stall illustrated in Fig. 43 is a pos¬ 
sible solution for persons using wheelchairs. 

Maximum maneuverability for persons using 
crutches or wheelchairs is provided in toilet 
stalls, with the toilet fixture set toward either 
side wall. 

Horizontal grab bars should be installed on 
the side and raar wall of the water closet com¬ 
partment. Such bars (1'A*in. outside diameter) 
should beat least 4 in. from the wall to prevent 
pinioning the wrist, hand, or arm in case of 
a fall. Grab bars should support 250 lb. 

The water closet seat should be 18 in. above 
the floor. A wall-hung closet is most suitable 
for the semiambulant person —it also makes for 
ease of floor cleaning and sanitation. (See 
Fig 44 ) 



Fig. 45 Woll'hung urinal. 


Urinals in the man's room should be of the 
wall-mounted type, also for sanitary reasons. 
The front lip of the urinal should be 18 to 19 in. 
above the floor, which is convenient for per¬ 
sons in wheelchairs as well as others (See 
Fig 45 ) 

The installation of lavatory and wall mirrors 
is discussed in the section on “Dwelling Units,** 
under “Bathroom.** 

A separate staff washroom which can be 
used by both sexes should be provided in the 
clinic - two washrooms in the large clinic. 


Public Telephones, Drinking Fountains. 

Vending Machines 

Public Tslephoaes The standard public tele¬ 
phone booth is not usable for most physically 
impaired people. 

To assist persons with hearing disabilities, 
telephone receivers should have adjustable 
amplifiers. 



V 


Fig. 46 Semirecetted model with projecting botin 
it recommended becoute the wheelchair approach 
it porallei ta the wail. A frontal approach It difRcwIt. 
Twa unitt may be cannocted to one water chiller. 
The tecond unit thould be tat 40 to 43 in. above 
the floor and 5 to 6 ft from the other. The water 
ttreom ritet obout 4 In. obove the bubbler orifice. 


The pushbutton-dial receiver is more desir¬ 
able for the impaired than the rotating dial. 

The standard coin-box receiver mounted 
above the table or shelf elevates the coin slot 
4 ft above the floor, which is not convenient 
for some with physical impairments A desk- 
type telephone, resting on a table or shelf 
about 31 in. above the floor, is the most con¬ 
venient (bottom of shelf must clear wheelchair 
arm rests). For wheelchair users, the desirable 
height for coin slots is about 3 ft above the 
floor or 6 in. above the counter top. The local 
telephone company should be consulted for 
advice regarding available special and standard 
equipment which is especially desirable for the 
physically impaired. 

Drinking Fountains The standard adult drinking 
fountain is satisfactory to all except wheel¬ 
chair users. For wheelchair users, the fountain 
bubbler should be 31 to 33 in. above the floor. 
Two-level drinking fountains that satisfy both 
standard and wheelchair height requirements 
are available, or a low-level unit can be added 


on the standard fixture. Persons in wheelchairs 
can use a children's drinking fountain 31 in. 
high. Pushbutton control is best for persons 
with impaired hands. Some drinking fountains 
are available with both hand and foot control. 
(See Figs. 46 and 47.) 

Drinking fountains with paper cup dis¬ 
pensers should have the dispensing mech¬ 
anism 30 to 34 in. above the floor. Drinking 
fountains resting on the floor and projecting 
into the corridor are a hazard; recessing into 
wall pockets makes floor cleaning difficult. 



Fig. 47 The floor cobinef model is ovailoble with 
an additive bosin; while this two-level unit would 
serve the dual use, it is not recommended because 
of the hozord created to persons with poor vision 
and to blind persons who will be using the woll 
hondroil. 


Vending Machines The need for and location 
(not in prominent view) of vending machines 
which dispense soft drinks, etc. should be con¬ 
sidered. 


Other Areas 

The minimum corridor width should be 6 ft. 
Grab rails should be provided on each side 
wall. (See chapter on dwelling structures for 
special assistance to those with poor vision.) 
The minimum door width should be 3 ft. Doors 
from the corridor to the various rooms, when 
fully open, should not extend into the corri¬ 
dor. They are a hazard, especially to persons 
with poor vision. 

Consideration should be given to the need 
for a staff management office. In multistory 
buildings, such an office should be located to 
provide an unobtrusive view of the lobby 
entrance and elevators. 

Office space in which tenants may, in pri¬ 
vacy, discuss problems with counselors and 
(which may also serve) for other uses should 
be considered. 

Consideration also should be given to tem¬ 
porary coat and umbrella storage facilities 
for tenants and visitors using the recreation or 
multipurpose rooms. This facility Is best lo¬ 
cated where it can be visually supervised. 
Closed cloakrooms should be avoided. 

Certain rooms and storage areas will require 
locked doors. 
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CENTRAL DINING 

Sealing for wheelchair users should be on at least 
2*6*' centers. Tables should be wide If chair 
users are to face each other. Wider tables are 
not recommended because of chair users' re¬ 
stricted reaching ability. (See Fig. 48.)* 



PARKING! 

Forking Spoce Requirements 

Parking spaces specifically designed for restricted 
individuals should be set aside and properly iden¬ 
tified through the use of signage so that the 


spaces are not used indiscriminately by people 
not needing them. (Fig. 50). 

Special elevated platforms, or mechanical lifts 


attached to vehicles must be provided to facilitate 
boarding and disemborkment by wheelchair 
bound people from moss transit vehicles. 


GOOD LOCATION 

FOR CURB CUT 



Fig. 49 Oeoronce for hondicopped porking spoce. 

* Text arut Figs. 49-50 from "An Illustrated Hondbook 
of the Handicapped Section of the North Carolino State 
Building Code/' Raleigh, 1977. 

t This text and Figs. 51-53 from "Borrier-Free Site 
Design/' The American Society of Landscope Architects 
Foundation, HUD-POR-84, Washington, O.C., 1975. 



Fig. 50 Suggested signs disploying the intemo- 
tionol symbol for occessibillty. 
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1. Parking spaces of greater width than normal 
are necessary for people who are disabled 
and use mechanical aids such as wheelchairs, 
crutches, and walkers. For example, persons 
who are chairbound must have wider aisles 
in which to set up their wheelchairs. 

2. A minimum of two spaces per parking lot 
should be designed for use by physically re¬ 
stricted people, or at least one space per 20 
cars, whichever is greater. 

3. These spaces should be placed as close os 
possible to a major entrance of o building 
or function, preferably no more than lOO'-O*' 
away. 

4. Parking patterns are described in 5 and 6 be¬ 
low (Fig. 51). 

5. Parallel Parking: 

Parallel parking spaces should be placed adja¬ 
cent to a walk system so that access from 
the car to the destination is over a hard sur¬ 
face. Such spaces should be made 12'-0*' 
wide. 24'-0^ long and should either have a 
1 *6 ramp up to the walk, or should be sepa¬ 
rated from it by bollards or some other device 
if the road level is at the same elevation as 
the walk. These areas should be designated 
as special parking since they may otherwise 
appear to be a drop-oFf zone. 

6. 90 Degree and Angled Parking: 

a. Spaces designed for use by disabled peo¬ 
ple functioning with large mechanical aids 
as described above, should be 9'-0*' wide 
as o minimum. In addition to the 9'-0’', a 
S'-d" to 4'-0" wide aisle between cars 
should be provided for access alongside 
the vehicle (Figs. 49 and 54). It is important 
that there be plenty of room to open the 
cor door entirely, and in the case of a de¬ 
pendent chairbound person, that there be 
room for friends or attendants to assist him 
[or her] out of the car, into his [or her] 
chair, and away from the car. 

b. The 9*-O'* wide standard space width for 
a parking stall, with no aisle between 
spaces, does not drastically hinder semiam- 
bulont people with minor impairments, but 
an S'-O*' width, ut^less used exclusively for 
attendant parking, is too narrow and 
should be avoided. 

c. A 4'-0'' minimum clear aisle width should 
be provided between rows of cars parked 
end to end. The overhang of the automo¬ 
bile should be taken into account so that 
the island strip is wide enough to leave 
a 4'-0'' clear aisle when the stalls are filled. 
A strip S'-O" wide is a recommended mini¬ 
mum for an on-grode aisle, and 10'-O'* is 
a recommended minimum where the aisle 
is raised 6* above the parking level. 

d. If the aisle between rows of cars is not 
at the same grade level as the cars, then 
ramps must be provided to mount the curbs. 
A 1-6 (17%) ramp is suitable for such a 
short distance. 

e. Economically, the installation of an on- 
grade 4'-0'' wide pathway is less expensive 
than a raised walk. Precast car stops to 
delineate the passage can be used provid¬ 
ing that a 4’'0" wide space between the 
ends of stops is maintained to allow access 
to the main passageway. 









Parallel Parking 





90 Parking 



60 Parking 



Fig. 51 Porkirrg pottems. 
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Fig. 53 Cro»ft-Blop« in porking or«<i». 





Fig. 54 Gorog* or corpoH. Sourcmi "Handbook for 
Doiignt SpociaHy Adapted Housing/’ Veterans Adminis¬ 
tration. Washington. D.C., 1978. 
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Access Access 


Fig. 1 0«oranc«t for control dining. 


SPATIAL REQUIREMENTS 

Building: Approximately 6,650 square feet for 
a 12-person home and 7,400 square feet for a 
16-person home are allotted. This area includes 
space for the garage and basements. The building 
can be arronged on one level or on two full or 
partial levels. 

Entry 

Mojor This spatial requirement varies according 
to the inclusion or exclusion of the vertical 
circulation element within the space. Normally, 
an area of approximately 90 square feet should 
be sufficient. A closet with a minimum of 6 linear 
feet of hanging space should be odequate. 

Minor The size of this space varies; however, 
it should be adequately sized for ease of 
circulation through it. 

Living Spoce 

This space varies in size. In a typical 16-resident 
group home it is approximately 400 to 500 square 
feet. 

Recreotion Room 

This space varies in size, in a typical 16-resident 
group home it is approximately 400 to 500 square 
feet and as previously indicated should be sized 
to seat all residents. It is required that direct 
access suitable for use by the physically handi¬ 
capped be provided from the main living areo 
and to the common outdoor octivity area. 

Kitchen 

The area designated for food preparation shall 
meet all of the requirements of the Michigan 
Department of Public Health, Michigan Depart¬ 
ment of Social Services, and the applicable por¬ 
tion of the F.H.A. Minimum Property Standards 
for Multifamily Housing. The typical kitchen is 
equipped with the following appliances: 

refrigerator 

freezer 

commercial dishwasher 
cooktop range with exhaust hood 
double oven 
disposal 

Dining 

The dining space shall have a glazed area of 
at least 10 percent of the floor areo. The following 
clearances and sizes will be assumed for design 
purposes: 

for table edge for each diner 
S'C" minimum table width for tables seating 
four to six persons 
3'3* for larger tables 

d'O" minimum clearance between the table 
edge and obstruction where seating and cir¬ 
culation occurs 

3'0" for circulation clearance 

2*6'' for seating clearance table to obstruction 

Clearances are shown in Fig. 1 

Powder Room 

This space should be sized to accommodate physi¬ 
cally handicapped residents. A water closet and 


Special Group Hou$ing for Adults Developmer^t Pro¬ 
cess, Michigan State Housing Development Authority, 
Loosing, Michigon, 1978. 


a lavatory without vanity base should be pro¬ 
vided. 


No resident room shall accommodate more than 
three persons. Each occupant of a room shall be 
provided with a separate storage closet of at 
least the following: 

■ 4'0'' X 2*2'* clear and an opening width of 
at least 3' clear. 

• The closet shall be equipped with a shelf 
and hanging rod. 

■ The bedroom shall be equipped with windows 
whose glazed area is at least 15 percent 
of the floor area of the room. 

■ Windows shall be operable and have a free 
air ventilation area equal to half the glazed 
area. 

■ Resident bedrooms shall accommodate at 
least the following: 

2 beds: 3*3" x 6'6'* min. 

2 dressers: 3'0“ x V6" min. 

1 lounge chair: VlO** x I'lO" min. 

2 bedside tables: TO" x VO" 


• Specially designed desks/storage units may 
be used. 

Minimum clearance shall be maintained as fol¬ 
lows; 

V6" between wall and the side of bed that 
is least used 
3'0*' in front of dresser 
3'6" diameter area for dressing 
2'6" for access to and use of table as a desk 
3*0'* door opening 
2'6* general circulation 

The bedroom shall be designed to provide a 
clearly defined area within the room for each 
occupant. It is preferable if one occupant does 
not have to violate the area of another in order 
to get to or from the room entrance or [sic] the 
bedroom. 

If possible, the room should be designed so 
that there is a visual separation between the 
sleeping areas. Generally, resident rooms should 
be grouped together and served from common 
halls or foyers. These halls shall provide direct 
occess to shared facilities for the residents without 
the necessity of going out of doors. The room 


Bedroom 
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specially adapted for the handicapped shall have 
such access only via level Boors or elevators. The 
ocoustic separation of party walls and Boors of 
a given resident room shall have SIC rating of 
45 and INR rating of 4-5. The ceiling height shall 
be at least 7'6'* (S'O" preferred). 

BATHROOM 

One bathroom shall serve every two resident bed¬ 
rooms, that is, o total of four residents. The bath¬ 


room shall contain a water closet and o vanity 
base with a pair of lavatories with cabinets 
mounted on it. The homes specially adapted for 
the physically handicapped shall have a stall 
shower of sufficient dimensions to allow soaping 
out of the spray instead of a tub. Lavatories shell 
be located in vanity tops without a base. Tubs 
may be allowed if equipped with appropriate 
grab bars. 

Bathroom shall open directly off the resident's 
room. All bathrooms will be Bnished with non¬ 


slip materials and will include a storage space 
for each individual's personal toiletries. 

OFFICE 

The office shall contain no less than 100 square 
feet in area. It shall have walls. Boors, and ceilings 
with a rating of 45 STC and 45 INR to insure 
privacy during counseling. 


54*' 8“ 



FIRST FLOOR PLAN 



SECOND FLOOR PLAN 


Fig. 2 12-Perfton group homo. 

OCCUPIED SPACES 2,418 

Residents' Bedrooms 
Monoger's Aportment 
Relief Staff 

SHARED SPACES 3,112 

Recreation 
Living Room 
Dining Room 
Kitchen 
Office 
Corridors 

UTIUTY SPACES 510 

Storage Room 
Fumoce Room 

OARAGE 576 


Total Gross Area 6,616 sq ft 
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FIRST FLOOR PLAN 


Fig. 3 16-P«f«on group homo. 

OCCUPIED SPACES 2.954 

Residontt’ Bedrooms 
Manager's Apartment 
Relief Staff 

SHARED SPACES 3.416 

Recreation 
Living Room 
Dining Room 
Kitchen 
Offke 
Corridors 

UTILITY SPACES 600 

Storoge Room 
Furrsoce Room 

GARAGE 576 

Totol Gross Areo 7.546 sq ft 



65*- 0* 


SECOND FLOOR PLAN 
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SENIOR CITIZENS* CENTER 


OENIRAL CONSIOERATIOHS AND RECOMMENOAHONS 

N*«d Dttiion r*comm*ndat>onft 


1. Locorion 

2. Sil« 

3. La)rout 

4. H«oHng and 
Vontilotion 

5. Utiiifiet 


A. lighHng 

7. Acoutitci 

8. Equipmanl 


o. Acc«t»ibl« to public troniportotion. 

b. Centrally located—not remote but with element of privocy. Near other public 
focilitiet, if possible, e.g., museums, porks, schools. 

Level ground is desirable. 

o. One level is desiroble-^evotor for more than two floors. 

b. Window views while seated and physical ease of access to outdoor octivities. 

c Seats at stair loadings. 

a. Mechonical heoting and ventilotion throughout. 

b. Seporote thermostatic control for selected progrom areas. 

o. Adequate wiring for electric kitchen opplionces, kiln, power mochines, oudio- 
visuol equipment, etc. 

b. Waist-high electric receptocUs in all rooms and convenient outlets os required 
for power tools, protection equipment, etc. 

c. No bose Aoor wiring. 

d. Intercommunicotion system for music, announcements, etc. 

e. Fire obrm. 

a. Interssifled but without gbre. 

b. Additionol lighting in craft oreos for depth perception. 

a. Sound control and ocousticoi ceilings throughout—speciol provisions where re¬ 
quired. 

b. Investigote problems of heonng oids in large oreos. Indlviduol head phones 
where microphone is used. 

a. Recessed water fountoins, fhe prevention ond control equipment, rodiotors, pipes. 


9. Sofety 

10. Color 

11. Storage 


b. No projecting ports. 

a. All flooring slip-proof. 

b. Elimination of door sills. 

c. Draft control. 

d. Simple circubtion between progrom oreos in order to ovoid confusion. 

e. Doors wide enough for wheelchoirs. 

f. Handroils olorsg holiways. 

o. Color identificotion throughout, specihcolly exits. Are equipment, etc. 

b. Light, bright interior colors. 

c. Avoidance of institutionol chorocter. 

o. Storoge for eoch oreo. (See progrom design recommendotions.) 


ARRIVAL AND ENTRY 


Need 

Meons orsd 
equipment 


Design recommendations 

1. Pre-orrivol 

o. Pickup cor or bus 

o. 

Storoge for cor or bus 

2. Arrivol and 




Departure 




Members 

o. Foot 

o. 

Sheltered opprooch 


b. Wheelchoir 

b. 

Entry without steps 


c. Cor 

c. 

Slip-proof pavement 


d. Bus 

d. 

Cor ond bus tunsobout 



e. 

Accommodotion for ArsI high riser for 




bus 



f. 

Parking area 

Stoff, Volunteers. 

0 . Foot 

o. 

Parking oreo: Reserved oreo 

Other Personnel 

b. Cor 

b. 

Seporote entry 

Visitors 

a. Foot 

o. 

Porking oreo. Some os for members 


b. Cor 



Supplies 

a. Foot 

o. 

Seporote receiving-unboding oreo 


b. Cor 

b. 

Seporote receiving-unboding entry 


c. Truck 

c 

Concealed garbage ond refuse storoge 




ond pick-up oreo 

3. Entry 




Checking of 

a. Choir 

o. 

Checkroom with storoge spoce for hots. 

hots orvd coats 



coots, roingeor, porcels 


b. Tables 

b. 

Counter space for 2 ottendonts 


c. Counter 

c. 

Pocketbook ledge 


d. Clothes rocks 

d. 

Good checkroom ventilotion 


e. Shelves 




122 


Cen/ers for Older Pmoph. The National Council on the 
Aging. New York. 1962. 



Rctidcntipl 


SENIOR CITIZENS’ CENTER 


Meoni ond 

N«*d •quipmant C>«»ign r«comm«ndationt 

•. A f«w HsbUt oi>d choW to focHitof* re¬ 
moval ol boot!, rubbers, K*avy outor 
clothing 

f. SufRciont spoco around chockroom for 
troffk and for chockroom Mrvico woiting 
lino. 

Q. Todott 


ThHft & Gift 

o. Counters 

o. Locote neor entry with street or lobby 

Shop 

b. Tables 

c. Chairs 

d. Disploy cose 

e. Show wiisdow 

f. File 

show window. 

Reception and 

a. Desk 

a. lobby oreo for doily registration of 

Daily Registration 

b. Two choirs 

members at desk and for registrotion 

Desk 

c. BuHetin Boord 

waiting line 


b. WoH-lighlod lobby oroo for buNotin 
Doora 


SPAa CONSIDCRATIONS 


Rocommondod 

minimum 


Spoce 

Recommended oreo/person 

oreos 

1. Entry/Reception 

15 sq. ft./person 

150 sq. ft. 

Coot-room storage 

one-lirwol foot ^ 6 garments 

50 sq. ft. 

2. Quiet Lounge & Ubrory 

35 sq. ft./person plus book 



stock oreo 


3. Noisy Lounge 

35 sq. ft./person 


4. Auditorium and/or Dining 

7 sq. ft./|>erson for seoted Aud. use 

15 sq. ft. for dining ond table set-up 


5. Kitchen ond Storage 

6. Meeting rooms ond/or 

*See footnote 


Classrooms 

25 sq. ft./person 


7. Arts ond Crofts 



o. Wood working 

60 sq. ft./person 

600 sq. ft. 

b. Pointing, ceromics ond 

25 sq. ft./person 

250 sq. ft. 

needlework 



8. Photography Dork Room 

80 sq. ft. 

80 sq. H. 

9. Arts ond Crafts storoge 
to. Administration & Sto# Offices 

— 

80 sq. H. 

o. Director ond other offices 



for 1 to 2 persons 

— 

130 sq. H. 

b. Staff ond/or general office 

50 sq. ft./person*fFiles 

150 sq. ft. 

c Private Consultation 

50 sq. ft./person 

600 sq. ft. 

d. Staff Rest room 

25 sq. ft./person 

150 sq. ft. 

11. First Aid Room 

— 

100 sq. ft. 

12. Storoge (General) 

— 

100 sq. ft. 

13. Toilets 

— 

(See local or 

14. Outdoor Recreation Areas 

Varies with site ond dimote 

Not'l Building 
Code) 

15. Porking 

Allow 250 sq. ft./cor for porking 



* Noto: Siso of kitchon would dopond on tho ogoncy progrom in roipocl to torving of moali, »nocki, portiot, 
otc. 


Theso rooms may bo schodulod for special use. 
Provision should be mode for separate smoking 
and nonsmoking areas. 


LOUNOf S AND AUOrTORlUM 


Need 

1. Quiet Lounge 
Activities 
Reading 
Writing 
Relaxing 


Moons and 

equipment Design recommendations 


a. Comfonoble choirs 

b. Tobies, desks 

c. Books, newspapers, 


a. Seff-contotned lounge oreo 

b. Fireploce 

c Storoge spoce fon 
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Need 

Meons and 
equipment 

Design recommendations 

Quiet gomes 

mogazlnes 

1. Gomes (Chess, checkers, dominoes. 

Meetings 

d. Games and cords 

cards) 


e. Folding choirs. 

2. Extra folding choirs & tables 


tables 

3. Books, magazines, newspapers 

2. Noisy Lounge 



Activities 



Cords 

o. Choirs and tobies 

o. Self-contoined lounge oreo 

Active gomes 

b. Extra folding chairs 

b. Storage space fon 

Conversation 

ond tables 

1. Games (Cords, cues, billiard balls, etc.) 

Parties (small) 

c Pool toble 

2. Folding tobies ond chairs 

Meetings 

d. Piano 

3. Record player 

3. Auditorium 



Activities 



Forties 

o. Choirs—folding and 

a. Area for theater; nonpermanent type seot- 

Doncing 

nonfolding 

ing 

Movies 

b. Tobies—folding ond 

b. Stage 

Stoge ProducHons 

nonfoldirsg 

c Easy occess to stoge 

Concerts 

c Audio-visual 

d. Back-stoge dressing room 


equipment 

e. Storoge fon 

Speakers ond 

d. Piano 

1. Folding choirs and tobies 

Panels 

e. Other musicol in¬ 

2. Costumes 

Lorge meetings 

struments 

3. Decorations 

Camivols; boxaors 

f. Music stonds 

4. Musical instruments 

Community Service 

g. Public address 

S. Music starsds 

Projects 

system 

6. Audio-visual equipment (Storoge 

Seated dinners 

h. Decoration 

oreo moy be under stoge or adja¬ 

for entire 

I. WoB exhibits 

cent to room) 

membership 


f. Near kitchen and/or dinirsg room 


g. N*ar loiiata 

h. Wiring for oudio-viioal equipment 
muit ovoid loose 6oor extension 

i. Woll disploy space ond cabinets 

j. Folding doors 


DININO AND REFRiSHMENT FAGLITIES 


Need 


1. Food Preparation o. 

ond Service 

b. 


d. 


f. 

0 

K. 

2. Dining and a. 

Snock Service 

b. 


Means and 
equipment 

Cooking and boking o. 

equipment 

Refrigeration b. 

Washing equipment 

fon 

1. Dishes, cuHery 

2. Pots orsd pons c. 

3. Kitchen and dining d. 

room cleaning 

Cabinets fon e. 

1. Dishes, pots, f. 

cuHery 

2. InHise food sup- g. 

lies ond staples 

Counters for; 

1. Food preparation h. 

2. Food Service 

3. Return of troys, 
used dishes 

Garbage disposal 1. 

equipment 

Coffee urns 

Sulk food supplies j. 

Serving counter ond o. 

steam tobies 
Troy-cuHery-fsopkin 

stond b. 


Design recommendations 

Electricol dishwasher, electric stoves, 

electric refrigerator 

Eosy occess cobsrsets—not more than 

63 inches high, nor lower thon 27 

inches for food, dishes, pots, pons, 

etc. 

Exhaust system 

Counter space for severol serving sta¬ 
tions 

Cosmter spoce for troy returns 
Sinks for washirsg food and cooking 
utensils and vegetable preparation 
Counter space for preparation of 
food—omple for several kitchen 
vrorkers 
Bulk Storage: 

1. Adjacent to kitchen for bulk pur¬ 
chased stock 

2. Direct outside access for deliveries 
Area for gorboge polls, cleaning 
equipment, gorboge disposal, slop 
sink for mops 

Floor drain 
wash basin 

Dining oreo (Cofeteria-style—avoids 
service of total membership ot one 
time) 

Location—adjacent to lorge lounge 
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Need 

Meoni and 

equipment 


Design recommendations 


c Drinking fountain 
d. Cashier’s table and 

choir 


or ouditorium for seated service of 
entire membership or other speciol 
events 


e. Dietician's desk-file 

c 

Counter for sliding troys 


f. Program materiol for 

d 

Aisle spoce to ond from counter 


groups 

g. Servirsg corts—for 

e. 

Storoge space for troys, cutlery, nap¬ 
kins 


service other than in 

cafeteria 

f 

9 

Storoge closet for program equip 
ment (Dining room may be used out¬ 
side of dining hours by special interest 
groups) 

Storoge for serving carts 

3. “'Pofloble Home 

o. Troys, steam corts 

a. 

Storoge for equipment 

Food Service*'* 

b. Cor. station wogon, 
truck 

b. 

Direct access of vehicle to kitchen 


* “Portoble Horn* Food Servko” i% an auniliary service to home bound older people, now being offered by 
some centers, which brings one hot meal and often on odditionol meal per day into the home of older people in 
need of such service. It is also alluded to as “Meals on Wheels.'* 


Meetings of groups and dosses ore a major part 
of any Center program. These groups may range 
from classes in creative writing to group discus¬ 
sions on current affairs. They may include a dra¬ 
matics group or a Great Books course, or any 


of a wide range of interests. An odequate number 
of rooms should be provided for these groups, 
for as the program develops, requirements will 
increase. 

The number of meeting rooms will depend on 


the size of the Center and the number of individ¬ 
ual groups and classes. 

Additional meeting space can be provided by 
using lounge and auditorium space for larger 
groups. 


PROGRAM—GROUP MEETINGS, CLASSES, SPECIAL INTEREST GROUPS 


Meont and 


Need 

equipment 

Design recommendations 

1. Music Groups 



Choral group 

a. Table or desk, file 

o. Soundproof room 

Ensembles 

cobinet 

b Storoge for: 

Instrument 

b. Choirs 

1. Instruments 

proctice 

c. Piono 

2. Music storvds 

Listening to music 

d. TV ond ad|ustoble- 

3. Record player and records 

Music library 

speed player 

4. Tope recorder 

TV ond hi-fi 

e. Tape recorder 

f. Musical instruments 

g. Music stands 

h. Blockboard 

i. Record albums 

c. Built-in blackboard 


books 


2. Closses and 



Meetings 

o. Desk or toble 

a. Built-in blockboard (Blue or green) 


b. Choirs 

b- Storage closet fori 


C. Blackboard 

Progrom materials of groups using 


d. File cabinet 

room (Posters, popers, books) 


e. Miscellaneous pro¬ 

c. Illumination of blockboard oreo to ovoid 


gram material 

glare 


ARTS AND CRAFTS 


Need 

Equipment 

Design recommendations 

Arts and Crafts 



Woodworking 



and metal 

o. Power Tools 

a. Separate room to isolate noise arsd dirt 


1. Circulor sow 

b. Spocious room for free movement oround 


2. Jig sow 

machines 


3. Bond sow 

C. Special wirirsg for heavy loods with- 


4. Sonder 

1. wall and Boor outlets 


5. Grirtding wheel 

2. fuse bojc switch-off 


6. Wood lathe 

d. Storoge for; 


7. Drill press 

1. Hond tools 


b. Hand tools 

2. Hordwore 
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Equipment 

Design recommendations 


c. Workbenches and 

3. Other small equipment and working 


choin 

moteriols 


d. Heoting equipment 

4. Points 


for metol ond 

5. Metols ond other moteriols used in 


fewelry 

metol work 


e. Lockert 

6. Woodi 


f. Slop sink 

1. 4' X 8* panels to 2* X 4* in 8' 


g. Wood bins 

lengths 


h. Point doset (Metol) 

2. SmaU pieces of wood 


i. Exhoust system 

7. Books, pottemi, paper 


Jewelry bench for 

8. Brooms, dusters 


two 

9. Fkst-oid equipment 


k. Cleaning equipment 

e. Wosh bosin 



f. Slop sirtk area 

Other ArH ond 

o. Lockers 

g. Fuel oreo for solder 

CfofH 

b. Eosels 

o. Lorge room suitoble for flexible subdivision 

o. Pointing 

c. Tobies 

into partially separoted working oreos. (Fur- 


d. Cabinets for supplies 

niture room dividers not folding walls or pan- 


e. Choirs 

els) 


f. Slop sinks 

b. OccupatKy distributed in eoch working areo 



in chonging numbers 

b. Cerornkt 

a. Damp boxes for doy 

c. Locotiofs—od(ocent to all craftsrooms. 


ond unfinished work 

(Wood-metal, crofts office, croft store room) 


b. Drying shelves 

d. Fixed equipnsent: 


c. Tobies ond choirs 

1. Slop sink, two with special drains and 


d. Lockers 

trops 


e. Slop sink 

2. Ceromics kiln in separate room for sofety 


f. Cobinets for giozes. 

3. Closet-like room for drying shelves 


tools or«d other moteri 

4. Wash basin 


ols 

5. Built-in cobinets with odjustoble shelves 


g. Wedging boord for 

ond upright portitions 


two 



h. Kiln-220 line 


c NeedUwoii 

o. Sewing mochines 

e. Movoble equipment—all equipment other 


b. Tables, chairs 

than cobinets should be movoble os interests 


c. Cabinets 

and occupofKy vory with changing compo¬ 
sition of membership ond staff 



f. Storage for; 

d. Weaving and 

a. Floor ond toble 

1. Doily supplies—cobinets in rooms 

Rug making 

looms 

2. Members' equipment ond work lockers 


b. Rug homes 

3. Speciol equipment, supply stock, finished 


c. Tables, chairs 

work in seporate store room 

e. Sotketry 

a. Slop sink 

b. Tables, choirs 
c Reed lockers 


1. Copper 

o. Kiln 

4. Books, patterns, files in office 

enomeiing 

b. Choirs, tobies 

c. Horsd tools 

d. Gloze cabinets 


g. Other crafH 

o. Choirs, tables 


(Poper, Uother, 
iheN, etc.) 

b. Cabinets 


Photography 

o. Sink 

o. Smoll dork room 


b. Rock 

b. Sink area plus odequate lighting & ventila¬ 


c Choirs, tables 

d. Developing torsks 

e. Large troys 

tion 

Arn-Crafh 

o. Cobirsets 

a. Central walk-in supply room 

Storage 

b. Bins 

b. Spoce fort 


€. Shelves 

1. Cleaning supplies 


d. Rocks 

2. Croft moteriols 

3. Finished orticles 

Artft*CrofN 

o. Desks 

o. Smoll oreo odfocent to crofts rooms with 

OfVke 

b. Files 

view into them 


c. Shelves 

b. Occupancy) 2-4 port-time workers; 1 full¬ 


d. Choirs 

e. Disploy cobinet 

time worker 
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OUTDOOft ACTIVITIES 



Meant ond 


Nood 

equipment. 

Design recommendations 

R«lojiir>g and 

a. Choirt 

o. Location—occessible only from build- 

ftunning 

b. Toblet 

ing 


c. Sun protection 

b. Level ground with both sun-protected 


(Awnings or urn- 

ond uncovered areas 


bfeHoi, trees) 

c Spoce for each octhrity 


d. Fixed trellises, 

d. Accessible storoge spoce for gomes 


other oppropri- 

ond other equipment 


ote bofflei 

e. Locote os outdoor extension of lounge 

Gardening 

a. Ground pbts for 
flowers 

b. Table top gar¬ 
dens 

c. Trees arid shrubs 

d. Dwarf fruit trees 


Gomel 

a. Tables 


a. Quiet gamei 

b. Chairs 


b. ShufReboard 

c. Benches 


c. Roque 

d. Games equip¬ 


d. Boccie 

e. Croquet 

ment orsd layouts 



ADMINISTRATION AND INDIVIDUAL SERVICES 

Means orsd 

Need equipment 

Design recomrrsendations 


for Administro- 
Hon Coonsalin^, and 
Olhor Individual 
Sorvkot 


Director's Office 

o. Desk 

a. Location—odjocent to general office 


b. Choirs 

b. Self-contained room—not portitioned 


c. Files 

d. Cabinets 

c. Coot closet 

Progrom Super- 

o. Desk 

o. Locotion—odjocent to general office 

visor's Office 

b. Choirs 

b. Self-contained room—not portitioned 


c. Files 

d. Cabinets 

c. Coot closet 

Stoff Offices 

a. Desks 

All office space which is to be used for 

o. FuR-Hme staff 

b. Chairs 

individuol counseling or consultation must 

b. Port-time stoff 

c. Files 

be completely private, not portitioned cu- 

c. Consultant stoff 

d. Bookcases 

bidet. The rooms moy be smoll but com- 

1 Medical 

e. Cabinets 

fortable and ottroctrve, ond sufficient in 

7 Psychiotric 


number to serve the needs of staff and 

3 Individuol 


membership. Office space may be shared 

Counseling 

4 Housing 

5 Health & 

Nutrition 

6 Employment 

7 Others 


by part-time ond consultont stoff. 

Volunteer Office 

o. Desks 

o. Desk space should be ollowed for vol¬ 


b. Chairs 

unteers 


c. Files 

d. Cobinets 

b. Coot closet 

General Office 

o. Desks 

o. Size as required by irtdividuol Centers 

a. Secretarial and 

b. Choirs 

b. Locatior>—odjocent to offices of Direc¬ 

clerical stoff 

c Files 

tor orKl Supervisor 

b. Information Desk 

d. Tobies 

c. Spoce for members waiting for op- 


e. Safe 

f. Typewriter 

pointments 

Staff Rest Room 

o. Chairs 

o. Spoce for staff meols 


b. Couches 

b. Plumbirsg—sinks, toilets 


c. Tables 

d. Toilets* 

e. Clothes closet 

f. Hot plates 

g. SmoH refrigerotor 

h. Supply cobinet 

c. Location—near offices 


* Not oponing to ttoff room if lunchos or« to b« torved. 
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E■l•nfial S«rvk«t 



Meant ond 


Ne«d 

equipment 

Design recommendotions 

Toilelt 

o. Water closets 

a. Locotion—near entry ond neor activity 


b. Urinals 

rooms 


c. Sinks 

b. Grab Bars in water dosets 


d. Mirrors 

c. One water closet in each washroom 


e. Counters 

for wheelchoir occupont 

d. Sanitory ond slip-proof floors 

e. Counter spoce un^r mirrors for hoir- 
combing, moke-up 

f. Separate staff toilets 

g. Sonitory woll coverings 

h. Floor droin 



1. Self-closir>g foucets 

Pint-Aid Room* 

o. Cot 

a. Smoll room for emergency use 


b. Table 

c. Choirs 

d. Toilet and sink 

b. Lovotory 

Utility CloioH 

e. Portable screens 

f. Stretcher cot 
o. Slop sinks 

o. Locotion—convenient to each oreo of 

b. Shelves 

building 


c. Garbage containers 

b. Size—to hold sink, brooms, brushes. 


d. Broom and mop 

mops, poils ond working supply of 


rocks 

e. Work pails 

cleoning moteriols 

Drinking 

Bubble-type, except 

Locote neor lounge ond croft ceeas 

Fountains 

in dining room 

and outdoor oreot 

Public ToUpbonot 

1-2 booths with sects 

Locote near entry 

Genoroi Storog* 

Extra equipment ortd 

Use spoce for storage other thon 


miscellaneous supplies 

specified 

Garbage and 

Gorboge cons and 

o. Concealed and ventilated 

Refute 

bond trsick 

b. Floor droin 
c Hose bib 

* Firtt-Aid Room con be used for individual counseling. 


Optionol Services 




Meant and 


Need 

equipment 

Design recommendations 

Portable Home 

a. Trays, steam carts 

a. Storage for equipment 

Food Service 

b. Car, station wagon. 

b. Direct occess of vehicle to kitchen 


truck 


Vending Mochines 

o. Candy and cigarettes 

o. Locate near lounge-dining oreo 

Thrift-Gift Shop 

o. Counters 

o. Locate near entry with street or lobby 


b. Tablet 

c. Choirs 

d. Display cose 

e. Show window 

f. File 

show window 

Beouty ond 

o. Choirs 


Barber Focilities 

b. Storoge 

c. Sink focilities 

d. Mirrors 



SUOOESTEO RiCOMMiNOATIONS FOR PROGRAM FOR 45-100 OCCUPANTS 


Space 

Building areo, sq ft 

Occuponcy 

(opprox.) 

1. Lounge ond Gome Areo 

600 Multifunction space 

17-60 

2. Auditorium Dining-Kitchen 



3. Library 



4. Meeting, doss room 

500 (Subdivide os per program) 

10-50 

5. Croft Room 



6. Office for Director 

130 


7. First Aid 

100 


8. Stoff— 



o. Staff or meeting room 

ISO 


b. Staff Lounge 

ISO 


9. o. Dark Room 

80 


b. Storage Room 

300 


10. Public toilets 

200 



2210 


11. Add 20% woNs & circulations 

440 


Total Buildings 

26S0 


12. Outdoor Recreation Areas 

Vories with site and climate 


13. Porking 10 cors and pickup 

2SOO 
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LOCATION 

The location of mobile homes and mobile home 
developments is usually controlled by zoning. 
Generally, zoning is based upon a land-use plan 
for the community, backed up by sound planning 
principles. However, the basis for mobile home 
zoning is frequently underlain by emotional con¬ 
siderations, rather than land-use planning. 

Mobile homes, and mobile home developments 
in particular, have the reputation of being visually 
unattractive and of attracting lower-income hous¬ 
ing and people. Communities tend to look at mo¬ 
bile homes as affecting property values and as 
tax liabilities. For these major reasons, mobile 
homes are often relegated to parts of the commu¬ 
nity which are undesirable for other uses or rural 


This section is from Cuidetines for Improving the Mo¬ 
bile Home Living Environment, Office of Policy Deveiop- 
ment and Reseorch, HUD, Woshington, D.C, 1978- 


out-of-thc-way and out-of-sight places. Most of 
these areas have neither utilities nor community 
facilities but are selected to be developed as 
high-density living environments. 

Mobile home developments are rarely allowed 
or encouraged in areas well suited for residential 
development. The normally accepted planning 
principles for residential land-use planning are 
to locate residential uses: 

■ in areas of compatible land use and surround¬ 
ing environments; 

• in areas with adequate utility and road sup¬ 
port systems; 

• in areas with reasonable convenience to com¬ 
munity focilities; 

• in areas of similar density such as a mobile 
home density of 4 to 7 dwelling units per 
acre, much like townhouses and low density 
apartments; and 

■ in areas of logical extension or infilling of 
the existing urban growth pottern. 


These principles are often ignored with regard 
to mobile home zoning. 

LAYOUT 

The layout of a mobile home subdivision is nor¬ 
mally a gridlike arrangement of parallel roads 
about 200 feet apart linked together by other 
local or collector roods. This arrangement is used 
because most development costs are determined 
by the amount of rood frontage required for eoch 
lot. Lining the mobile homes up perpendicular to 
the road requires the least road frontage and 
is the most economical arrangement of lots. 

Common focilities like swimming pools and 
community buildings, when provided, are usually 
centrally located within the development and are 
often located as a focal point along the entrance 
drive. Facilities are maintained by the developer 
or homeowners’ association ond each resident 
is charged a monthly rote for use and mainte¬ 
nance. 






4,125 SQUARE FEJET LOT SQUARE FEET LOT 

FIfl. 1 
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The typical subdivision lot consists of about 
4,000-4,500 square feet of land with overall di¬ 
mensions of 40 by 100 feet or 45 by 90 feet 
for single and 50 by 85 feet or 55 by 75 feet 
for double-wide homes. The lot fronts on a road 
built to local specifications for dedicated roods, 
but may not actually be dedicated to the munici¬ 
pality. The rood right-of-way is usually a minimum 
of 50 feet wide and contains a 24- to 30-foot 
poved cartway. (See Fig. 1.) 

INDIVIDUAL MOBILE HOME LOT 

The mobile home lot is the land oreo, large or 
small, upon which the home is ploced and which 
provides space for all of the belongings and activ¬ 
ities of its occupant. 

Required Functienol Areot 

The individual mobile home lot consists of six 
component areas which reflect the basic functions 
of the mobile home site—pod, parking, entrance, 
outdoor living, utility corridor and storage. The 
arrangement of these six functional components 
of the lot is somewhat variable, but typically looks 
like Fig. 2. 



Fig. 7 


The only component of this arrangement that 
is fixed is the utility side of the home which is 
always on the right side when facing the mobile 
home hitch. The other areas are variable, depend¬ 
ing primarily upon the lot sixe and unit orientation 
on the lot. 

Each mobile home lot is usually required, by 
ordinance, to provide the pad, parking area, out¬ 
door living and storage areas. Existing standards 
vary, but typically define a minimum lot size and 
minimum yard areas, which does not give the 
flexibility of lot size required because of the 
highly variable size of homes. A minimum distance 
between homes and setbacks allows this lot size 
flexibility. 

Convenience in Relotionship of Use 
Areos 

The arrangement of the six functional component 
areas of the lot should be determined by the 
floor plan of the home, the characteristics of eoch 
site, and the logical and convenient relationship 
of on-lot space. The sequence in which residents 
use the component areas should be reflected in 


the lot orrongement. The occupant arrives at 
home in a car, makes his way from the car to 
the door and goes in. He lives in his house and 
occasionally moves outside of his home into the 
yard area as an extension of his living space. 
Logically, the parking area should be between 
the park entrance and door. The outdoor living 
area should be odjocent to the home and neor 
one of the two entrances. (See Fig. 3.) 



Circulation—Hierarchy of Streets 
Streets within mobile home developments should 
be grouped into four functional categories: (See 
Fig. 4). 

1. courts, places, culs-de-sac, 

2. local streets, 

3. subcollectors, and 

4. collectors 



Courts, pieces or culs-cle>soc are very minor resi¬ 
dential streets, the primary purpose of which is 
to serve individual lots and provide access to 
local or higher forms of streets. A place may 


be a dead-end, culs-de-sac street or court with 
no through traffic and with limited on-street park¬ 
ing. Local streets are generally short and may 
have culs-de-soc, courts, or occasionally two or 
three branching places. Usually, no through traffic 
should exist between two streets of a higher clas¬ 
sification. The purpose of a local street is to con¬ 
nect traffic to and from dwelling units to subcollec¬ 
tors. 

Subcollectors provide access to local streets and 
courts, places, or culs-de-sac and conduct this 
traffic to an activity center or to a collector street. 
A subcollector may be a loop street connecting 
one collector or outside arterial street at two 
points, or conducting traffic between collector 
streets or artenal streets. 

Collectors are the principal traffic arteries within 
residential areas and carry fairly high traffic vol¬ 
umes. They function to conduct traffic to or be¬ 
tween major arterial streets outside the residential 
areas. A well-planned neighborhood maximizes 
the number of mobile homes located on either 
local streets or courts, places, and culs-de-sac 
where there is no through traffic between streets 
of higher classification. Homes having direct ac¬ 
cess to subcollectors and collectors are allowable, 
but should be minimized. Local streets and courts 
ore safe and desirable places to live; living areas 
are dominant and traffic movement is subordi¬ 
nate. 

Only a single moving traffic lone is necessary 
on local streets or courts, while subcollectors and 
collectors should have two moving lanes. Frontage 
of living areas on entrance roads and collector 
streets should be minimized. 

Street alignments should be based upon sight dis¬ 
tance and proboble roodway speeds using com¬ 
putation methods endorsed by the institute of 
Traffic Engineers. Generally, a minimum practical 
curve radius in residential areas is 100 feet, with 
30 feet acceptable on minor streets. Street align¬ 
ment at intersections is especially critical. The 
preferred angle of street intersections is 90 de¬ 
grees,- for safety purposes, streets should never 
intersect at ongles less than 80 degrees. When 
two streets intersect the same street, they should 
either form a through intersection or be offset 
by at least 100 feet. 

Street grodientt affect the visual character, safety 
and accessibility of the mobile home develop¬ 
ment. Generally speaking, grades between 2 and 
7 percent ore the most desirable; and a minimum 
of 0.5 percent is necessary on all curbed streets 
to prevent pooling of water. If gradients must 
be less than the minimum in very fiat areas, spe¬ 
cial subgrade compaction and street construction 
controls are necessary. Streets of less than 2 per¬ 
cent grade are visually perceived as fiat. Moder¬ 
ate slopes of 2 to 7 percent usually result in a 
more interesting street-scape and encourage more 
imagination in the siting of homes. 

Streets should generally not exceed 12 percent 
grade, but on minor streets grades of up to 15 
percent are acceptable. Where steep road gra¬ 
dients ore unavoidable, care must still be taken 
to flatten grades at intersection areas,- gradients 
within 100 feet of intersections should not exceed 
10 percent, with 4 to 6 percent preferable in 
snow or ice areas for a distance of 50 feet. 

Circulotien layout determines the accessibility of 
the mobile home site within eoch development. 
In properly designed residential neighborhoods 
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without through trafRc, travel distances from resi¬ 
dences to collector streets are short, actual traffic 
speeds are low, lone capacity is not a controlling 
design factor, and inconvenience or short delay 
is a minor consideration. 

In conventional single-family residential neigh¬ 
borhoods, traffic speed should be slow: approxi¬ 
mately 25 miles per hour. In mobile home areas 
where density is higher, speed should not exceed 
15 miles per hour. Momentary delays to allow 
other traffic to poss around parked cars is accept¬ 
able and it is customary to drive slowly to avoid 
children and pets. 

Pavement widths should be determined by consid¬ 
ering probable peak-traffic volume, parking 
needs, and limitations imposed by sight distance, 
climate, terrain and maintenance requirements. 
It it senseless for streets to be wider than abso¬ 
lutely necessary; excessive widths only increase 
development costs which are passed on to the 
lot renter or owner. Also, from an ecological point 
of view, avoiding excessively wide streets means 
less impervious surface which results in less storm 
water runoff. The special problem of delivering 
mobile homes to lots is not a major consideration 
in determining street widths. Spacing between 
the mobile homes and the grades from street to 
lot are of much greater concern. Movement of 
mobile homes from their original placement on 
a lot is uncommon. When homes are to be moved 
through narrow streets, notice may be given to 
remove parked cars from the street. 

Where streets also serve as pedestrian walks, 
they should be built with a cartway 2 feet wider 
than otherwise required. All entrance streets artd 
other collector streets with guest parking should 
be 28 to 30 feet wide; this provides for two 
moving lanes and a parking lane on one side. 
Collector streets without parking should be 24 
to 26 feet wide. Minor streets with parking on 
one side should be 26 feet wide; and local streets, 
courts, plazas and culs-de-sac with no parking 
should be 20 feet wide. A 20‘foot wide pavement 
is the minimum width which generally offers year- 
round utility and convenience where snow and 
ice control is necessary. 

One-way streets may be allowed at 11 -foot 
widths in the following situations: (1) adequate 
off-street parking is assured; (2) the climate is 
mild, and snow and ice control problems cannot 
be foreseen; (3) total loop length will not exceed 
about 500 feet; (4) no more than about 25 dwell¬ 
ing units are served; (5) adequate longitudinal 
sight distonces can be provided; and (6) vehicle 
speeds may be reasonably expected in the 10- 
to 15-mile-per-hour range. A 16-foot wide pave¬ 
ment may be a practical loop street alternative 
in difficult terrain where cross-pavement ground 
slopes are severe, where vehicle speeds will not 
exceed 10 miles per hour, and where other above- 
outlined considerations can be met. Under the 
various conditions outlined, the 16-foot-wide 
pavement can be functionally effective, but will 
result in a higher level of resident inconvenience 
than a wider pavement. Sixteen feet cannot be 
considered a desirable pavement width but must 
be conceded to be acceptable under certain con¬ 
ditions, where necessary to avoid destruction of 
natural feotures. 

Street righte-ef-wey are a consideration unique 
to the mobile home subdivision development. 
Streets within rental parks simply aren’t dedicated 
to the municipality since the entire pork properly 
is owned by the park developer-operator. In order 
to ochieve moximum density, a park developer 


will usually retain ownership of roads and there¬ 
fore does not have to meet local standards for 
roads or reserve a wide right-of-woy. 

Within the mobile home subdivision, the streets 
and street rights-of-way are dedicated or retained 
in the ownership of the homeowners' association. 

When roads are to be dedicated, they have 
to meet the same standards applied to all roads 
within residential areas. This gerserally means that 
a 50-foot right-of-way is required. The resulting 
arrangement of spoce, small lots ond wide rights- 
of-way, is comparatively wasteful of spoce. 
Space is still lacking where it is most needed 
(in the outdoor living area of individual homes) 
because lot sizes ore still usually small. On the 
other hand, an excess of spoce is provided where 
it is needed least. The distance between homes 
on opposite sides of streets is sometimes 70 to 
80 feet, a more generous spacing than is needed 
in a small lot development. 

Street Hghts-ef-wey must be adequate to provide 
required street pavements, sidewalks, drainage 
facilities, and utilities os needed, when they are 
placed in the rights-of-way. Right-of-way widths 
are too frequently 6xed uniformly by local ordi- 
rvances, regardless of the actual space required 
to accommodate necessary improvements. Exces¬ 
sively wide rights-of-way waste land and result 
in avoidable maintenance costs to the municipal¬ 
ity; a community realizes no tax revenue from 
street rights-of-way. This land would be better 
devoted to irsdividual building sites rather than 
public right-of-way. 

SIdewolks along the road edge in suburban resi¬ 
dential areos are being provided less frequently 
than in the past, and the amount of pedestrian 
use varies. Placement of sidewalks immediately 
adjacent to the road isn't really a safe location 
unless curbs are provided. More elaborate devel¬ 
opments have interior pedestrion paths linking 
logical origins and destinations such as clusters 
of individual homes to community facilities or to 
convenience commercial areas. Paths or sidewalks 
other than these are not necessary in low-trofRc- 
movement oreas. 

Orelnege fedlltles may include either grassed 
swales or curb gutters and subsurface storm drain¬ 
age structures. Where roadside drainage swales 
are used, they normally require a right-of-way 
at least 10 feet wider than the pavement width. 
Thus if a 28-foot pavement is used and swales 
are located on both sides, a total right-of-way 
of 48 feet would be required. If streets ore curbed, 
there may be no justifiable reason for right-of- 
way widths to be much wider than roadwoy pave¬ 
ments. 

Deed>encl streets must be provided with turn¬ 
around areas. Tum-orounds in most conventional 
single fomily subdivisions are cul-de-sac streets 
with a 75- to 80-foot-diameter paved area. It 
is fairly common in mobile home parks to eliminate 
the turning circle for streets with fewer than 
twenty-five homes, substituting a "T” or *'Y" turn¬ 
around incorporated into a parking lot cluster. 
'T* and "Y" turn-arounds should utilize on 18- 
foot minimum radius on oil turns. The residential 
dead-end turn-around is basically for automobile 
use, but larger vehicles must sometimes be accom¬ 
modated. Residential streets will also be used, 
in decreasing order of frequency, by refuse collec¬ 
tors, delivery trucks, snowplows, moving vans and 
fire trucks. Experience hos shown that circular 
paved turning areas 75 to 80 feet in diameter 
function very well. 


Curbs along residential streets are usually justified 
for three reasons; (1) preventing the roodway 
pavement from breaking down, (2) controlling 
traffic from encroaching beyond paved surfaces, 
and (3) concentrating and channelizing storm¬ 
water runoff. Valid arguments have also been 
mode against the use of curbs, making a cleorcut 
answer difficult. Proponents of curbless streets 
regard curbs as both a needless expense and 
an ecologically unsound practice which disrupts 
natural surface drainage and requires expensive 
storm drainage facilities. Such facilities frequently 
concentrate storm water and produce water ve¬ 
locities which necessitate the collection of water 
in pipes and storm water systems. These condi¬ 
tions tend to minimize the amount of water infil¬ 
trating the ground and can cause o considerable 
amount of fast-moving water to leove the site 
and cause off-site flooding and erosion. Swales, 
an alternative to curbs, can collect water where 
velocity it slowed and allow it to be absorbed 
into the ground. Proponents of curbless streets 
also question the reliobility of curbs as a safety 
measure, citing how easy it is for a vehicle to 
strike or go over o curb and out of control. 

The decision to use curbs should largely be 
based on how effectively storm water can be 
removed from the site without couting harmful 
on- or off-site impacts. The feasibility of using 
swales should be explored as a preferred alterna¬ 
tive over the use of curbs during the early planning 
phase. If curbs are used, the rolled curb may 
be more desirable due to the numerous crossovers 
required for frequent on-lot parking areos, yet 
its effectiveness in controlling traffic may be less. 
If curbs are not used, pavements can be prevented 
from unraveling by using a thickened-edge pave¬ 
ment, extending the bose course beyond the pav¬ 
ing surface by 6 to 8 inches, or using onchored 
steel edging flush with the pavement surface. 

COMMUNITY PAaUTIIS* 

The need for community facilities is related to 
the density of the development. Community focili- 
ties are especially important in smoll lot develop¬ 
ments where private outdoor space is limited; they 
are somewhat less critical where lots art lorg* 
enough to allow many octivities in individual 
yards. At higher densities, community open space 
can compensate for small private exterior living 
space. 

Regulations for community facilities and open 
space systems typically require that at least 8 
percent of the gross site area be devoted to recre¬ 
ational facilities and that a community building, 
storm shelter, laundry and drying focilities. toilets, 
and a management office be provided. Depend¬ 
ing on the size of the development, however, 
all of these facilities may not be desiroble or 
necessary. 

Tot lots and areas for children to play away 
from the mobile homes are especially necessary 
to minimize disturbance of the individual resi¬ 
dents' outdoar living areas. In developments 
where lots are greater than 10,000 square feet, 
there is less dependence upon community space; 
but playground and pork areas for large-scale 
activities are desirable as in any residential area. 

Community areas should have a parklike at¬ 
mosphere compatible with residential living envi¬ 
ronments. Community buildings and structures 
should also be designed in a manner compotible 


* SOURCEt Gt/idkfin 0 $ for Improving tho MobHo 
Homo Living Environment, Office of Policy Development 
and Reseorch, HUD, Washington, D.C., 1978. 
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with a residential living environment rather than 
a commercial development. 

Public outdoor open space commonly consists 
of two types: “structured" and “unstructured" 
facilities. Structured facilities include formal play¬ 
grounds, golf courses, shuffleboard courts, tennis 
courts, swimming pools, and related facilities. 
Structured facilities are normally developed in a 
complex with a community building. Equally im¬ 


portant are the unstructured public open spaces 
which can be as simple as open grass areas for 
spontaneous team games and other activities. The 
type of community facilities necessary for any 
mobile home development is determined by the 
occupants to be served. A family-oriented devel¬ 
opment may require more extensive outdoor open 
space for active recreation, whereas a retirement 
community may require less space but a greater 


variation of activity areas. Community focilities 
commonly include such things as swimming pools, 
community buildings, vehicle storage areas, pe¬ 
destrian paths, tot lots, and court gomes. 

Community Building 

A community facility which is common to most 
new mobile home parks is the community building. 





Pig. S Mobile home pork sketch plans. 


132 




Residential 


MOBILE HOMES AND PARKS 


It contains more than one activity and serves more 
than one function. Uses commonly built into a 
community building include: laundry facilities, 
meeting rooms, recreation rooms and, in the case 
of family-oriented parks, day-care centers. The 
building is normally constructed as port of o com¬ 
plex including structured outdoor recreation facili¬ 
ties. such as swimming pools and limited off-street 
parking. Community buildings should be designed 
with a residential character harmonious with the 
mobile home development. When constructed and 
managed properly, the community building can 
be a major asset to the mobile home environment. 
The key word becomes “management,” for ofter 
the mobile home development is established and 
the community building is constructed, it is the 
responsibility of the homeowners* association in 
subdivisions, and the operator in parks, to main¬ 
tain the structure and operate the activity pro¬ 
grams. 

A secondary, but very important, function of 
the community building is that of storm shelter 
for mobile home residents. In areas of the country 
where dangerous storms might occur, a structur¬ 
ally adequate community building of ample co- 
pacity must be provided for the residents* safety. 

The Mobile Home Manufacturers Association 
recommends that approximately 10 to 15 square 
feet of floor area per mobile home unit should 
be provided. 

Common Vohiculor Storogo Area 

Much of the clutter and disarray in mobile home 
porks is due to the lack of a defined storage 
area for seldom-used vehicles or recreotional vehi¬ 
cles. Provisions for storage of these vehicles 
should be included in the mobile home develop¬ 
ment, especially where lots are small. In many 
mobile home parks, residents hove more leisure 
time than their conventional housing counterports; 
recreational equipment, snowmobiles, boots, and 
travel trailers are sometimes abundant. Recrea¬ 
tional vehicles generally take up too much spoce 
to be stored on each individual home site. Com¬ 
mon areas accessible to all residents of the devel¬ 
opment are necessary to store such vehicles or 
equipment. The storage area should be separated 
from the living areas of the site and should be 
a gravel or hard surface area erKlosed by a secu¬ 


rity fence and adequately screened from sight. 
At least one storage space should be provided 
for every 19 mobile homes. 

Swimming Pools 

Swimming pools do much to enhance the imoge 
of a mobile home community. In fact, most high- 
quality mobile home parks include a swimming 
pool or some equivalent structured recreational 
facility. The generally isolated location of mobile 
home developments suggests that such a facility 
is desirable, especially under certain climatic con¬ 
ditions and for specific segments of the mobile 
home market. Swimming pools ore usually located 
near a community building and other structured 
facilities, and should be designed to accommo¬ 
date the anticipated usership without undue 
crowding. An estimate of participation rate during 
typical summer weekends provides the basis for 
determining an appropriate pool size. This rate 
of participation varies with the expected popula¬ 
tion characteristics of the development. Approxi¬ 
mately one-quarter of the persons at the pool 
will be in the water at any one time, and the 
pool should be designed to provide 10 to 15 
square feet of water surface for each wader and 
30 square feet for each swimmer. Deck area equal 
to or larger than the pool surface area should 
be provided. Most participants also desire a 
large, fenced-in turf area of equal size for sun¬ 
bathing. 

A general rule of thumb for estimating required 
pool areo is to provide 3 square feet of pool 
surface for each mobile home lot. (This standard 
assumes 2 potential participants per home. 20 
percent participation rate, 25 percent of actual 
participants in pool at any one time, and 30 
square feet of surfoce per swimmer.) 

Tot Lott ond Playgrounds 

Tot lots are small playgrounds consisting of sev¬ 
eral pieces of ploy apparatus, swings, or climbing 
equipment provided especially for use by young 
children. They should be located close to the 
homes which they serve or within the community 
recreation area where they can be easily observed 
and supervised. Ideally, a small tot lot could be 
established for each grouping of homesites so 


that children could use them without crossing col¬ 
lector streets in the development. Tot lots also 
work well when located adjacent to adult recrea¬ 
tion areas so that children may be observed by 
adults using other facilities. 

Playgrounds are somewhat larger in scale than 
tot lots and are normally oriented to elementory- 
school-oge children. They should have safe appa¬ 
ratus which provide opportunities for children to 
use a variety of motor skills. Such equipment can 
include: tire or other flexible-seat swings; seesaws 
with tire safety stops; climbing arches or other 
apparatus on “soft” surface; and splinter-free 
climbing blocks. 

Court Garnet 

Basketball and tennis courts are popular facilities 
for adult recreation. They can often be irKorpo- 
rated into a centralized recreation clubhouse com¬ 
plex where they are easily accessible via streets 
and pedestrian paths. Both facilities require much 
space, serve a limited number of people at any 
one time, and can benefit from night lighting 
which increases the number of people who can 
be served. 

General Court Gomes 

• Provide a variety of facilities to serve various 
age groups including-. 

basketball courts (hard surface)—50 users per 
half court, daily capocity 
Volleyball (in lawn area)—72 users per court, 
daily capocity 

shufReboard (hard surfoce)—20 users per court, 
daily capacity 

• Lighting for night use of court areas is desirable 
and will increase daily capacity by 20 to 30 
percent. 

Tennis Courts 

• Provide a fenced, low-maintenance, all-weather 
(hard-surface) court. 

> General copocity is 20 participants per day 
per court. 

■ Lighting for night use is desirable and will 
increase capacity by 40 percent. 
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STANDARD DETAILS > SEWER AND WATER 
CDNNECTIDNS FDR MDBILE HOMES 


A NON-FREE ZtNO WALL HYDRANT 

B MAIN SHUT-OFF VALVE 

C WATER CONNECTION (9/4* COPPER TUBINB) 

0 WATER RISER PIPE (BEE DETAILS) 

E MOBILE HOME DRAIN OUTLET 

F 8EWER CONNECTIONS (BEE DETAIU 

• SEWER RISER PIPE (SEE DETAIL) 

(■) 




STAND 

STAND 


SOURCE: Mobile Homes Monufocturers Associotion. 
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OFFICE. MOBILE HOME PARK 


FLOOR PLAN no scale 



NOTE’ SIZE AND FACI.ITIES SHOWN FOR THIS OFFICE BUILOINO IS BASED ON 
HYPOTHETICAL CONDITIONS AND IS NOT MEANT TO BE AN ILLUS> 
TRATION OF A MOOEL OFRCE FOR ANY PARK 


ANY GIVEN PARK MAS CONDITIONS WHICH DICTATE WK^ 

BUILDING SHOULD HAVE TO FUNCTION PROPERLY. THE FOLLOWING 
CONDITIONS SHOULD BE CONSIDERED- 


1 PARK ADMINISTRATION AREA ’ 

2 WAITING AREA 
S PUBLIC AREA 


4 PARK INFORMATION CENTER 


S PUBLIC PHONES 


G PARTS a SALES SERVICE 
7 UfiBAfiJL 


a ELECTRICAL B MECHANICAL RC 


OTHER THAN SIZE Of BULDING. TYPE OF CONSTRUCTION AND AREA LOCATION. 

SOME Of THE fWCTORS WHICH DICTATE SIZE OF AREA REQUIRED ARE REQUIREMENTS ^ 
ELECTRIC. PHONE. GAS B WATER COMPANIES B LOCAL COOES FOR INCOMING SERVICES. 
METERING. PROTECTION B SUPERVISION R)R THE RARK UTILITIES, AS WELL AS VENT^I- 
LATION. WAGE B WATER HEATING, ELECTRIC PANELS. ETC. FOR THE BUILDING ITSELF 


ADDITIONAL AREA REQUIREMENTS MAY BE.’ CENTRAL LIGHTING CONTROL STATION ANO 
CENTRAL TV. ANTENNA RELAY STATION. 


NOTE: ALL ABOVE INFORMATION MUST BE DETERMINED LOCALLY BY THE 
PROSPECTIVE PARK OWNER THERE ARE NO NATIONAL AVERAGES OR A 
"TYPICAL* OFFICE BUILDING TO FIT ALL CONDITIONS 


FI 9 . 7 Park oPRc* bwilding. (George Muromolo, Architecl) 



IQ* WIDE UNIT 

NO SCALE 


Hit, 

miw 

i 


1 WORK COUNTER 


^mt'iT! 

oe#fl 










STORAGE 


L 


STfcHO-'*' 


PUBLIC SPACE 


UaC 


20' WIDE UNIT 


NO SCALE 



Pig. 8 Pork office mobile unite. (George Muromoto. Architect) 


135 











Residential 


MOBILE HOMES AND PARKS 


LAUNDRY. MOBILE HOME PARK 


CKrcr own fsrk ooianos bt local invcstigatioio of- 


I. AVAILABLE COMMUNITY FAGLITICS NEABBY. 


2 NUMBEB OF COACHES WITH OWN LAUNDBY FACILITIES. 

(THE NUMBEB OF UNITS MANUrWCTUBEO WITH LAUNOBY 
FACILITIES IS OBOWING EACH YEAB.) 

S SEASONAL AND WEATHEB CONDITIONS TO ESTABLISH BATIO 

OF WASHEBS TO OBYEBS-AND TENANT PBEFEBENCES FOB EfT>CB 
OB BOTH TYPES OF OBYING 

Al demand fob additional laundry SERVICES OB SPACE SUCH AS 
IRONING. HANDLING. PACKAGING ETC 

S COMPARE COSTS AND/OR NEED FOB COMMERCIAL* TYPE EXTRACTORS 
a OBYERt. 


INTERIOR ROOM RNiSHES 

minimum gooo 

FLOOR CONCRETE* CERAMIC HUE OB TEBRAZZO 

BASE COVED CONC> COVED CERAMIC OLE.FACING TILE OB TEBRAZZO 

WALLS CEMENT ENAMEL CERAMIC TILE OB FACING TILL 

OB EPOXY 
^AYED ON 
PONC. BLOCK. 

CE1UNG CEM. PLASTER MINERAL ACOUSTICAL T1.E 


I - 


• Wrm HARDENER ADDITIVE 



0\rr TO ORTING 


ENCLOSE ENTIRE AREA 
ABOVE > SIGHT-LINE B VISION- 
PROOF DECORATIVE FENpE 
THIS MAY BE WOOD- LATTICEO 
LOUVERED OR WOVEN OB 
MASONRY WITH DECORATIVE iM XT 
PERFORATIONS B PATTERNS 


WAITING UDUNGE 


TABLE 


IRONING 


OB HOBZ 
SIDING, WOOD, 
ALUM. CEM. ASa. 
PANELS 


L 


FLOOR PLAN 

RO SCALE 


SYMBOLS 

W - WASHER 

LT-LAUNDRY TRAY. DOUBLE 
0* DRYER 

EXI-COMMERCUL EXTRACTOR 

ss-SERVICE mm 
♦ WALL OUTLETS 
Q) DISPENSBNIETERQENT. SOAR 
STARCH, BLUING. BLEACH. ETC 
^ DISPENSER. CANDY, DRINKS, ETC 
(OPTIONAL) 

(S) TELEPHONE 


ABBREVIATIONS 


WC WATER CLOSET 
UR URINAL 
LAV LAVATORY 
FD FLOOR ORAM 


Fig. 9 Typicol minimum laundry building focilitiaft for o mobil* homa pork of obout 100 tpocoA. (G«org« 
Muromoto, Architact) 



> 


NOTE 

VARIOUS WIDTH B LENGTH UNITS 
IN STANDARD MODELS OR CUSTOM 
BUILT TO OWN FLOOR PLANS ARE 
AVAILABLE FROM SOME MOBILE 
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MOBILE HOME PARK 


STREET STREET STREET 
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STREET 


STREET 



MOBILE HOMES parallel B PERPENDICULAR 
TO STREET 















































PUBLIC PASSAGE 

ORIENTATION TOWARD COMMON POINT OP INTEREST 


STREET 



ORIENTATION TOWARD STREET 



ALL MODULES SHOWN ON THESE SHEETS 

HAVE BEEN EXTRACTED PROM WORKING DRAWINGS AND SITE 
PLANS PROVIDED BY THE FOLLOWING ARCHITECTS AND LANDSCAPE 
ARCHITECTS. CONSULTANTS TO THE LAND DEVELOPMENT 
OlVISON OF M H M.A. : DAN ABERNATHY, CLAY ADAMSON. 

TONY BARNES. JOHN COOPER. ROBERT EBL.JOE GERACI, 

EDWARD GEUBTNER. MARTY GILCHRIST. STEVE LUND.TOM MIERZWA. 
DONALD MOLNAR. TED POTZNER. ROBERT PHILLIPS. PHILLIPS RUSH, 
DOUGLAS RUTH. DONALD WESTPHAL. LARRY WHITLOCK 
THE STAFF OF LAND DEVELOPMENT DIVISION REFINED THESE 
MODULES AND COORDINATED THE PROGRAM 


Fig. 12 (conf.) Mobil* homo pork modulo*. 
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1. INTRODUCTION 
A Youth Hoklol Doftcribod 

A youth hostel provides for young people on their 
travels what a hotel provides for adults: a place 
to sleep, wash, and eat. But whereas a hotel 
segregates people—in private rooms and at pri¬ 
vate tables—a youth hostel brings them together,* 
it is a meeting place at which young people of 
different nationalities, social bockgrounds and 
opinions can meet and come to know each other. 

The simplest youth hostel, in a country district 
frequented by walkers or climbers, will provide 
only the basic requirements of dormitories, wash¬ 
rooms, sanitary installation, and a kitchen in 
which travellers can prepare their own meals. On 
the other hand, a large modem youth hostel, in 
a city or main tourist center, will offer comfortable 
bedrooms with four to eight beds, hot shower 
baths, recreation rooms, a restaurant or cafeteria, 
and other facilities. (See Fig. 1.) 

Each youth hostel is in the charge of adult 
houseparents or ‘wardens' (generally a married 
couple) who have an educational as well as an 
administrative function; their task is to weld the 
group of young strangers under their roof into 
a friendly and happy community for the brief 
period of two or three days. The charge for ac¬ 
commodation is kept to the minimum consistent 

SOURCE: rhe Design, Construction and Equipment 
of Youth Hostels, InfemoHoool Youth Hostel Federation, 
Welwyn Garden City, Englond. 1975. 


with adequate standards. For this reason simplic¬ 
ity is the rule—there ore no servants, and visitors 
normally take a share of the domestic duties in 
the hostel; beds are equipped only with mattress 
and blankets, each visitor bringing his own sheet 
sleeping bag in place of sheets; furnishing is sim¬ 
ple though it may be in good taste. 

‘Youth* is a word which canrrat be rigidly de¬ 
fined, and there are few countries in which o 
strict age limit is applied. Preference is generally 
given, however, to visitors aged under 25, while 
10 years is considered the minimum age for inter¬ 
national usage of hostels. 

In order to exercise some control over the use 
of hostels, admission is restricted to holders of 
a membership card, but a card can be obtained 
for a very modest charge (graded according to 
age) and no discrimination is shown against any 
applicant on grounds of religion, politics, race, 
colour, etc. Membership cards issued in any coun¬ 
try within the International Youth Hostel Federa¬ 
tion are accepted at youth hostels in every other 
country. 

Consequently, hostels should have a certain uni- 
farmity, so that, in whatever port of the world 
it may be, the youth hostel will provide accommo¬ 
dation acceptable to all visitors. Thus for instance, 
in Japan, western style beds and chairs are to 
be found alongside the traditional pillows, cush¬ 
ions, and beds placed directly on the floor. At 
the same time, it is important that each country 
preserve its individual custams and national char¬ 


acteristics, as these are often the very things 
which attract visitors. The youth hostel must never 
be a form of standardized barracks which could 
be produced in any country and be repeated 
throughout the world. The converse in fact should 
be the criteria.* no two hostels even in the same 
country should be identical, in order that each 
hostel visited will be a new experience. Within 
this principle, the practical arrangements of 
spaces and hygiene facilities can, and should, 
conform to a common minimum standard: 

MINIMUM AND NORMAL STANDARDS 
FOR YOUTH HOSTELS 
(adopted at the 28th Canference of the 
International Youth Hostel Federation, 1970) 

Minimum Sfondords (Obligatory) 

Every Youth Hostel must provide: 

■ Supervision by a warden or other suitable adult 
person who shall be responsible for the well¬ 
being of the person using the hostel. 

• Separate dormitories for men and women, with 
separate entrances (but family rooms may be 
offered for porents with young children). Dormi¬ 
tories must be equipped with beds, each with 
a mattress, a pillow, and a sufficient number 
of blankets according to the climate. 

• Separate sanitary installations (toilets and 
woshing focilities) in adequate numbers for men 
and women, kept in clean and hygienic condi¬ 
tion. 

■ A members' kitchen, equipped with cooking 
stoves, pots, pans, etc., or some simple facilities 
for cooking meals. Focilities enabling the hostel 
staff to provide meals at reasonable prices may 
also be provided. 

• A common room, terroce, or other ploce (de¬ 
pending on the climate) in which guests can 
meet and get to know each other. 

Additional Facilities (Optional) 

Dependent upon the size and function of o youth 
hostel, other accommodation will be required 
which may include the following: 

(a) A baggage room 

(b) Living occommodotion for staff 

(c) A lockable cycle store 

(d) A heated and ventilated drying room for 
the drying of wet clothing 

(e) A kitchen in which the warden and/or staff 
can prepare meals for supply to the hostel¬ 
lers; also food stores, and facilities for ca¬ 
tering staff 

(f) A separate small room (or rooms) for lead¬ 
ers or instructors 

(g) A sick room (alternatively the leader's room 
can be used in the case of sickness) 

(h) A room in which hostellers can wash, dry, 
and iron clothes 

(i) A room in which the warden (or hostel staff) 
can launder hostel linen 

(j) Additional common rooms which can also 
be used as dining rooms and as classrooms 
for school parties 

(k) A reception office and store where the 
warden can receive and book in hostellers 

(l) Accommodation for specialist equipment as 
required depending on the location: ski 
store, boat sheds, stables, etc. 

In the early days of the youth hostel movement 
many very simple hostels were set up in whatever 
property was available, such as old cottages, 
huts, old schools, and farm buildings. This type 
of simple accommodation is still employed in 
many parts of the world, especially in those areas 
where the population is thin and there is a degree 
of isolation. 



Fig. 1 Diogrom showing the relationship between the elements of o modern youth hostel. 
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INTRODUCTION 

This section has been prepared to assist in the 
designing of a new hostel or in the conversion 
of an existing building into a hostel. 

Each type of room necessary in a hostel ia 
described and all the various features relative 
to each room are indicated. 

The information in this section is based on 
the physical standards for hostels adopted 
by the American Youth Hostels in 1962 and on 
the national building code of National Board 
of Fire Underwriters. 

All the computations are approximate and 
they must be modified to suit actual conditions. 
All local or state building codes which are 
more stringent than the information in this 
section will take precedence. 

Figure 2 illustrates the relationship that 
should exist among rooms. Entrance through 
the foyer into the common room; then, access 
to the boys' and girls' bunk rooms, preferably 
through a hall. The toilets should be located 
directly off the bunk rooms, but it is also 
desirable to have access to them from the hall, 
so that the bunk room does not become a pas* 
sageway. 





Fig. 7 Flow diegrom. 


The common room and dining room may be 
combined in small hostels and provides a big, 
flexible space for recreation. The kitchen, 
located off the dining room, should be large 
enough to handle group cooking activities. If 
possible, the kitchen should have direct out* 
side access for ease of food and garbage trans* 
port. 


A Trail Hostel Design Manual, American 
Youth Hostels. Inc,, New York, N Y 


COMMON ROOM 
Room Area 

A minimum of IS sq ft per person is required. 
For combination dining and common room, 
22 sq ft per person should be allowed. (See 
Table 1 and Fig. 3.) 


TABLE 1. Room area chart* 


Number 
of people 

Common 
room, min. 
sq ft 

Oinmg and 
common room, 
min. SQ ft 

10 

150 

220 

15 

225 

330 

20 

300 

440 

25 

375 

550 

30 

450 

660 

35 

525 

770 

40 

600 

880 


‘These are minieiuin room sizes. More space is elways 
desirable 



Fig. 3 Oining-commen room. Typicol loyowt for 30 
people. 


OINING ROOM 
Room Area 

A minimum of 12 sq ft per person for dining 
room is required. For a combination dining 
and recreation room, minimum of 20 sq ft per 
person should be allowed. (See Table 2.) 


TABLE 2 
area chart* 

Dining room (only) room 

Number 

Area needed. 

Window area. 

of people 

min. sq ft 

min sq ft 

8 

100 

8 

10 

120 

10 

12 

144 

12 

16 

192 

16 

20 

240 

20 

24 

288 

23 

28 

336 

27 

30 

360 

29 


‘These ore minimum room sizes More space is always 
desirable 


tip yitcmbm 



KITCHEN 

• Add units together to form larger kitchens 

r in nru 

1 1 i 12 5 4 

■ Should have door to outside handy for 
garbage or food deliveries 

• Should try to line up sinks for economical 
plumbing 

• Should have window or electrical fan for 
range ventilation 


TABLE 3 Schedule of Kitchen Fixtures 
(Minimum) 


Number of 

Range Refrig.. 


people 

Sinks burners 9 cu ft 

Ovens 

10 

1 : 

1 1 

1 

15 

2 : 

1 1 

1 

20 

2 i 

\ 2 

1 

25 

2 [ 

) 2 

2 

30 

3 6 2 

2 

35 

3 : 

f 3 

2 

40 

3 8 3 

2 

BUNK ROOMS 



TABLE 4 

Room Area Chart 




Min. area 

Min window 

Number of 

Number of 

needed. 

area desired, 

double bunks people 

sq ft 

sq ft 

2 

4 

120 

15 

4 

6 

240 

30 

6 

12 

360 

45 

8 

16 

480 

60 

10 

20 

600 

75 

12 

24 

720 

90 

14 

26 

840 

105 

16 

32 

960 

120 


Must include extra space for blanket and mattress storage 
in closet 

Minimum ceiling height it to be 8 f1 
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Fig. 5 Food frollic pottorn. 


^IMIC 



vr 

X 

i 



Fig. 6 Typicol unit loyout (foods about 15 pooplo). Fig. 7 Typicol kitchon (foods obout 30 poopio). 


TOILETS 

TABLE 5 Schedule of Minimum Toilet 
Requirements 

Boys' toilet 

No of 


persons 

W.C 

Urinals 

Sinks 

Showers 

4 

1 

0 

1 

1 

8 

1 

0 

1 

1 

10 

1 

1 

2 

1 

12 

1 

1 

2 

2 

16 

2 

1 

2 

2 

20 

2 

1 

3 

2 

24 

2 

1 

3 

3 

28 

2 

1 

3 

3 

30 

2 

2 

4 

4 

Girls' toilet 

4 

1 


1 

1 

8 

1 


1 

1 

10 

2 


2 

2 

12 

2 


2 

2 

16 

2 


2 

2 

20 

3 


3 

3 

24 

3 


3 

3 

28 

3 


3 

3 

30 

4 


4 

4 




Fig. 10 Typicol toilot loyout. Noto bock-to-bock 
plocomont of plumbing fixturos for oconomy; com¬ 
mon plumbing woll for ooso of plumbing occoss; 
washroom oroo soporoto from toilot oroo for bottor 
usogo; wotor closots in soporoto comportmont for 
privocy; scroon ot ontronco door to shiold intorior. 
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HOUSEPARENTS APARTMENT 

* Houseparents' apartment should be lo* 
Gated next to and connected with the hostel 
common room for control. 

* A small office is a good connection to 
the hostel from the epartment. It should over* 
look the hostel entrance, if possible. 

* A separate outside entrance should be 
provided. 


TABLE 6 Minimum Room Size Schedule 


Room 

Area, 
sq ft 

Living room 

. .. .196 

Kitchen-dining 

.90 

Bedroom . . . . 

.140 

Storage .... 

.20 

Bathroom . ... 

.35 

Office . . 

.80 



Fig. II Typical oportasent loyout. Nolo: This it an averoge> 
tixe oparfment. More tpoce ond room it alwoyt detiroble. 
Thit it one of mony pottible layoutt. 



Fig. 13 Troll hottel detign 1. 
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By HOWARD P. VERMIIYA, A/A 

SITE PLANNING AND SUBDIVISION 
LAYOUT 


Site planning in its narrow Sanaa involves 
the disposition of space for appropriate 
uses; the positioning of structures to pro* 
vide effective relationships (well-propor* 
tioned mosses with attractive outlooks ond 
good orientation); the provision of access to 
structures in on expeditious, attractive, ond 
safe manner; the design of the services, 
walks, streets, parking facilities, drainage, 
and utilities; the preservation of the notural 
advantage of the site, and its enhancement 
by landscaping. 

In its larger sense, site planning involves 
consideration of the site in relation to the 
physical pattern and economic growth 
trends of the larger area of which it is a 
part. An analysis of the area should be 
made based on population growth, family 
formations, fomily size, housing inventory, 
income levels, schools, taxes and assess¬ 
ments, transportation and traffic patterns, 
and directions of growth. An analysis of 
site development costs should be made in 
terms of densities, housing types, construc¬ 
tion types, topography and grading, and 
local requirements with regard to zoning, 
subdivision regulations, and utility services. 
This analysis may be mode as a basis for 
site selection or as a basis for determining 
the most appropriate use of a particular 
site. For large sites involving several types 
of housing, commercial or industrial uses, 
schools, and churches, more extensive anal¬ 
yses may be necessary. For small sites 
forming ports of neighborhoods already 
established, the analysis need not be as 
comprehensive. 

A subdivision site plan con be made for 
a complete community, involving all types 
of land use found in o typical town or vil¬ 
lage, or for a neighborhood, usually con¬ 
sidered to be a homogeneous area large 
enough to support an elementary school, or 
for a segment of o neighborhood. The 



Fig. 1. Principles of neighborhood planning 

Courtesy Urban Land Institute 


1. Size. A residential unit development should provide housing for 
that population for which one elementary school is ordinarily required, 
its actual area depending upon its population density. 

2. Boundaries. The unit should be bounded by arterial streets 
sufficiently wnde to facilitate traffic by-passing the neighborhood instead 
of passing through it 

3. Open Spaces. Small park and recreation space, planned to meet 
the needs of the particular neighborhood should be provided. 

4. Institution Sites. Sites for the school and other institutions having 
service spheres coinciding with the limits of the unit should be suitably 
grouped about a central point or common, and combined with the 
neighborhood recreation area, usually. 

5. Local Shopping Center. If warranted by the population to be 
served the local convenience shopping facility should be located at the 
t‘dge preferably at an arterial traffic junction and adjacent to similar 
commercial districts, if any, of adjoining neighborhoods. 

6. Internal Street System. The unit should be provided with a 
special street system, each highway being proportioned to its probable 
traffic load, and the street net as a w’hole being designed to facilitate 
circulation within the unit w'ith good access to main arteries, and to 
discourage its use by through traffic. 
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Fig. 2. EiMipla of welt-piomiod neighborhood 
Courttsy Urban Land Institute 


Sites are provided for parks, 
playing fields and recreational 
areas. 

Church sites are provided in con¬ 
venient locations. 

There is a central shopping area, 
with ofT-street parking. 

Two school sites are provided, 
reasonably accessible from all 
parts of the neighborhood. The 
Catholic school is off-centre be¬ 
cause it also serves adjacent 
neighborhoods. 

“Through” arterial highways, of 
adequate width, are separated 
from local service roads by lim¬ 
ited access planted strips. Thus 
both “local” and “through” traf¬ 
fic are safeguarded. There are 
feeder roads for bus routes. Lo¬ 
cal residential streets are de¬ 
signed in such a way as to dis¬ 
courage “through” driving, yet 
remain adequate for local pur¬ 
poses. 

At the corners of the area, there 
are intersections designed to 
keep “through” traffic moving. 
One-family housing is created in 
an aesthetic as well as a func¬ 
tional setting. Set-backs are ar¬ 
ranged to allow for a “rhythmic 
variation”. A buffer strip sepa¬ 
rates housing from an adjacent 
industrial zone. 

There are also apartments and 
row housing in a variety of types. 
A neighborhood “focus” of larger 
buildings and open space is in¬ 
cluded as an essential ingredient 
of a well-designed residential 
area. 

principUs of neighborhood planning ore 
illustrated in Fig. 1; on example of o well- 
planned neighborhood Is shown in Fig. 2. 

Houting typ^t 

It is no longer considered good practice 
to limit housing within a subdivision to one 
type and price range. For sites of fewer 
thon 100 houses the range of types should 
be restricted but the range in price should 
permit some variotion, the degree of dif¬ 
ference being reduced as the size of the 
site diminishes. For larger sites not only 
may the types of single-family houses be 
varied, but rental housing of either high- 
riee or garden types may be included 
where zoning permits. Apartments and 
town houses (row houses in small groups) 
often provide a very satisfoctory transition 
between the commercial (shopping) areas 
and the less dense residential areas. 

SingU-family houiing: Lot sizes for the 
single-family detached house are wider now 
than they were 30 years ago; 60 ft is con¬ 
sidered the minimum width and 70 to 80 ft 
is more usual. This has come about because 
of the popularity of the one-story house 


with large glass areas and provisions for 
outdoor living with a reasonable degree of 
privacy. Devices such as patios ond courts 
and fenced-in areas are used to provide 
privocy when lot sizes are small. An ex¬ 
ample of a typicol one-story subdivision 
house of better than average design is 
shown in Fig. 3. The split-level house is also 
popular in subdivision work because it pro¬ 
vides the economy of the two-story house 
but requires less stoir climbing. 

Row houtos or, as they are now called, 
town houses are finding many advocates 
because of their economical use of land 
and low site-development costs. When de¬ 
veloped with not more than 8 or 10 units 
(preferobly fewer) in one group and lo¬ 
cated around a court, cul-de-sac, or loop 
street, the monotonous appearance usually 
associated with such housing disappears. 
Lots should be 20 to 25 ft wide; wider lots 
with side yards should be provided at the 
ends of the groups. Garages should be pro¬ 
vided either within the house structure itself 
or as a one-story attached structure, often 
a corport, at the front of the house. An 
example of the variety possible within this 


housing type is shown In Fig. 4; see olso 
Fig. 16. 

Ronial housing, for more attractive ap- 
peorance, is now built at lower densities 
and with more emphasis on open space; it 
often includes such club-like features os 
swimming pools and tennis courts. Densities 
of 15 to 25 families per acre and cover¬ 
ages of 15 to 25 per cent are standard In 
well-designed garden aportment develop¬ 
ments. Garden apartments are usually two 
stories high and should not be higher than 
three stories (Fig. 5). High-rise elevator 
aportments should restrict land coverage 
to 10 to 15 per cent. The trend In apart¬ 
ment design is toward larger rooms, more 
storage, and other facilities in keeping 
with those of single-family housing. 

Lot sizes and dovolopmont costs 

The cost of raw land and the cost of 
installing streets and utilities has greatly 
increased in recent years. At the same time, 
as previously noted, lot widths hove nrark- 
edly increased. In order to keep the cost of 
the developed lot from rising to prohibi- 
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Fig. 3. On«->ttery kouM plon 

Courtesy National Association of Home Builders 
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five IavaIs, site plonners have resorted to 
the ''superblock." This is typically a long, 
shallow block (600-800 ft by 200-250 ft) 
which reduces the number of cross streets 
and eliminates the need for utilities in 
them. Typical lot depths are thus likely ta 
be 116 to 2 times their width. Deep super¬ 
blocks, penetrated by culs-de-sac or loop 
streets, are also used. Further economies In 
development costs result from the use of a 
functional street system, as described later 
on, which permits most of the streets to be 
built to the most economical specifications 
(see also Pig. 15 and the discussion of the 
c/utfer plan). 

Basic data for estimating lot costs are 
given in TaUes 1 and 2. 


FIRST FLOOR -- 

Fig. 4. Row house scheme for irregular site 

Yost and Taylor^ Architects 

George E, TreicheU Landscape Architect 


Sffti 

Conformance with the moster street plan 
for the city Is usually a requisite for any 
subdivision plon. As o rule, however, this 
requirement applies only to mojor streets. 
It is a factor which should be given con¬ 
sideration in the initio! analysis of the site 
since it is undesirable to have major streets 
traverse a residential area. At the bound¬ 
aries, however, major streets may be on 
asset if they provide good access to other 
areas in the community. 

Fire protection should be considered in 
determining the street pottern. Some of 
the problems to consider are hydrant loco- 
tion, culs-de-sac turn-arounds, access to 
buildings in multifomily projects and com- 
merciol areas, radius of curvature of curbs 
at intersections, and similar problems. 

Streets are necessary evils in a neighbor¬ 
hood or smaller subdivision; they ore in¬ 
tended primarily to provide occess to and 
circulation within the area. Streets serving 
other purposes (arterial streets) should 


SECOND FLOOR 




FIRST FLOORI 


ONE-BEOROOM UNIT T H R C E - B E 0 R OOM UNIT 
Totel Floor Aroo 755 Sq Ft Totol Floor Aroo lOSB Sq. Ft. 

Fig. 5. Two'ttory garden apartment plan 

Courtesy Federal Housing Administration 
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Table 1. Lot sizes and dwelling densities 

From Community Builders Handbook, Urban Land Institute^ 


Dvuelling Unit Type 

Per Dwelling Unit 
in Feet 

Net Density* 
Dwelling Units/Acre 

Single Family 



Detached houses- - 

... 100x200 

2.0 


80 X 160 

3.5 


70 X 140 

3.3 


60 X 125 

4.3 


50 X 100 

6.5 

Semi-Detached houses 

.. 30x125 

8.7 


26 X 125 

10.0 

Row houses, two-story 

... 20x100 

16.3 


16 X 100 

20.4 

Garden Apartments, two-story __. 

- - 15-25 

Garden Apartments, three-story . _ 

_ 25 - 35 

Apartments, multiple story to 12 stories 

_ 50 - 85 

• Net density represents the 

number of dwelling units per acre of land within 

the site, after deducting 25 per 

cent of the site for allocation to streets, park and 

recreation areas. 



Gross density is computed on the basis of net land 

area plus area devoted to 

streets and other nonresidential 

uses and one-half of 

bounding streets and one- 

quarter of bounding street intersections. 


Table 2. Lot areas and dwelling densities 




Assumed Average 

Dwelling Unit Type 

D.U.'s per Net Acre 

Sq. Ft. of Lot per D U 

Single-family 

1 

40,000 

It •( 

2 

20,000 

ft >» 

3 

12,500 

»• 

4 

10,000 

Two-family 

6 

6,000 

Row house 

15 

2.600 

Garden apartment* 

25 

1,600 

Multi-story apartments'* 50 

800 


• The more intensive the use of land, the greater need there is for 
recreation space, wider streets and sidewalks, shorter blocks and ofT- 
street parking. In multi-family development careful consideration must be 
given to land coverage and open space needs. High density, multi-family 
intrusions into single family residential development must be avoided. 
Apartment buildings must be spaced and located within the project so 
as to provide transition between residential land uses. The developer 
of multi-family areas has a responsibility in making such sections of his 
city fitting, appropriate and serviceable to his community. 


bound rothor than penotrato the area. The 
itreet pattern within the area should be 
designed to discourage through traffic. The 
widths of the interior streets should be 
consistent with their function and the den¬ 
sity of housing they serve and should be no 
greater than necessary, in the interest of 
sofety and economy of installation and 
maintenance. Subdivision street types ore 
Illustroted In Fig. 7. Collector streets, those 
carrying traffic from minor streets to arte- 
riot streets should hove a paved width of 
36 ft, consisting of two moving lanes and 
two porking lanes. Minor streets, depending 
on the off-street parking provisions and the 
density of the area they serve, should be 
26 ft wide for single-family detached 
houses and 32 ft wide for row houses and 
apartments. Short occess streets, such os 
culs-de-soc or loop streets, may have mini¬ 


mum paved widths of 20 ft. Culs-de-soc 
should terminate in o turning circle not 
less than 80 ft in diameter between curbs. 
Rights-of-way should be 60 ft wide for 
collector streets, 50 ft for minor streets, and 
40 ft for culs-de-soc and minor occess 
streets. A cul-de-sac should not be In excess 
of 500 ft in length (see Fig. 8 and Table 
3). 

The use of the intersection of minor 
streets and of minor with collector streets, 
with at leost a 125-ft separation between 
opposing intersections, offers o device to 
reduce through troffic within o subdivision 
area and improve the safety conditions 
(Fig. 9). Slight jogs In the alignment of 
streets are not desirable. 

Where the subdivision borders on arte¬ 
rial highways or streets bearing heavy traf¬ 
fic, houses should not be entered directly 


from such streets. Instead, the lots should 
be backed up to the highway and heavy 
planting should be provided along the 
rear-lot lines. Or a local access road should 
be provided parallel to the highway and 
screened from it by planting (Fig. 10). 
Either method serves to reduce the number 
of street intersections with main traffic ways 
to a minimum and to keep driveways off 
the main highway. 

Sid9walk» 

The design of sidewalks is often gov¬ 
erned by local regulations. Sometimes they 
may be omitted in low-density areas of 
single-family detached homes. Some juris¬ 
dictions permit Installation on one side of 
the street only, others require sidewalks 
within certain distances of schools, usually 
inside the zones beyond which Khool 
busses operate. Higher-density areas (more 
thon 5 families per acre) and streets car¬ 
rying other than local traffic usually require 
sidewalks on both sides of the street. 

Four feet is the customary design width 
for sidewalks. When combined with the 
curb they may sometimes be as narrow os 
3 ft 6 in.; in commercial areas they should 
be much wider. When sidewalks ore sep¬ 
arated from the curb by a planting strip, 
the strip should be at least 3 ft wide to 
provide for snow removal; If trees ore in¬ 
cluded it should be ot leost 7 ft wide (see 
Fig. 8 and Table 3). 

Curbs 

The rolled curb is more economical than 
the straight curb and does not require cut¬ 
ting at driveways. It is not recommended 
however on steep grades or in hillside de¬ 
velopments. When used, rolled curbs should 
be molded into straight curbs at intersec¬ 
tions to discourage corner cutting. The sug¬ 
gested radius of 15 ft for curbs at right- 
angle intersections discourages speeding 
and is intended for intersections of minor 
streets. Cuts in straight curbs for driveways 
should provide for 3 to 5 ft radiuses and 
a 9 or 10-ft wide driveway. 

Lot layout 

The layout of the lots in a subdivision 
can make the difference between an attrac¬ 
tive and an unattractive development, also 
the difference between on economical and 
an uneconomical project. Good and poor 
lotting practices are illustrated in Fig. 11 
and methods of lotting oround culs-de-sac 
ore shown in Fig. 12. 

Topography 

Topography can influence the character 
of a subdivision. Hilly lond, with grades 
steeper than 10 per cent, may be devel¬ 
oped for low-density, higher-priced homes. 
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or for mulfifomily projects of rolotivtly low 
doniity^ but it is roroly adaptable to small 
lots ond lower-cost homes. Flat lond« be¬ 
cause of the difficulty of obtaining good 
drainage for sewers and storm drains, may 
also not be suitable for low-priced homes. 
Gently sloping land without drainage pock¬ 
ets or swompy areas or underlying rock is 
best for low-cost development. Where pub¬ 
lic sewerage is not available the character 
of the soil Is on important foctor and may 
even determine the lot sizes. Soil seepoge 
tests ore usually required by health de¬ 
partments where septic tanks and disposal 
fields are installed. If public water service 


is not available and individual wells must 
be used, this too may affect lot sizes. Com¬ 
munity water and sewerage systems should 
be provided wherever possible In these 
coses; wells and septic tanks should be used 
only os a lost resort. 

The nature of the topography will affect 
the street pottern. Streets should be laid 
out so oi to ovoid steep grades, excessive 
cut and fill, and to provide buildoble sites 
with good surfoce droinage. In general, 
streets should follow natural drainage lines 
or ridge locotions. On side hill locations, 
they should cut ocross the contour lines, in 
order to ovoid cut and fill operations. 


Steep grades con be reduced on hilly land 
by running streets diogonaliy ocrou the 
contours. 

Surfoce dro/noge; Not only must the 
entire site be graded for proper drainage, 
but each individual lot and block must be 
separately and carefully considered. Ex¬ 
amples of proper grading for surface droin¬ 
age of lots and blocks ore shown In Figs. 
13 and 14. 

Off-street parking: For single-family de¬ 
tached houses parking is usuolly provided 
in an ottoched garage or carport. The set¬ 
back from the street is normolly sufficient 
to permit overflow parking in the driveway. 
Apartments are usually provided with park¬ 
ing bays or courts located reosonably near 
the building entrances. Suggested designs 
for such porking areas are shown In Fig. 
15 (tee olso sections on ^'Apartments'" and 
"Automobiles: Parking"). 

For parking oreos at neighborhood shop¬ 
ping centers see sections on "Shopping 
Centers" ond "Automobiles: Parking." 

ffecreotion oreos are essentiol and 
should represent at leost 5 per cent of the 
residential area and more where the lots 
ore small (see sections on "Apartments" 
and "Recreation.") Playgrounds for small 
children ("tot lots") moy be quite small but 
they must be widely dispersed throughout 
the site. Playgrounds for older children are 
best provided by enlarging the Khool site 
and its playground. This provides on ade¬ 
quate recreotion area in one ploce and 
simplifies supervision and maintenance. 
Wherever possible, recreation areas should 
be maintained by the local government. 
When recreation oreos provided by the 
developer are not token over by the local 
government, they must be maintained co- 
operotively by the residents through a 
neighborhood association, os discussed 
farther on. 

SUBDIVISION REGULATIONS 

Subdivision of the land is o permonent 
change which determines the use of the 
land for of least o generation ond pro¬ 
foundly affects the surrounding area. The 
public interest is thus directly concerned 
and local governments now generally exer¬ 
cize strict controls over this important func¬ 
tion. Most municipolities, many counties, 
and some states now hove subdivision regu¬ 
lations. These generally require conform¬ 
ance with established standords of design 
and construction such os: 

Streets: location, types, rights-of-way 
widths, povement widths ond specifico- 
tions, grades, intersections, curvatures, 
olignments, curbs, gutters, sidewalks 


Table 3. Design of local residential streets 

From Traffic Engineering Handbook of hiatitute of Traffic Engineers and 
Home Builders Manual for Land Development of National Association of 
Home Builders, 


Speed: Based on maximum of 25 m.p.h. in accord with Uniform 
Vehicle Code recommendation. Recommendations will be 
reasonably satisfactory if some speeds exceed 25 m.p.h. a 
little. 



1 Single-family Units Multi-family Units 

Street Width: 

50 feet 

60 feet 

Pavement Width: 

26 feet 

32 feet 

Curbs: 

Straight curb recommended 

Same 

Sidewalks 



Width: 

4 feet minimum 

Same 

Set-Back: 

3 feet minimum if no trees, 

7 feet minimum with trees 

Same 

Horizontal Alignment: 

200 feet minimum sight distance 

Same 

Vertical Alignment: 

6-8 per cent maximum grade desirable 
3-4 per cent per 100 feet maximum rate 
of change 

Same 

Cul-de-sac: 

400-500 feet maximum length 

Same 

Turn-arounds: 

40 feet minimum curb radius without 
parking 

Same 


50 feet minimum curb radius with 
parking 

Same 

Pavement Surface: 

Non-skid with strength to carry traffic 
load 

Same 
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Blocks: lengthy width, crosswalks, utility 
easements 

Lots: site, shape, minimum dimensions 
Open spaces: site, type 
Utilities: storm and sanitary sewers, cuU 
verts, bridges, water service; monuments 
Names: of area and streets; street num¬ 
bers 

PROTECTIVE COVENANTS 

Covenants, sometimes called deed restric¬ 
tions and sometimes protective covenants, 
are usually drafted by the subdivider 
of on area to provide land use regula¬ 
tions for the entire area, either supple¬ 
menting those of the zoning ordinance or 
in lieu of It. They are, or should be, re¬ 
corded and mode superior to the lien of 
any mortgage and are intended to preserve 


the physical, economic, and esthetic quoH- 
ties of the subdivision in the interests of the 
subdivider in aiding his development pro¬ 
gram and of the purchasers in protecting 
their investment. Enforcement should be 
delegated to a home owners or neighbor¬ 
hood association. 

Protective covenants, being a contract or 
agreement between private parties, may 
include provisions which go well beyond 
the public health, safety and welfare pro¬ 
visions to which zoning regulotions are 
limited. These may include any or all of 
the following: 

Architectural control —Usually provides 
procedure for the review of designs for 
new construction and alterations for ap¬ 
proval by a designated individual archi¬ 
tect, or committee of the neighborhood 



Fig. 7. Subdivision street types 

Courteny Uotining and Home Finance Agency 


Cross-section A. Provides two-way traffic 
with parallel parking on both aides. For 
collector atreett In developiaanta of one- 
fanlly detached houses and for nlnor streets 
In apartwent developaientB. 



Cross-section 6. Provides two-way traffic 
and one continuous lane of parallel parking 
on one side or parallel parking alternated 
on either side of the street. For minor 
streets In developments of one-famlly de¬ 
tached houses. 
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Cross-section C« Provides two-way traffic 
and drainage with all parking on Individual 
driveways. For streets In country home de¬ 
velopments. 
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Cross-section D« Marginal access street 
paralleling an arterial highway. Providea 
two-way traffICi one lane of parallel park¬ 
ing, safe access to properties and protec¬ 
tion from through traffic. 
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CroSS*Section E. Provides 
separated two-way traffic 
with parallel parking on 
both sides. For use as 
collector streets of the 
boulevard and development 
entranceway types. 
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Fig. 8. Typical sfreef cross sections 

Courteny Federal Hanning Administration 
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Foufwdy Intersection 
16 Collision Points 
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TKree-way Intersections 
Only 3 Collision Points 


Fig. 9. Street intersection types and resulting traffic patterns 

Courteny Honaivg and Home Finance Agency 



Dangerous Traffic Pattern 


association, as to conformity with the 
esthetic character of the area. 

Use and tiza of the structure may be 
limited more severely than required by 
the zoning ordinance. In particular, min¬ 
imum sizes may be established. Size 
limitations may refer to height, number 


of stories, area, volume, or cost; the lat¬ 
ter is not an effective device because of 
fluctuation of building costs. 

Lot sizes and setbackt greater than re¬ 
quired by the zoning ordinance may be 
called for. 

Landscaping and fences may be con¬ 





Fig. 10. Methods of subdividing along 

Courtesy Urban Land Institute 



heavy traffic ways 


trolled as to placement and height. This 
may be desirable for various reasons: to 
ensure visibility at street intersections, to 
prevent interference with surfoce droin- 
age, or to preserve a desired esthetic 
character for the subdivision os a whole. 
Nuisances; Various undesirable usages 
may be prohibited such os business, 
farming, mining, signs, outdoor garbage 
or refuse incineration, tents, trailers, etc. 

Covenants usually run with the land for 
a definite term of years, with provision for 
renewal unless terminated or modified by 
agreement of the property owners affected. 
Restrictive covenants based on race or reli¬ 
gion have been declared unconstitutional 
by the Supreme Court of the United States. 

HOME OWNERS ASSOCIATIONS 

Home owners associations or neighbor¬ 
hood associations, as they are sometimes 
called, are usually established by the sub¬ 
divider to provide a means for carrying 
out certain community functions, such as the 
maintenance of recreation areas and the 
enforcement of protective covenants. The 
management of the association is usually 
turned over to the owners of the sub¬ 
divided land when sales progress to a pre¬ 
determined ratio. The association is usually 
established as a corporation with a chorter 
from the state and reference to it is mode 
in the protective covenants or deed restric¬ 
tions. To be effective it should have the 
power to assess the property owners to 
obtain the funds necessary to carry out its 
functions, if should provide for representa¬ 
tion of the owners in the selection of the 
management in an orderly manner through 
well-drafted bylaws. The functions of the 
Association can be any of the following: 

Action to enforce the protective cove¬ 
nants in cose of violation by any prop¬ 
erty owner, or where continuing action 
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Existing street patterns 


is required as in the operation of on 
architectural control of design. 

Operation of community focilities. such os 
club house or community center ond ree- 
reotionol facilities such as playgrounds, 
swimming pools, tennis courts, or golf 
courses. 

Mointenonce of common lond such os cul* 
de-soc turn-arounds and planting strips 
and unimproved property in absentee 
ownership (see clustmr plans). 

Maintenance and operation of community 
sewerage and water systems. 

Performance of services such os street 
repair, snow removal, and gorboge col¬ 
lection until taken over by the munici¬ 
pality. 

Representation of the owners' needs or 
opinions to the public authorities. 
Development of community programs— 
social, cultural, or recreationol. 

NEW APPROACHES 

Although the standard subdivision tech¬ 
nique of today is o vast improvement over 
the monotonous grid-iron plots of the post, 
many planners feel that it still leaves much 
to be desired. They believe that it is pos¬ 
sible to preserve the beauty of the natural 
land, to relate the houses better to each 
other and to the site and provide more 
open space, all at less cost than in today's 
practice. 

An early example of this type of thinking 
is the Radburn plan (1929) in which the 
houses ore grouped on small lots around 
culs-de-sac which penetrate the periphery 
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EXPI A N ATION 

1. Excess underground utilities at end of block required. 

2. No underground utilities at end of block. 

3. Rear overhead utility easement 

4. Street overhead utilities. 

5. Increased corner lot width. 

6. Corner lots loo narrow. 

7. Good use of butt lot. 

8. Butt lots require extra utilities with bad view down rear lot line 

9. Good lotting at street intersection. 
lU. Requirc'd underground utilities. 


Fig. 11. Good and poor lotting practices 

Courtesy Urban Land Institute 
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Fig. 12. LoHing around culs-de*sac 

Courtesy Urban Land Institute 
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Fig. 13. Lot grading type A. All drainage to street 

For types B and C see Fig, /4. 

(Courtesy Federal Housing Administration) 
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Type 3: Steep cross-slope 


Type 4; Valley along rear lot lines 


Fig. 14. Types of block grading 

Courtesy Federal Housing Administration 


of huge superblocks. The center of each 
superblock Is a pork on which all houses 
face. Pedestrian walks lead through the 
parks to schools, shopping, and transporta¬ 
tion. 

A more recent example of the same gen¬ 
eral approach is the cluster scheme shown 
in comporison with more conventional plans 
In Fig. 16. This plan reduces the cost of 
streets and utilities by half and leaves ap¬ 
proximately half the total site for recrea¬ 
tion. Every house abuts on a pork or open 
land. Although normal suburbon densities 
are maintained, the rural character of 
the land is preserved, there is less monot¬ 
ony in the appearance of the development, 
and better living qualities are provided, 
all ot less cost than in conventional sub¬ 
divisions. The common land must be main¬ 
tained by a neighborhood association; it 
could be treated as a park or playground 
or it could be left in its natural state, es¬ 
pecially if wooded, rocky, or otherwise ot- 
tractive in appearance. 

Unfortunotely, neither the Radburn plan 
nor the cluster plan are permitted under 
most existing zoning ordinances and sub¬ 
division regulations. The rigidity of these 
regulations has been a serious handicap to 
any significant improvement In subdivision 
site planning. Further examples of this are 
illustrated in Fig. 17. 

REFERENCES 
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Home BuifdT's Manual for Land Oeve/op- 
ment, Nationol Association of Home 
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Institute, 1960. 
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Bulletin No. 3, Federal Housing Admini¬ 
stration, 1956. 

Suggostod Land Subdivision Bogulations, 
Housing and Home Finance Agency, 
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M C 



Open bay on minor street 



street 


Parking court used to preserve street trees 
and bring parking closer to buildings 


Fig. 15. Parking areas for rental housing 

Courtesy National Association of Home Builders 
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T/i« approved subdivision represents current development prac¬ 
tice fully conforming to most zoning and subdivision ordinances. 
The subdivision plon (1) provides for 280 families (9.3 families 
per acre) in twin houses with basement garages. Curving streets 
ore an improvement over the traditional gridiron pattern, but their 
repetition in numerous subdivisions has created a new monotony. 
The curving streets only partially obscure another monotony: the 
uniformly spaced houses. Access from both boundary highways 
invites through traffic. The similarity of lots, and lack of inte¬ 
grated communal areas, is only too apparent in detail (2). Plan 
of the typical house, three stories above street level, basement 
garage, is shown in (3). 


2 




Fig. 17. Existing regulations may block improvements in subdivision design 

Front a atudy by the Philadelphia Housing Associatioii^ 1961 , 



1 


Scheme A houses the some 280 families. The new street pattern 
excludes through traffic. The twin house is replaced by groups of 
houses of varying lengths and varying setbacks. No houses face 
on the busy boundary highwoys. With goroges out of the base* 
ments, the houses need be only two stories above street level, 
thus eliminating artificial terraces and giving direct access to 
private gardens which are supplemented by tot lots, sitting areas, 
o small common, and parklike walks. 



SCHEME A 
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2 


Scheme B also providss for 280 families. Groups of houses face 
on courts instead of streets. Parking compounds in each couri 
justify elimination of individual garages. As in Scheme A, tot lots, 
sitting areas, common areas and interior walks are provided in 
addition to private yards and gardens. 


Scheme C shows the number of families reduced from 280 to 
165 (5.7 per acre). Groups of twelve houses front on pedestrian 
courts. Access for cars and service vehicles is by looping drive¬ 
ways behind the houses. Visitors park in the compounds at the 
entrances to the courts. The low density results in even more 
generous open space than in Schemes A and B. Through traffic is 
excluded from the subdivision and, again, the boundary streets 
are not used for lot frontoges. 

Schemes A, B, and C fulfill the basic objectives of zoning: pro¬ 
motion of heolth and general welfare, provision of adequate 
light and air, and prevention of overcrowding of the land, of 
undue congestion. Yet, under most existing zoning ordinances 
Schemes A, B, and C cannot be built. 
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GENERAL REQUIREMENTS 

Typically, the nursery class consists of 1 5 to 20 
children, 1 teacher, and 1 assistant teacher. For 
this we recommend a minimum of 700 sq ft of 
instructional space excluding observation and 
office area. The optimal area would be 1,000 sq 
ft. This discussion focuses on a classroom for 
a single group, but, through creative planning, 
a nursery classroom of unconventional shape 
could be designed to accommodate two or 
three nursery class groups (30 to 60 children). 

The classroom environment should foster a 
climate conducive to the educational objec¬ 
tives of the program. For example, children may 
have difficulty learning to be relatively quiet 
and attentive in a noisy environment or sitting 
in uncomfortable positions. Children may be 
inhibited in the development of self-reliance if 
the environment forces the teacher to supervise 
their every move. 

The classroom's arrangement should contrib¬ 
ute to the child’s concepts of order and space. 
A perceptually clear and distinct room environ¬ 
ment, achieved through uncluttered equipment 
and furniture arranged in an orderly fashion, 
helps the child focus his attention on the cur¬ 
riculum instead of distracting him with irrele¬ 
vant stimuli. Daily contact with an uncluttered, 
structurally simple environment helps to teach 
time and space organisation. Tidiness is a 
secondary benefit. 

The nursery classroom should consist of a 
series of well-defined, interrelated areas, in¬ 
cluding a general area for group activities, a 
reading corner, a doll corner and housekeeping 
area, an area for blocks and another for manip¬ 
ulative toys, an art corner, and storage cubicles 
where the children hang their hats and coats 
and keep their possessions. Rest rooms and 
storage areas are also essential. A separate 
tutoring booth is desirable because it provides 
a special environment for individualization of 
instruction and for teacher-child interaction. 
(See Fig. 1.) 

The smaller the total space available, the 
more careful must be the selection of what to 
include. Regardless of the room’s size, it is 
imperative to maintain neatness, orderliness, 
and general attractiveness, with adequate 
space around objects and areas in the room. 
Empty space around objects is necessary: 
when a child's attention is directed to a group 
of rubber animals, for example, he must be able 
to see them unobscured by adjacent objects. 

Teachers who have taught only in square or 
rectangular rooms seem to prefer large, open 
spaces which make visual supervision of an 
entire room possible from any vantage point. If 
more than one adult is in the room at all times, 
there is less need for such supervision. Further¬ 
more. a rectangle of 1.000 sq ft has some disad¬ 
vantages. Such a room appears extremely large 
to small children. It makes it difficult to create 
corners for reading and other quiet activities. 


FaciliUns for Early Childhood Education, 
Educational Facilities Laboratories. New York, 
N Y 


And it almost eliminates the possibility for a 
child to be alone with an adult. 

A rectangular room is by no means ideal, 
and. if it is necessary to use one, it should be 
broken down into specific areas with freestand¬ 
ing dividers and cabinets. 

Acoustical control is a fundamental concern 
in designing nursery schoolrooms. Children’s 
voices are high-pitched, and many activities, 
both noisy and quiet, take place at the same 
time. Because disadvantaged children need 
special help in discriminating sounds, the 
classroom itself should be as free as possible 
of acoustical distractions. 

A carpeted floor is recommended for acous¬ 
tic purposes and for its other advantages. It 
is attractive, is easy to maintain, and provides a 
warm, comfortable surface on which the chil¬ 
dren work and play. Using carpets of different 
colors and textures helps to define different 
areas of the school. Only the art corner, be¬ 
cause it is cleaned with water, requires a hard 
surface. 

The size of the children must be kept in mind 
in planning display areas. Any display higher 
than 4 ft-B in. is beyond the small child’s usual 
range of awareness. Moat children can select 
their own books or puzzles if the top shelves 
are not higher than 3 ft-6 in. 

In planning the number and placement of 
windows, consideration ought to be given to 
the view outside the window. Where the school 
setting affords a pleasant, changing view, win¬ 
dows might be included as integral parts of the 
classroom. Windows should be low enough for 
the children to see through. When windows 
would expose only the monotony of a brick 
wall, the space traditionally given them might 
better be used as space for classroom displays. 


In the second case, skylights and translucent 
wall materials are effective ways of providing 
natural light in the classroom without losing 
valuable wall space. 


THE GENERAL AREA FOR GROUP ACTIVITIES 

As already mentioned, a nursery schoolroom 
comprises a general area and several specific 
corners or alcoves for special activities. The 
general area should be an open space of at 
least 150 sq ft for group activities like singing, 
dancing, and listening to a story. 

It is frequently advisable to seat all the chil¬ 
dren and adults around tables. The same tables 
can be used in the art area, the reading area, or 
the manipulative toy area as long as they can be 
pulled together easily in the larger area for 
group activities. 

Music activities can take place in the general 
area. Carts are needed here for a record player 
and a tape recorder, and closed shelving for 
items such as rhythm instruments, autoharp, 
guitar, and drums. 

The general area should have a central place 
containing shelves for displays that change 
every few days. The display shelf should be 
about 4 ft long, with a bulletin board above it 
and one shelf below. The shelf should be 15 to 
20 in. high to accommodate small animal 
cages, canned vegetables, and the like. A slid¬ 
ing bulletin board over a fixed one would allow 
various displays to be exposed or covered at 
the teacher s will. 

Where there is no opportunity to grow things 
out of doors, a planter for raising flowers, 
plants, or vegetables is essential. Other useful 
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aquipment in the general area would include a 
hot plate and a refrigerator. 

THE BLOCK AREA 

Blocka provide a wide variety of learning 
opportunities. These opportunities include de- 
velopment of self>eKpresaion. muscular coor¬ 
dination, and cognitive skills. Building struc¬ 
tures that are shared with and admired by 
peers and teachers help the child view himself 
positively. 

The block area could be a little alcove (24 to 
30 sq ft) outside of the major traffic area but 
opening onto the general area. This arrange¬ 
ment creates a protected space where children 
can build something that won't be inadvertent¬ 
ly knocked down by children engaged in other 
activities, and it also providas the necessary 
space for several children to play with the 
blocks simultaneously. 

Unpainted, rectangular unit blocks, uniform 
in height and width but varying in length, are 
used, along with blocks of various shapes — 
triangular, curved, and so on. Blocks of the 
same shape and length are stored in separate 
stacks with enough space between the stacks 
to make them easy to arrange. The lengths of 
the blocks, which vary, are exposed rather than 
the ends, which do not vary. Silhouettes paint¬ 
ed on the shelves help the children to find and 
replace the blocks by themselves. (See Fig. 2.) 

At the beginning of the year, 16 lin ft of shelv 
ing, at least 11 in. deep and having at least 10 
in. between shelves, is adequate. As the school 
year progresses, more blocks are added. These 
may be shelved in movable cabinets that can be 
rolled into the classroom when needed, and 
then left in the room. If the storage shelves for 
the blocks are no higher than 2 ft, small items, 
such as toy trains, cars, planes, boats, animals, 
and figures of people, can be displayed on cab¬ 
inet tops, their places marked by painted sil¬ 
houettes. 


MANIPULATIVE TOY AREA 

PIsy with manipulative toys complements and 
enhances some of what children learn when 
playing with the blocks. By playing with 
colored pegs and pegboards, lockboards, small 
unit blocks, Cuisenaire rods, puxxlas, felt 


boards and geometric forms, nuts and bolts, 
nesting cups, and similar toys, children can 
learn colors and develop perceptions of sire 
and form as well as of mathematical concepts. 

The manipulative toy area is basically a 
quiet area where children work individually. It 
can be by itself or part of the area for reading 
and listening. Two or three two-shelf, open 
cabinets are sufficient to display the manipula¬ 
tive toys. Pussies are best displayed on sloping 
shelves so the children can see them all as they 
select the ones they want to use. A cabinet 
above the manipulative toy area is a good place 
to store toys and pussies not currently in use; 
the number and complexity of toys and pussies 
are increased as the year progresses. A table 
that can accommodate at least four or five chil¬ 
dren should be located near the display cabi¬ 
nets. (See Fig. 3.) 


READING AND LISTENING AREA 

Children will come, individually or together, 
to the reading and listening area to look at 
books, to be read to by the assistant or the 
teacher, or to listen to a story on a tape re¬ 
corder. These activities are probably more im¬ 
portant for disadvantaged children than for 
children from more advantaged homes. The 
typical home of the disadvantaged child might 
not have available sufficient kinds and quanti¬ 
ties of children's reading material, and there 
will probably not be a quiet, uncrowded place 
for the child to learn to listen. 

The reading and listening area should be a 
quiet place well away from the block area, art 
area, and housekeeping corner. The space 
should be well defined either by walls and 
dividers, by cabinets, or by a difference in 
ceiling height, floor elevation, lighting, or 
color and texture of floor or walls. This area 
could be elevated two or three steps above 
the general araa, an arrangement that would 
convey a feeling of its being special, separate, 
and cozy. If elevated, it can also serve as a 
platform for dramatic activity, arMi the children 
can sit on the steps when they are being read 
to. 

The reading corner requires sufficient dis¬ 
play-shelf space for showing the front cover 
of each of 20 to 25 books. The highest shelf 
should be no more than 3 ft-6 in. from the 
floor —preferably 3 ft only. If the shelving 






Fig. 2 Block carts. Colorid silhouettes indicate storage locations. 



Fig. 3 Sloping shehres for display of books and puzzles. 


cannot be adjusted, there should be at least 
14 in. between the two shelves. Thirty-two 
lin ft of shelving provides enough space for 
books. 

There should be a place to display one book 
and related small objects and pictures. An 
adjacent bulletin board adds to the display. 

In addition to the bookshelves and display 
area, it is highly desirable to have a low 
shelf or table, available to as many as six 
children at a time, on which to place special¬ 
ized learning equipment such as a cartridge 
tape recorder. 


DOLL AND HOUSEKEEPING AREA 

The doll and housekeeping area requires a 
dress-up area, dolls and necessary accessories, 
cooking and eating utensils, and general 
housekeeping equipment. Some authorities 
feel that as the year progressas, the house¬ 
keeping araa should be increased, while other 
authorities would gradually eliminate the area 
completely. 

The doll and housekeeping area is the area 
most children will first turn to when they come 
to nursery school. It is a link to the home, and 
at the same time it provides the opportunity 
for expanding the child’s concept of what a 
home can be. Some disadvantaged children 
are unfamiliar with many things that teachers 
assume are standard equipment or practices in 
any home. Some families, for instance, may 
not have organized meals when everyone sits 
down together to eat. Instead, family members 
eat at different times, and not necessarily at 
a table. 

The housekeeping area might present a 
major problom—it can be so attractive to 
children that some of them will want to spend 
most of their time there. It is for this reason 
that some authorities would begin the year 
with a complete housekeeping corner and 
gradually eliminate it. Presumably, as the area 
is decreased, children will either move into 
other areas of the room, or, if they remain in 
the housekeeping area, become more creative 
in their play. 

The dress-up area is usually of great interest 
to the children. It should include a child-size 
chest of drawers and either hatboxes or open 
shelves for dress-up clothing (shoes, hats, 
jewslry, material suitable for belts, trains, 
capes, veils), a full-length mirror, and a tela- 
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pdao n ^ connaotod to anolhar talophono alse- 
■daara in tha room. Ona teiephona should ba 
piaead ao that tha child can look into tha mirror 
■^la talking. Tha sacond lalephona naad not 
ba fuHy ancloaed, but naither should the child 
ba abla to sea or hear (ascept through tha 
facalaar) the one to whom he ia talking. 

Oolla and tha necessary accessories also 
p reaida important opportunities for learning. 
Through their own eaplorationa and through 
lesa r acfions with tha teacher, children learn 
•asturaa, tha names and functions of objects, 
colors, manipulative skills, and the routines 
oi lhair own daily living —dressing, eating, 
go<wg to bad. and the like. 

Tha cooking area requires a child's stove and 
rafrigarator, cooking utensils, other equipment 
sucli as plastic fruits and vegetables, and a 
cootairvar for juice or milk. There could also be 
a sink, open shelves, and a pegboard. The 
sb a l was would hold table flatware as wall as 
wany of tha other utensils found in the aver* 
age kitchen. There should be enough space 
between objects to present an orderly ap¬ 
pearance, and the pegboard should have sil- 
bouattes of each object to encourage the 
children to return each item to its place. A 
child-sice table and chairs complete the 
cooking area. 

Finally, the housekeeping area should in- 
dude places for a child-size ironing board, iron, 
dothaslinas, mop, dustpan, and broom. 


ART AREA 

In tha art area, a few children at a time paint 
pteturas: make finger paintings, collages, 
and mobiles; or play with clay, modeling com- 
poufMl, pasta, crayons, marking pens, and an 
assortment of other material such as soda 
straws and pipe cleartars. 

The art area should be away from heavy 
room traffic and should have limited access. 
It requires a sink for washing hands and 
cleaning painibrushas and sponges. Ideally, 


there would be two sinks — one at the appro¬ 
priate height for the teacher and a lower one 
for the children. If only one can be provided, 
it should be at the appropriate height for the 
children's use. 

Two kinds of storage space in the art area 
are desirable. 

In the first, sheets of newsprint (usually 18 
by 24 in.) and of colored construction paper 
should be stored within easy reach of the 
children. Construction paper should be ar¬ 
ranged so that a child can take ona color with¬ 
out disturbing the other stacks The teacher 
might also store crayons, marking pens, and 
paintbrushes here. 

The second storage space, for such things 
as scissors and paints, should be closed and 
out of the reach of the children. The storage 
cabinets can also serve as room dividers. 

The art area should have space enough for 
two or more children to paint at one time. A 
regular easel with room for painting on either 
side is satisfactory; or three or four easels side 
by side could be provided by sloping a long 
piece of plywood or masonite out from a wall 
or room divider. The latter arrangement has the 
virtue of providing more work area in less 
apace, and it allows the young painters to ad¬ 
mire each other's work. Easels should be easy 
to clean, and the tray that holds the paints and 
brushes should be removable for cleaning. 

A table is important in this area. If should 
be large enough to accommodate four children 
playing with clay, using finger paints, or 
posting collages. The table should be about 
18 in. high and have a work area of IS sq ft or 
more. 

Art activities provide a feeling of accomplish¬ 
ment and recognition that helps a child feel 
positive about himself. One of the ways to 
reinforce this ia to display the child's paintings, 
but to display all the children's paintings 
simultaneously destroys the clarity and at¬ 
tractiveness of the room. If, somewhere in the 
room, at child's eye level, a display space is 
provided for five or six 18- by 24-in. pictures. 


and if the pictures are frequently changed, 
each child can see his work exhibited many 
times during a year. It is not necessary to dis¬ 
play all the children's art work at once. 

Provisions should be made for hanging 
paintings to dry. There should be enough space 
for at least 12 paintings to dry at one time. 


It is essential that an enclosed space be pro¬ 
vided for teaching one child at a lime. The 
enclosed space, or tutoring booth, enables 
a child to be free of distractions while working 
with a teacher or with specialized teaching 
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Fig. B Proposed nursery. 
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A Summanr of Spaca Requirements 



Space, sq ft 




Activity 

Min. 

Opt 

Storage 

Display 

Other 

General area ... 

. 150 

200 

Carts, closed shelves 

2 centrally located 

Planter; hot plate 




for music equipment 

shelves 4 ft long. 

and refrigerator 





15-20 in. apart; 

(or in additional 





bulletin board 

storage, below); 
tables (can be 
tables from other 
areas if easily 
movable) 

Block alcove . . . 

50 

76 

Shelving 16 ft long. 




ICan be 24-30 if 

11 in. deep, at least 




play can expand 

10 in. high, plus 




to general area) 

supplementary 






shelving in movable 
cabinets to be added 
through school year 



Manipulative 

100 

150 

2 or 3 two-shelf open 

Open and sloping 

Table for 4-5 

toy area 



cabinets; sloping 

shelves (see 

children; should 




shelves for puzzles, 
cabinet for toys not 

Storage, left) 

be quiet area 




in use 



Reading and 

(Combined with 

Closed case for dupli- 

32 ft of low. open 

Table or low 

listening area 

manipulative toy 

cate books out of 

shelving for 20-25 

shelf for tape 


areal 


children's reach 

books showing front 

recorder, accom- 





covers; shelf and 

modating up to 6 





bulletin board for 
special exhibits 

children 

Doll and house- 

100 

150 

Drawers and open 


Full-length mirror; 

keeping area 

(Possibly to be 

shelving for dress- 


2 telephones, sink 


increased or de- 

up clothes; dolls; 


(can be shared with 


creased progres- 

open shelves and peg- 


art); table and 


shrely) 


board in cooking area 


chairs in cooking area 

Art area. 

100 

150 

Open shelves for news¬ 

Sufficient to hang 

Easels; sinks (one for 




print and construction 

6 18 X 24 inch 

children - may be shared 




paper, shelves acces¬ 

paintings 

with housekeeping area; 




sible only to teacher 


one for teachers - may 




tor paints, scissors 


be In additional stor¬ 
age areal; table 18 in. 
high with area of 15 
sq ft; space for 
paintings to dry 

Tutoring 

45 

50 



Enclosed for privacy; 

boo this) 

leach) 

leach) 



if only one teacher is 
available, partitions 
should be glass 

Cubicles. 

60 

90 

For pupils' clothes 
and other belongings; 
should be 4% ft high. 

1 ft wide. 1 ft deep 



Toilets. 

40 

50 




Additional 

30 

100 

Refrigerator, hot 


May serve as teacher's 

storage 



plate (see General 

Area, above) 


utility area 

Total 

675 

1015 




Observation 

Can be combined 




space 

with additional 
storage area 




Outdoor play 






area 







•quipmant. This space might also serve as a create a room within a room by anclosing an 

tasting area or simply as a place where a child area large enough to accommodate a small 

can be alone with an adult. These activities group of five or six who could worh away from 

are important and such a space should be pro- the distractions of the rest of the class. If only 

vided even if, as a consequence, the sice of the one teacher is to be present in the class, the 

main room is reduced. walls should be transparent to allow the 

In some instances, it might be feasible to teacher visual control. 


INDIVIDUAL CUBICLES FDR STDRAGE 

Each child should have a place of his own in 
which to hang his hat and coat, set his rubbers 
or overshoes, and store things that belong to 
him. These cubicles, or cubbies, should be 
about 1 ft deep. 1 ft wide, and 4 ft-6 in. high. 
The child should be able to sit down in or near 
his cubicle to put on his shoes. (See Fig. 4.) 

TDILETS 

Where rest rooms for the children are not 
adjacent to the classroom, inordinate time is 
wasted in moving children to and from the rest 
room. If rest rooms are integral parts of the 
classroom, children can use them indepen¬ 
dently and develop self-reliance. 

The theory that the fixtures should resemble 
those in the children's homes has merit, but 
the overriding considerations are convenience 
and utility. Tha wash basin and toilets should 
be appropriately sized for children. 

STORAGE SPACE 

To ensure an orderly and neat room and reduce 
the number of stimuli present at any one time, 
storage space outside the classroom is im¬ 
portant. It can also serve as a utility area for 
the teacher and should contain a larga sink for 
preparation of paints and for cleaning up. 

If a sink is provided here for the teacher, 
only one sink, placed between the art and 
housekeeping areas, is necessary in the class¬ 
room. The hot plate used in the claesroom and 
a refrigerator for keeping milk and juice belong 
in the outside storage room if possible. 


DUTDODR PLAY AREA 

The outdoor play area could include a planting 
area, a sandbox, an open area for play with 
balls, hoops, inner tubes, boxes, and boards. 
Ideally, some part of this area would be shel¬ 
tered to allow the children to spend some time 
outdoors during inclement weather. 

A storage space is needed for the outdoor 
equipment. 

DBSERVATIDN SPACE 

An observation area is desirable for programs 
that encourage parents to observe classes and 
to become more involved with the school and 
the education of the child. A combination of 
one-way glass, microphones, and earphones 
will ensure separation of pupils and observers; 
one-way glass with a louvered panel would suf¬ 
fice. (See Fig. 5.) 

Ideally, the observation area should be I 
or 2 ft higher than the regular classroom. That 
would give the observer a good view over the 
low room dividers and would leave the wall 
space below the observation windows free 
for cabinet and display space. 

An alternative to an observation room is a 
closed-circuit television setup that provides 
viewing at a location removed from the class¬ 
room. 

Acoustical control in the classroom is essen¬ 
tial. Without this control it is virtually impos¬ 
sible to hear or to transmit the speech of the 
children. Sound-absorbing ceiling and wall 
tile, draperies, and carpel all merit considera¬ 
tion for inclusion in the classroom. 

The observation area should open directly 
on the corridor or outside, allowing observers 
to come and go without interfering with the 
children and the teachers. 
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CHILDREN'S CENTER 

Figure 1 shows one suggested organization for 
a children's center to accommodate approxi¬ 
mately 60 children. 

Children's Ptoyrooms 

Children's playrooms, one for each age group, 
shall be provided, as a rule. Playrooms shall be 
self-contained, without folding partitions. Mini¬ 
mum area of one room (for the youngest children) 
shall be 550 sq H; the other rooms shall be at 
least 750 sq ft each. The minimum area per child 
is 30 sq ft. Square rooms are preferred. Southern 
or southeastern exposure is desirable,* northern 
exposure alone is not acceptable. 


The rooms shall be protected from public view, 
either by the playground or by landscaping. Ceil¬ 
ings shall be 10 ft high, and shall hove acoustical 
treatment. 


Services for Children's Ployrooms 

Toilets A toilet for eoch playroom opening from 
the room, near the playground door. At leost 
two lavatories and two water closets shall be 
provided in each toilet room. Water closets shall 
be 10 in high in toilet for the youngest children, 
standard height in the other toilets. Lavatories 
shall be 21 in from floor with strainer in drain. 


Ploy Areo Each playroom shall have direct 
access to an outdoor ploy areo, divided by 
fencing into two separate unequal sections (the 
smaller for the your>gest group) with gates for 
access. Minimum area shall be 4,500 sq ft, 
minimum width, 50 ft. The play area shall be 
partly shaded by a canopy or overhang from 
the building. 

Toy storage shetter for outdoor toys, with 
convenient access from both sections of the play 
area. 

Other arrangements are shown in Figs. 2 and 
3. 



Fig. 1 Children't center spoce orgonisotion. Source: “Memo to Architects,*' New York City Housing Authority, 
New York. 


PLAYING 
EATING 
SLEEPING 
3 PLAY AREAS 

OUTDOOR PLAY 
4. SERVICES 
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EQUIPMENT SCHEDULE 
FOR FIGS. (2) AND (3) 

1 Sink 

2 Refrigerator 

3 Ronge w/oven 

4 Cobinelf/worktop 

5 Cobinets wall type 

6 Qinicol »ink 

7 High chair 

8 Crib 

9 Ploy pen 


Fig. 2 Core center for 25 children: (a) ploytime 
orrongement; (b) cot arrangement for noptime. 



Fig. 3 Core center for a 50-chitd populotion. (From DepoHment of Defense Definitive Designs, Department of the Navy, Washington, 1968.) 
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By PHILIP WILL, JR., and RAYMOND C. OVRE8AT 
with lh« aasUlanca of C. WILLIAM BRUBAKER. MORTON HARTMAN, 
OEOROE A. HUTCHINSON, EMMET INGRAM. A. FREDERICK KOLFLAT, 
•nd WILLIAM McCOY.Porkint & Will. Architocta 


INTRODUCTION 

School building has pasaad through tha yaara 
and stylaa of building to finally fraa itsalf of tha 
oonstrainta of building In soma oartain way. 
Tha raaponsa now ia to tha raa/ naads and 
raaaona for aduoation, to ehsngm and ftmMibility 
and an mwannmss that tha buildings ara simply 
and primarily for childran to laarn in, taaohara 
to taach and laarn in, and staff and parants to 
"land a hand** in. 

Tha log cabin and tha ono'room littia rad 
achoolhouaa ara a far cry from tha pridaful 
community institutions of tha aarly 1900s. But 
ara thay indaad so far from ungradad schools, 
modular scheduling, turf spacs, magnat 
schools, and a host of salf-initiativa plans? 

Tha tachnological and communication races 
pace and outpace people's performance and 
their acquaintance and acceptance of ever-new 
ideas and increasing information. Learning 
must be accalaratad, horizons broadened, and 
diffarancas narrowed between urban and rural 
communities. Still, soma communities ara 
doing batter and have more innovative pro¬ 
grams, more rasponsiva staffs, and more total 
determination. The facilHiaa alone con only 
do pert of tha job. 

Education ia life and people doing things. 
Tha school is both a kind of shaltar and a kind 
of stage. It brings together children and adults 
on tha day-to-day busineas of contending, 
learning, svorking hard, having fun, and grow¬ 
ing up. It focuaas attention and is a focus of 
attention. It la Ho own community and a crHical 
part of tha total community. 

The process of planning a school which will 
respond to tha reel needs of laaming, teaching 
philosophies and community obiectivas and 
which will really meat tha basic uncommon 
denominator, ito children, ia complaa and 
chelienging. It demands a nice balance of 
experience, wisdom, profeeaional skills, and 
uncommon aensa on tha part of all involved. 

Only part of tha objective should be a wall- 
ooncaivad, efficient, practical, soundly con¬ 
structed, quality building. It must, too, be 
changaabls and compatible with its children 
and ito own community of users. Buildings do 
not die of old age, but of design obsolescence 
or overindulgence. The architect ia and should 
be regularly challenged to conceive ways in 
which school facilities may be designed not 
only to be a practical, efficient response to the 
needs of today's toeohing technologies, but 
also to anticipate the inevitabla changes by 
which learning will become an entirely different 
experience. 

Emrirofimeiit 

The architect's efforts must be put into tha 
creation of a school which actively and attrac¬ 
tively suits tha functions of the education it 
serves and which not only mccommodmfs but 
also contributms a vary special environment 


for learning. "Environment for learning" con¬ 
notes a broad range of special qualities, 
evidenced by many characteristics of a build¬ 
ing's design. The physical aspacts of environ¬ 
ment • those relating to the bodily senses of 
temperature, vision, and hearing —may be 
relatively well controlled by known engineering 
methods. Those environmental qualities which 
affect emotions and behavior are far more 
difficult to accomplish through building design 
since they are not subject to established 
formulas or systams. Human scale, hominess, 
warmth, excitement, and repose sre recogniz¬ 
able attributes of a building which engenders 
real reaponses from its occupants The environ¬ 
ment of a school should be one which actively 
stimulates the development of human beings — 
socially, intellectually, physically, and emo¬ 
tionally. Creating an environment, and not 
just a space, should not be a bonus, but rather 
ia a minimum essential. 

Program Involvamant 

The architect properly seeks to provide ser¬ 
vices early in the planning stages prior to the 
actual design and construction of school 
facilitias. This is so that he can contribute 
with the beat of his experience and technical 
knowledge in the processes of site selection, 
preparation for bond issue referenda, time 
scheduling, programming, and budgeting. 
During the early planning stages the architect 
may gain insight into the phiiosophical atti¬ 
tudes of the school board and administrators 
and the nature of the community or neighbor¬ 
hood for which new or added school facilities 
are needed It is during this time that ideas 
can be exchanged. 

The architect should know the community 
he serves by considering as parts of his total 
reaponaibility tha following: 

1. Tha nature of the total community setting 
and its people 

2. The character of the neighborhood sur¬ 
rounding the sHa, e.g., high-dsnsity multi¬ 
family, singla family, mixed uses, obsolete, 
declining, stable, or growing, and the presence 
of significant environmental influances such 
as air or noise pollution 

3. The projected rate of growth. If the com¬ 
munity is developing, as an indicator of phased 
construction of the school 

Teaching and learning programs must be 
formulated and facilities must be planned in 
response to the anticipated educational, cul¬ 
tural, and social needs not only of the school- 
age members of the community but of the adult 
group as well. A predominantly vocational- 
technical orientation is generally indicated for 
a school in a largely industrial community. 
In an area where a high percentage of students 
go on to college, the school's curriculum must 
include preparatory liberal arts subjects. The 
intensified academic programs necessary today 
are tempting communities to extend the typical 


nina-month school year and to lengthen the 
school day. Summer sessions are becoming 
conventional both for makeup work and for 
programs of acceleration and enrichment. 
Some communities have implemented full 
twelve-month use of their facilities, some on 
a basis of 45 days of school, 15 days of vaca¬ 
tion. Extracurricular activities, most of which 
are offshoots of formal scholastic work, such 
as foreign language and science clubs, school 
publications, special music groups and dramat¬ 
ic organizations, are carried over into after¬ 
school hours and avenings. 

In addition to housing tha regular school 
programs, the building will probably also 
accommodata adult evening classes, PTA 
meetings, public lectures, concerts, and similar 
educational-cultural events. Add to these a 
variety of civic functions, such as town meet¬ 
ings and park recreation projects, and we have 
the "town hall'' school busily serving as its 
community’s educational and cultural center 
practically around the clock and all yaar long. 

All these considerations influence the broad 
strokes of decision making for the form of the 
school. Beyond these are the "educational 
specifications," which spell out the details of 
the school program in terms of optimum size 
of enrollment; teaching loads; scheduling 
(modular or conventional); organization of the 
instructional program ("school within aschool," 
"house plan"); learning mathods (team teach¬ 
ing, individualized instruction, independent 
study); and all the mechanical, electronic, and 
audio-visual aids to the learning process, in 
addition to the library as "instructional mate¬ 
rials center." Additionally, physical education, 
competitive athletics, recreation, cultural, and 
social needs must be accounted for. 

Spaca, Duality. Cost 

These functions together make up the plan- 
dictating, form-generating influences that the 
school board, administration, citizens com¬ 
mittees, and architect must consider in estab¬ 
lishing the priorities of apace, quality, and coat 
which will govern the design and construction 
of the new facilities. It is axiomatic that these 
factors shall be placed in balance, if the results 
are not somehow to be frustrated. In applying 
the space X quality = cost formula, only two 
factors can be fixed by the client. The architect 
must bo allowed to vary the third; i.#.. if space 
and coat are rigid requirements, the only vari¬ 
able then is quatity of materials and construc¬ 
tion. Obviously, inefficiant planning can rob the 
administration of spacs urgently needed to 
carry out the desired programs. Unless appro¬ 
priate materials, equipment, and finishes ara 
used, the board of education will be forever 
burdened by excessive maintenance and opera¬ 
tion costs; and if, through lack of discipline 
over these factors of space and quality, tha 
project cost exceeds the funds that have been 
voted, the community will, assuredly, be most 
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■nioulal* in voicing its dispisssurs. In school 
design the srehitset must rsjsct wishful think* 
ing, whether it be his own or thst of his client. 

It is rerely understood by voters that the 
overwhelming cost of the school system is 
for teachers’ selsries and releied educetionel 
sxpsnss. Even if schools cost nothing to build, 
the effect on s citiien’s tax bill for education 
would be relatively trivial. Depending on 
whether s school district is well established 
with existing buildings, or newly created with 
buildings yet to be built, the budget for the 
building end financing of the physical plant 
over its lifetime varies from 6 to IS percent of 
the cost of educating a child. Of this cost sp* 
proximately half is chargeable to financing » 
the interest paid on bonds. Cheap and inade* 
quata educational facilities save little initially 
and, for the long run, are indeed poor invest* 
menis and are permanent handicaps to the 
learning/teaching process. Therefore, those 
who defend high quality do so on sound eoo* 
nomic ground. The benefits of education 
raquire no defense. 

All of what goes into a school, what must be 
considered is outlined in the following pages. 
The task is complex, the options are many, 
involving tha input of people, money, effort, 
patience, and finally providing a gratifying 
reward when the Job's been done well. Schools 
can bo and should be fun to be in, for everyone. 


By STANTON LEOOETT, Eduoetlonal 
ConsuNant 

EDUCATIONAL CONSULTING 
Purpose 

In order to state the needs of an educational 
institution and to ralate a facility more closely 
to the educational program, communities, 
schools, and colleges increasingly use an edu* 
cational consultant as s primary member of the 
planning taam. A school planning projact, 
whather for a naw building or for a master plan 
for an institution, should be used not only to 
construct a good facility but to provide a sat* 
ting for effectivs restudy of educational pro¬ 
grams and to allow a lime for examining new 
perspectives of learning. With close personal 
contact between a consultant with wide experi* 
snee and a faculty that muat search its oolisc* 
live soul before the concrete is poured, a prime 
lime is created for real in-sarvica education. 
The operative word is res/. 

rroetduru 

As in education, the name of the game is pro¬ 
cess. While the essassable outcomes of a facili¬ 
ty planning procedure are moet important, dol- 
lara for consulting services can be used twice: 
once for the building product and once for the 
process of involving many people in planning 
and decision making. 

Oreateal advantage can coma by designating 
a planning cadre who will ultimately lake over 
operation of the new inatitution. Alternatively, 
a group of potential operators of the education¬ 
al system could be involved. Further options in¬ 
clude general participation by parallel staff 
members from other schools or colleges. 

When groups to participate end to be in¬ 
volved are identified, one useful device is to 
select a ateerirtg committee. Hopefully, a staer* 
ing committae will includa a cross section of 
the people who will be involved, people with 
optimistic but not necessarily similar views. 


Also it should be composed so that It will give 
credibility to the work of the committee. The 
steering committee should steer. The consul* 
tent should become working staff for the 
committae. 

The planning process should involve as many 
people as possibls, and the consultant must be 
responsive to the direction of the educetional 
institution. The consultant is a temporary em¬ 
ployee of the school system. The school system 
should induct the consultant into the problem, 
providing wide opportunities for him to gel to 
know where the institution is going, whai the 
educational aspirations of the community ere, 
and how the new facility should help the sys* 
tern achieve its goals. 

Whila the process of induction is going on, 
where many people tell the consultant about 
tha problem or the purpose, the consultant is 
making his contribution. This is, essentially, to 
widen the spectrum of choices or options that 
are considered by those involved in the plan¬ 
ning process. Viewing and discussing ways to 
meet objsctivss should go on for some time — 
long enough so that all the participants feel that 
they have really explored and participated, but 
not so long that frustration sets in. 

Tha oonsuitant somewhere along in the pro¬ 
cess takes on another role— organiser of chaos. 
It is his task, as temporary staff to a decision¬ 
making organisation, to develop a first docu¬ 
ment which states the problems and offers a 
set of alternatives to consider in decision mak¬ 
ing about general directions. Such e report 
should be made widely available to tha staff or 
the involved group for review, critique, revi¬ 
sion, deletion, and addition. A program of 
needs for a building or the base for a master 
plan evolves from the basic study and evalua¬ 
tion of options, loading through successive re¬ 
visions to descriptions of spaces in terms of 
numbers, sixes, and characteristics. 

EDUCATIONAL SPECIFICATIONS 

The development of a formal document of edu¬ 
cational specifications for new educational fa¬ 
cilities is now socepted practice in approaching 
the construction of educational projects of sny 
consequence. The document is designed to for- 
malixe and organise the needs of the users of 
the schooi so that the design can be developed 
to house these needs. 

Outline of Educetional Program Document 

1. Educationmt conempt of tha faci/ity. A brief 
statement should be made of the educe¬ 
tional goals and purposes to be sccommo- 
dated by the facility. Discussion of ths ed¬ 
ucational philosophy to be followed is 
necessary. Make a general dascription of 
the facility and its basic elements. Draw 
up a statement of design objectives. 

2. Activity program and space raquiramanta. 
Meke e general description of the as¬ 
sumed academic curriculum and othar ac¬ 
tivities St the facility. Make e general de¬ 
scription of types of specs required and 
teaching methods to be used. Data are to 
be summarised in four charts: 

a. Activity program chart 

b. Space requirements and utilisation 
chart 

c. Area summary chart 

d. Environmental conditions chart 

3. Datailad araa and aquipmant raquira- 
manta. For each activity area, writa a nar¬ 
rative outline of how the various spaces in 
it will be used, their relationship to each 
other, and their relationship to othar parts 
of the facility. For each activity area, pro¬ 
vide e detailed list of all spaces, giving 
areas and equipment for each. Data are to 


be summarised on two standard forms: 

а. Space list 

б. Equipment liet 

Fiaxibility and Change 

All schools must be as flexible as possible in 
terms of space. The spaces in them must be 
easily sdaptable to new uses and arrangamanis 
in the future. Tha lypss and division of spaces 
given in the program should not imply struc¬ 
tures that cannot be easily modified for chang¬ 
ing needs in the future. 

The operative idea in the traditional view of 
educational specifications is apacific. The ap¬ 
proach assumes that a school or college can be 
"frosen” at a point and fixed there with all the 
elements held constant while the architect de¬ 
signs an environment. Change an element and 
the design process must start over again, for 
the "program" has changed. 

It is not assy to describe s viable alternative 
to this process, because the human mind can¬ 
not deal realistically with an infinite number of 
variables at tha same lime and come up with a 
definite and specific answer, be it a building or 
educational program. When we have fully 
learned to supplement the mind of man with the 
memory of a computer, we will have belter suc¬ 
cess in dealing with the dynamics of a school or 
college and the creative environment. 

The school is a planning process, an enve¬ 
lope for change. The objective is to develop a 
building that provides the environment for 
growth and change, not to pin education down. 

Process 

The educational specifications for a school that 
emphasises procaaa are as ganaral a set of 
specifications as it is possible to agree upon 
while, at the same time, securing an appropri¬ 
ate building. To as large a degree es possible, 
the arrangement of the space, ths staffing of 
the school, snd the deployment of the re¬ 
sources should be left up to the people who will 
use the school. The educational specifications 
will be the beginning of tha planning process 
which will continue through the life of the 
school. The specifications may describe the 
first of any environmental sattings for laarning 
experience. 

Part of the design procsss should be to cre¬ 
ate models of teaching spaces so thet ths plan¬ 
ning group for the school (teachers, students, 
and parents) could make value judgments 
about tha use of space and try them out. These 
models serve as bases for simulations. People 
learn a great deal from simulations, for in this 
manner the consequences of actions or deci¬ 
sions are seen graphically and realistically. 

The educational specifications can help by 
being constructed on a modular basis and by 
including examples of the options that exist 
within tha more generalised requirements. The 
architects can contribute much by graphically 
representing the wide variety of ways peopls 
can organise themselves within the pliable, yet 
not enonymous, environment the architects 
have created for them. 

The educational consultant is not an archi¬ 
tect, nor vice verse. As the planning process 
moves from words toward lines, the consul¬ 
tant's rols changes. Ths planning organisation, 
of which he is a part, responds to the designs of 
the architect. For this is a team process. A good 
team uses ail the qualities of the participants 
as fully as possible and shifts roles unobtru¬ 
sively, but responsibly. 


ARCHITECTURAL PROGRAMMING 

Architectural programming is the specific 
defining and analysis of physical needs. It is 
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also tha dafining and analyaia of oonatrainta. 
lika budgat, coda. aita. and tima achadulaa 
impoaad upon those needs. Architectural pro* 
gramming is not educational programming, but 
followa and evolves from it. 

Objactivas 

The prime objective is to define the problem: 
to clearly stale the physical spaces required, 
tha uaas of these spaces, the functional rela- 
tionahip between them, and the occupancy and 
equipment needs of each apace, all in a format 
understood and approved by the client. 

Procedure 

The first step is to determine who will partici* 
pate in the planning process to follow. In* 
eluded should be the owner, the educational 
consultants if involved, the architect, and any 
others who will have a direct bearing on the 
end result. These representatives should have 
tha authority to make the day-to-day decisions 
on the formation of the program. In the case of 
a larger project, such as an urban high school, 
additional consultants may be required. They 
should be brought into tha programming pro¬ 
cess as soon as possible so that the end result 
benefits best from their espertise when their 
recommendations of basic philosophy and 
policy are incorporated. 

Secondly, a time schedule should be set 
with a final target date. It ia essential. It should 
go beyond the programming phase and relate 
to an overall schedule including completion of 
construction and occupancy. Adherence to a 
schedule from the very outset imposes a con- 
atructive discipline and a healthy sense of 
urgency encouraging interaction among the 
participants. Modification or change of a 
schedule can then be appraised in light of the 
overall effect on time of occupancy. The time 
schedule clearly defines those points in time 
when approvals and reviews are required or 
desirable. 

Thirdly, there should be a sequence and 
methodology: establishing the aims, organizing 
and collecting the facta, seeking out meaning¬ 
ful inharant conoapta. and determining the 
needs (not wants) consistent with realistic 
constraint. The needs should then be stated in 
terms of interior and exterior spaces, site, 
budget, and time schedule. 

Fourth, there should be a format and tech* 
niqua that graphically portray tha parts. A 
picture is worth a pile of words. The technique 
should be consistently followed so that the 
continuing experiences can be added and their 
implications made clearly visible. 

Finally, meetings should be scheduled in a 
"neutral” location. Meetings do not have to 
take place in the school building. In fact, there 
may be fewer interruptions elsewhere, and new 
ideas might be generated best in new surround¬ 
ings where inhibitions are left behind. 

ContMit 

A complete architectural program should con¬ 
tain the following information: 

1. Ststmmmnt of uso by owner. Adult educa¬ 
tion, community concerta, and other aimilar 
activitias hava a direct bearing on the planning 
of schoola. In aome urban achools, for ex* 
ample, apeoialized inatruction in one school 
serving students throughout the city might 
require much more ample access into the site, 
as well as extraordinary circulations and toilet 
requirements. The complete, intended use of 
the facility should be made clear, as well as its 
place in a total educational system since that 
too may affect its future use. 

2. Basic conempts of fmching/odministrm- 
tion. What the approach to teaching and admin* 


iataring will be has critical influence on space 
needs, size, and building type. Team teaching 
and differentiated staffing would call for large 
open space and a variety of space sizes Modu¬ 
lar scheduling in a variety of class time periods 
dramatically affects space utilization. Will it be 
an open campus with students free to leave the 
building during "free” periods, or must the 
entire student body be housed in the building's 
spaces during all periods? Will there be study 
halls or free library or lounge access? Will the 
school be divided into subschools? Particularly 
in largar achools and school systems the 
matter of food service can influence decisions 
on plan organization and program organisation. 
Counsaling arrangements can be related to the 
administration offices or faculty-department 
grouping The whole concern of administrative 
centralization versus decentralization can pull 
a plan one way or another. 

3. Spaces to be providmd All details of the 
space requirements should be recorded, their 
size, how many of each size, the number of 
occupants in each space, the number of teach¬ 
ing stations, the equipment demands, their 
relationship and functions, and other special 
comments should be noted. With even a mini¬ 
mal experience in school design, a format can 
be developed to cover all basic types of school 
facilities as a checklist in developing a par¬ 
ticular program. Through axperianca, certain 
guidelines and "rules of thumb" have been 
developed for school planning. Unit areas have 
gradually increased over the years, with the 
trend toward more individualized instruction, 
more specialized and diverse course offerings, 
and greater reliance on special equipment. 
Typical basis for calculation includes number 
of students per teaching station, area per 
student by types of space, gross square feet per 
student, and cost per student. 

4. Grmphic roprosontmtion It ia most useful 
and makes clear to everyone relative sizes and 
priorities for consideration if the individual 
program parts and their numbers are graphical¬ 
ly illustrated. All interior spaces and exterior 
spaces like playfields and parking lota should 
be shown to give a good overall picture of what 
the total space needs are in relation to land 
available and what various parts of the program 
physically represent in area relation to others 
Some initial bulk areas may be additionally 
included to represent circulation, storage, 
and service requirements, and to indicate the 
relationship between net and gross areas. 

5. Limits/constraints. It is also a prudent 
reminder to carefully note the varioua con¬ 
straints on the programming process, like 
budget, time schedule, codes, insurance provi¬ 
sions and ratings, zoning and special use 
requirements, net to gross area limits or projec¬ 
tions. and any special considarations (e.g., 
required review processes by government or 
other review agencies). Soil borings, site sur¬ 
veys, and information about utility services 
should be a part of the program data as well. 

6. Architmeturmi statmmant. Just as the 
owner’s intended use and teaching-adminis- 
trativa philosophy will significantly guide the 
formation of the program, so the architect's 
basic planning approach to the particular 
problem should be written and recorded as part 
of the programming process. While this could 
not or should not be developed until the archi¬ 
tect has learned enough about tha problam, 
its incorporation into the programming docu¬ 
ment can thereaftar serve as an important 
guide for the others who will be involved in 
making decisions that should relate more 
clearly to a common philosophy and assure a 
more consistent and better end result Also, 
for reviews by varioua approval groups, wheth¬ 
er they be the school owner or a code official, 
having all the "whys” stated clarifies under¬ 
standing and minimizes misinterpretation. 


The architectural program than is the basis for 
beginning the building, and the more informa¬ 
tion collected at tha outsat, and proparly 
evaluated, the more successful the planning 
process and end result will be. Tima and 
thought carefully spent in programming will 
bring everyone's ideas together at the outset, 
give everyone a chance to make his contribu¬ 
tion. and advance the project in an orderly 
manner. 


Programming procedures and determinations 
quickly come to a collision course with finan¬ 
cial limitations, and almost invariably the 
building program has to be adjusted to conform 
to the hard reality of financial possibilities. 
The nature of financing school buildings hinges 
on the type of school and its sponsorship. The 
job of getting the money is becoming increas¬ 
ingly harder as more complex government 
funding procedures come into effect, tax al¬ 
locations are spread across consolidated 
districts, and the trend to more centralized 
control and management increases. Campaigns 
for bond issues and tax increases must become 
more effective, newspaper publicity, coffee 
klatches. and public to-dos must be more ob¬ 
jectively organized to convince an increasingly 
weil-informad, interested, but demanding 
public. 

Both new communities and old residantial* 
based communities have problems in funding 
new schools and programs because of the 
limits of assessed valuation of their total 
properties. This prompts a search for stats and 
federal support and a concern about the pos¬ 
sible loss of local prerogatives. New tax 
revenues are being sought within the com¬ 
munities by charging for more services and 
pursuing zoning changes toward a wider mix 
of community to accomplish a broader tax 
base. 


Types of Financing 

A givan project will normally be in one of the 
following categories, requiring a related type 
of financing: 

1. School districts with tailing powar. 
Major building projects are financed by a bond 
issue referendum within the limits established 
by the differential between existing indebted¬ 
ness and an allowed percentage of current 
assessed valuation of taxable property in the 
district. 

2. School systams undar local govarnmant 
Project funds are received as appropriations 
which may or may not represent proceeds from 
sales of bonds by the governmental taxing 
authority. 

3. Pr/Vate schools. Funding ia primarily 
dependent on bequesta, contributions, and 
mortgage loans. Under special circumstances 
some facilities may ba funded by federal 
agencies. 

These categories, and the traditional math- 
ods of financing characteristic of each, general¬ 
ly apply to institutions of higher learning, as 
wall as to sacondary and elemantary schools. 
Near exhaustion of traditional financing 
sourcas has led In recent years to tha devalop- 
ment of mathods of supplemental aid or pro¬ 
cedures for lifting the entire burden of capital 
investment from the school or institution. 

Federal legislation provides granta-in-aid and 
self-liquidating loans to qualifying institutions 
through agencies of tha Oepartmant of Health, 
Education, and Welfare and to a limited degree 
through agencies of the Department of Housing 
and Urban Renewal. Stats and local govem- 
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meniB have assistance programs of their own. 

A growing trend is toward the establishment 
of school building authorities or commissions, 
which will finance and construct buildings for 
occupancy by a school on a rentlike basis, 
with costs paid out of operating income. 

It has become a routine obligation of school 
administrators to keep themselves informed 
about all agencies and assistance programs 
which may be available to help in financing a 
project or, in some cases, to make traditional 
funding unnecessary. 


Programming and Budgeting 

Financing pmttttrns have critical effects on the 
design and planning of school facilities. If the 
amount of a bond issue or an appropriation 
has been established prior to programming or 
detail planning, the scope of the project will 
be rigidly limited by that amount. The only 
flexibility then lies in a supplemental bond 
issue or appropriation, which is usually not 
feasible. If planning funds are available, pro¬ 
gramming and preparation of preliminary plans 
and estimates should be carried out prior to 
the establishment of a fixed amount of funds 
available for the project. 

If assistance in financing is obtained from 
outside agencies, these agencies will become 
reviewing authorities with their own require¬ 
ments and standards which will directly affect 
the implementation of the program. Such 
requirements may include any or oil of the 
following: 

1. A maximum allowable coat per square 
fool 

2. A minimum required ratio of net instruc¬ 
tional area to gross building area 

3. Use of governmental specification 
standards 

4. Specified bidding procedures 

5. Designation of construction labor poy 
scale 

In contemplating allowable costs for a pro¬ 
posed project, there must first exist a clear 
idea of a// the costs involved. If there is a mil¬ 
lion dollars to spend, a million-dollar building 
cannot be built. The project budget must cover 
ail costs related to the project which are 
chargeable to the capital funds available A 
typical project budget would contain allow¬ 
ances for the following items: 

1. Construction cost of building facilities 

2. Site development and utility connections 

3. Fixed equipment 

4. Architectural and engineering fees 

5. Contingency allowance 

Additional budget items might include land 
acquisition, demolition of existing buildings, 
landscaping, movable equipment and furnish¬ 
ings, legal fees, special consultant fees, and 
miscellaneous special expenses. As a rule of 
thumb, in the average building project, con¬ 
struction cost cannot exceed three-quarters 
of the allowable project cost amount. If the 
project requires an unusual amount of furnish¬ 
ings and equipment, or if unusual site condi¬ 
tions add heavily to site-related costs, the 
allowable ratio for building construction cost 
will be correspondingly reduced. 


THE LEARNING ENVIRONMENT 
Economics of Comfort Conditioning 

Business and industry have amply proved that 
people perform more efficiently in ideally con¬ 
trolled surroundings, and equally well support 


ed is the fact that financial savings have been 
made. Translating these arguments to the 
school situation, it can be said that if students 
learn and teachers instruct more efficiently in 
a controlled learning environment, more stu¬ 
dents can be educated in less time, hence at 
a lower cost per student- If the building is 
conditioned for effective 12-month operation 
and is made attractive for intensive community 
use. it can certainly be said to be more efficient¬ 
ly and economically used. 

Certain characteristics of building designs 
appropriate to total environment conditioning 
may. if the educational program permits, facili¬ 
tate more economical construction, particu¬ 
larly if imagination is used in planning. The com¬ 
pact plan, for example, produces minimum ex¬ 
terior wall area, reduces piping runs, uses cor¬ 
ridors and service areas most efficiently, and 
can be substantially more economical to build, 
operate, and maintain than other plan 
arrangements 

More and better use of the school build¬ 
ings is, in itself, an economy to the community 
Add to this the broadened educational and cul¬ 
tural advantages to the community at large, and 
it becomes apparent that the totally comfort- 
conditioned school is both practical and neces¬ 
sary. 


Architectural Functions 

The mechanical elements are the basic, but not 
the only, considerations for the entire job of 
climate control. The orientation, the plan ar¬ 
rangement. the design of the building, ond the 
materials used can contribute to the quality of 
comfort achieved and to the economy (see Fig. 
1). Consider the following: 

1. Plan. Less room and exterior wall expo¬ 
sure in a compact, multistory building will cost 
less to heat and cool than a sprawling, one- 
story arrangement of equal area and cubage. A 
plan consisting of predominantly interior class¬ 
room spaces and peripheral corridors provides 
flexibility of space and economies in heating 
and cooling. 

2. Orientation. Classroom windows facing 
east or west receive excessive heat from the 
sun. Although this fact assists heating in cold 
weather, the cooling problem is generally 
greater. As a general rule, it is preferable to 
face the majority of rooms north or south. 

3. Fenestration. *‘Windowless‘* buildings 
are entirely practical: they save on initial cost. 



maintenance, and heat loss and are free of out¬ 
side dust, smoke, odors, and noise. Some 
windows should be introduced, however, to 
avoid that '*closed-in'' feeling. On the other 
hand, equally strong arguments can and have 
been made for the other environmental advan¬ 
tages of large window areas, the benefits of 
close relationship to the out-of-doors, and the 
welcome of light and sunshine to one's physi¬ 
cal being. 

4. Solar controls Wide roof overhangs, 
solar screens, glass block, and similar devices 
to control sunlight are no longer as essential. 
The use of heat-absorbing glass reduces glare 
and light transmission and produces econo¬ 
mies in the HVAC system design. Cleaner, sim¬ 
pler, far leas expensive designs are now possi¬ 
ble with uniform, high-level electrical illumina¬ 
tion. 

5. Insulation. Adequate insulation of roofs 
and exterior walls reduces both heat loss and 
heat gain far more than is generally supposed. 
Even double glaring adds measurably to more 
economical climate control. 

6. Space conditioning. Skillful use of light¬ 
ing, acoustic materials, and color and form in 
school design are essential ingredients of con¬ 
ditioning space in the learning environment 
and, properly applied, act upon our senses of 
sight and hearing to cause reactions conducive 
to better learning and teaching. 

7. Lighting Good lighting design involves 
locating illumination sources so that work 
areas receive adequate light free of glare and 
excessive contrast or shadow. Both natural and 
artificial light must be controllable to eliminate 
glaring shafts of sunlight or to darken the room 
for projecting pictures. It is desirable to use 
some incandescent lighting, strategically 
placed, to create points of variety and accent 
in the more conventional all-fluorescent sys¬ 
tems. 

a. Acoustics Acoustical control involves 
containment, absorption, and reflection or rein¬ 
forcement of sound. According to the circum¬ 
stances of the listener, sound should be pre¬ 
vented from leaving a space when it will 
disturb people in adjacent rooms. Certain 
amounts of acoustically absorbent material 
must be used to “soak up'* noise in such areas 
as corridors, toilets, and cafeterias- Accurate 
and comfortable hearing of music in an audi¬ 
torium depends on projecting sound from re¬ 
flection from some surfaces, but absorption in 
others to prevent distracting echos; a speaker's 
voice may have to be reinforced by an amplifier 
in large rooms. 

9. Colors Color is a psychological aid to 
learning. Tastefully used, it can enhance envi¬ 
ronment. engendering a cheerful, receptive 
mood. Bright, warm colors stimulate excite¬ 
ment and action in the gymnasium; soft, cool 
colors create a quiet atmosphere in places of 
study. 

10, Form. The physical shapes of our sur¬ 
roundings also have psychological effects 
which can favorably influence learning. Large 
rooms, such as the library, cafeteria, or audi¬ 
torium require higher ceilings, for a sense 
of airy freedom, than do small offices and 
conference rooms; corridors should be offset, 
widened occasionally, and given a view in 
order to avoid the feeling of interminable con¬ 
stricting length; an atmosphere of spacious¬ 
ness, or lack of confinement, can be created by 
making some interior partitions of glass. This 
is particularly important when the plan design 
involves large areas of interior spaces, made 
possible by a climate-conditioned system. 
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SITE SELECTION 

The farsighted school board will project its 
needs well into the future and select and 
acquire sites while land is still available and 
cheap. Such prudent long-range planning is 
facilitated by consultation with local county 
or regional planning agencies that possess 
knowledge and appreciation of the long-term 
system needs and growth patterns on com¬ 
munity development. Frequently, large-scale 
development builders can be persuaded to 
dedicate land to community purposes well in 
advance of need with consequent savings to 
taxpayers. The following is a list of basic items 
for use in the selection of a school site. 

I. Present and future environmertt. Eco¬ 
nomic, social, and housing makeup of 
community 

II. Integration with community planning. 
Potential housing expansion relative to 
size, need, and location 
Zoning requirements, limitations or 
restrictions 

III. Role in comprehensive school building 
plan. Relationship to high schools and 
other elementary schools in same dis¬ 
trict (township, county, or community) 


IV. Site characteristics. Site location — 
urban, suburban, or rural (determines 
demand for minimum and maximum 
space required); percent of usability of 
site for building, recreation and play- 
fields. parking, roads, and services; 
soil conditions —water table, flood plan, 
adjacent watersheds, and suitable mate¬ 
rials for structural applications 

V. Utility services. Utilities —availability 
and cost of electrical service, sanitary 
service (if none, feasibility of sewage 
treatment plant or septic tank); initial 
cost of land versus cost of land versus 
cost of improvements 

SITE PLANNING 

Analysis of Site and Surrounding Area 

Site analysis, synthesis, and design are best 
developed by a team including the architect, 
landscape architect, and engineer working 
closely with the client. Using the checklist 
outline below, this analysis should be based 
on the specifics of the site and surrounding 



Fig. 1 Sfta analysn. 


area, the educational program, and community 
relationships. 

I. Site analysis and evaluation 

A. Location 

1. Regional 

2. Vicinity 

B. Description 

1. Size and survey locations 

2. Existing conditions 

a. Soils—classification and uses 

b. Topography —contours and 
grade elevations 

c. Hydrography— flood plain, wa¬ 
tershed, streams, lakes and 
swamps 

d. Structures —existing types, 

historic value or landmarks 

a. Easements —widths and de¬ 
scriptions 

9. Vegetation —type and size of 
materials 

g. Utilities — sanitary, storm, water, 
gas. and electric 

h. Wind and Sun —precipitation 
and humidity 

/. Natural features and present 
land use 

C. Zoning 

1. Type and restrictions 

D. Environmental conditions 

1. Noise, vibration, and interference 

a. Aircraft 

b. Railroad 

c. Auto 

d. Commercial 

e. Electrical 
9 Radar 

g. Industrial 

2. Smoke and smog 

E. Access road characteristics 

1. Type —paved, unpaved, etc. 

2. Width —paving and right-of-way 

3. Volume—daily average and peaks 

4. Planned improvements —widening, 
extensions, expressways 

5. Traffic patterns - regional, city and 
local 

II. Site requirements 

A. Vehicular 

1. Parking requirements 

a. Executive 

b. Employee 

c. Visitor 

2. Service 

3. Maintenance equipment 

4. Public transportation 

B. Pedestrian 

1. Circulation 

2. Recreation 
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C. Utilities 

1. Normal requirement 

2. Special requirement 
O. NIisoellaneoua 

1. Police and fire protection^die* 
tance, location, municipality, 
jurisdiction. 

2. Exhibit areas 

3. Community use 

Land Use 

Space Allocation Studies should incorporate all 
the elements and spaces required by the total 
developed program. In addition, any limitations 
which may be caused by specific site condi¬ 
tions should be noted. 

Relationihips The relationships of these pro¬ 
posed site elements and spaces to each other 
and to the site are best developed visually as 
diagrammatic studies such as those shown in 
Figs. 1 to 3. 

Circulation 

Circulation patterns are continuous from the 
points of access at property lines to and 
through the buildings and must be designed as 
integrated systems. Safety is importsnt. 
particularly for lower age groups. For safe and 
efficient movement, separate each different 
type of circulation. Eliminate or minimize cross 
traffic between pedestrians and vehicles. 
Separate drop-off facilities for buses and auto¬ 
mobiles. Service vehicles should be excluded 
from these drop-off areas; if this is not pos¬ 
sible. use of service areas should be permitted 
only at times when pedestrians are not present. 

VehicuUir/Autoarabile Differentiate and provide 
for the three types of automobile traffic normal¬ 
ly found on a school site: faculty, student, and 
visitor or parent. 

Vahicuisr/Bus Give careful consideration to 
number, loading and unloading areas, site 
access, and storage of vehicles. Plan so that 
the backing up of buses is never necessary. 

Vahkalar/Satyica Service-vehicle access and 
loading and unloading areas should permit 
as short and direct an approach as possible 
with adequate maneuvering space. Service 
areas and access should be separate from 
other circulation systems. 
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Fig. 2 Land usa diagram. 


BUSING 


People 


PARKING 


Magnet School Bitsing Study Figures 4 to 7 
represent four (4) approaches to developing 
a system of bus parking and circulation. Pres¬ 
ently, 36 buses will be required to provide 
transportation for 1.800 students to and from 
the school site (site area required for this 
service is significant — see land use studies). 

Dimensions of buses to be considered are 
bus length = 36 ft 0 in.; bus width = 8 ft 0 in.; 
inside turning radius = 45 ft 0 in.; outside 
turning radius = 60 ft 0 in.; typical stall size 
= 12 ft 0 in. X 14 ft 0 in. Buses should not 
be required to back up. (Tables 1 and 2.) 

TABLE 1 Auto Number and Space 
Requirements* 


School Parking spaces 


Elementary.One per classroom \ 3 

Junior high.One per classroom f 6 

High school.One per classroom f 16 


* Space requirements average 350 to 400 sq ft per auto* 
mobile, dependmg on parking angle. The most efficient is 
90' parking. 


Safety is most important Walkways of all- 
weather, nonskid materials, well delineated 
and arranged to eliminate or minimize conflict 
with vehicle circulation can be both safe and 
pleasant Where changes in grade are neces¬ 
sary, a ramp is generally preferred to steps 
and tha incline should not exceed 5 percent 
especially where snow and ice are expected. 


There is usually merit in separation of the 
three types of automobile parking, with the 
daytime visitor taking precedence over faculty 
and student. Parking facilities should be 
located to consider all their uses, including 
daytime uses for visitor, parent, faculty, or 
student, uses for school-related or community 
events within the school building, and uses 


TABLE 2 Comparison of Busing Study Data 

Area required per bus 
Minimum width Lineal feet required (includes circulation), 
required (for 36 buses) sq ft* 


Parallel single file. 12 ft 0 in. 1,584 528 

Parallel free access . 25 ft 0 in 2,736 1,900 

3C peel-off . 55 ft 0 In 860 1,320 

30*’free access . 65 ft 0 in 860 1,572 

45®peel-off . 65 ft 0 in 620 1,100 

45*^ free access. 85 ft 0 in 820 1.440 

OO^peel-off . 85 ft 0 in 510 1,164 

60''free access 116 ft 0 in 510 1.584 


* Data are approximate 
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44' 

8* «U REQUIRES 526 sq ft/BU S 

K Q L - —It——1 I _J 

(a) single-file SYSTEM 

FIRST BUS IN LINE MUST GO TO END OF 
SYSTEM AND MUST ALSO LEAVE FIRST. LIMITED. 


76'♦ AVERAGE ' REQUIRES 1,900 sq ft/BUS 


(b) FREE-ACCESS SYSTEM 

4^ STUDENT TRAFFIC FLOW 
I) BUS DIRECTION OF TRAVEL 

Fig. 4 Parallel bus parking system. 


REQUIRES 1,320 sq ft/BUS 



(o) PEEL-OFF SYSTEM 

FRONT BUS MUST LEAVE FIRST, THEN 
NEXT BUS, ETC. 


REQUIRES 1,100 sq ft/BUS 



(o) PEEL-OFF SYSTEM 

(FIRST BUS MUST LEAVE FIRST). 

REQUIRES 1,440 sq ft/BUS 



Fig. 6 45^ bus parking sytteei. 


recreation facilities for the contact sports 
enjoyed by upper grades. Superimpoaition of 
layouts and multiuse helps conserve space 
when land is at a premium. 



(o) PEEL-OFF SYSTEM 

(FIRST BUS MUST LEAVE FIRST). 

REQUIRES 1,584 sq ft/BUS 



Fig. 7 60*’ bus parking systen. 


REQUIRES 1,572 sq ft/BUS 



(b) FREE-ACCESS SYSTEM 
Fig. 5 30"" bus perking system. 


Recreational Facility Layout 

One of the best approaches is to construct 
scale templates (1 in. = SO ft for most site 
planning purposes) of all facilities considered 
in the school program. These can be drawn on 
tracing vellum, using official court and field 
dimension layouts as a guide. Cutouts can be 
used for shifting locations on site plan to de> 
termine optimum layout. Construction and 
funding phasing and types of multiuse can also 
be developed using these templates. 

In creating a unique layout for a site, con- 
eider these factors: 


1. Optimum orientation for sun and wind 
control 

2. Circulation for players and spectators 

3. Buffer zones between action spaces 

4. Access from showers, classrooms, 
student and spectator parking, and buses 

5. Access from community where multiuse 
is possible 

6. Flexibility of layout and accommodation 
of staging or building expansion 

7. Programming of play and learning 
experiences for younger children 


relating to various outdoor athletic events. 
Overflow parking areas may double os paved 
play qreas when properly designed and located. 

Access to parking facilities and arrangement 
of parking lanes should minimize conflict 
between automobile and pedestrian. Collector 
walks should be provided and arranged to 
permit pedestrians to exit vehicle areas as 
directly as possible (see Fig. 8). 


RECREATION FACILITIES 
Site Location Considerations 

These criteria for recreation areas, such as 
relation to adjacent property, soil stability and 
percolation, existing vegetation, existing 
topography, etc., are important; however, 
special attention should be given to the need 
for large open spaces for field games with 
adjacent existing vegetation to provide shade, 
oxygen, and windbreak. In dense urban areas, 
where ordinary open spaces are scarce, such 
field facilities can be created on air rights, 
rooftops, and terraced slopes. Informal play 
areas, especially for the lower grades, can be 
creatcrd in multilevel arrangements conforming 
to a steep site; this is not possible with field 


TABLE 3 Analysis of Playground Surfacing 

From School Sites, No. 7, U.S. Drpl. of Health, Education, and 
Wvlfure. 


Qualities 


Type 

of 

surface 


a 

a 

o 



i, 

0 

« 

o 

5 

3 

Q 

. 

0 

3 

Q 

'5 

• 

ec 
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k 

0 

•4 

0 

-S 

a! 

Earth 


• 


e 

• 

• 

• 


• 

Turf 


e 

• 

• 


e 

e 


e 

Aggregate 

e 




e 


• e 

• 


Bitumen 

e 

e 

e 

e 

e 

e 

• e 

e 

e 

Concrete 

e 




e 


• # 

• 


Masonry 

• 

• 



e 


• e 

• 


Miscellaneous* 

a 

• 




e 

e 

• 


• Tattbark, 

ttawdueft co 

ttonmeal, rubber, 

idnaticH and vinyln. 

aftbefttoe-cemevt 


boardit, wood. 
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8. Supervision and safety 

9. Compatibility of age groups, sexes, and 
type of activity in contiguous play areas 

to. Grading and slope for drainage (or 
underdrainage) 

11. Existing relationship to nearby com* 
munity faciltties 

12 Need for balance of action spaces with 
provision of quiet open spaces 

Suggested FecHiiies Accofding to Age Gfoupt and 
Grade 

• Kindergarten to third grade: Sandboxes, 
sand trays/cans, slides and tunnels, swings, 
tree houses, climbers and steppers, trike and 
bike riding, water features. 

• Fourth to seventh grades: Climbers and 
jungle gyms, shuffleboard, hopscotch, informal 
group games, little league ball, softball, spider 
webs and trampolines, adventure playgrounds 
with junk building materials. 

• Eighth to twelfth grades: Softball, base¬ 
ball. football, touch football, soccer, volleyball, 
tennis, archery, track and field events, rifle 
range, physical fitness workout course. 

Matoriaii for Recioational Surfacos and Stnicturos 
Effect of low-maintenance synthetic surfacing 
and structural materials is significant. Their 
increased durability under intensive use makes 
multiuse and community use feasible. All- 
weather surfaces maximise use; cleaning by 
hosing, vacuum, and snow blower minimise 
maintenance. Durable yet flexible play sur¬ 
faces allow use in cold or wet weather without 
injury to surface or players. Regrading, reseed¬ 
ing. fertilising, aerating, spraying, mowing, 
and weeding are eliminated. 



Fig. B Parking area circulafion. 


^ VEHICULAR 
^ PEDESTRIAN 

III I I 


DRAINAGE 

Proper storm drainage is essential to success¬ 
ful school-site facilities in most areas of the 
country. Not only do the function and longev¬ 
ity of many facilities and materials depend on 
good drainage, but in some oases permanent 
damage may result from water. Surface and 
subsurface systems or combinations should be 
designed to adequately handle the needs of 
buildings and site facilities. Where possible, an 
overland emergency system should be incorpo¬ 
rated, using the relative grade elevations of the 
site. When circumstances do not permit this, a 
standby system of pumps or power generators 
is recommended. 


PLANTING 

Select materials indigenous to the area where 
possible, and supplement with ornamental ma¬ 
terials that possess characteristics not obtain¬ 


able with local materials. Plant materials 
should also have low maintenance require¬ 
ments and be compatible with existing growing 
conditions. Plant material for school sites gen¬ 
erally consists of shade trees, ornamental 
trees, evergreen trees and shrubs, deciduous 
shrubs, vines, and ground covers (see Fig. 9). 
Though some of the ground-covering material 
on most school sites functionally is mowed 
grass, this material remains one of the highest 
maintenance types. It is recommended that its 
use be kept to the necessary minimum and the 
use of meadow and prairie grasses and other 
types of ground-covering materials be consid¬ 
ered. This is particularly important on sites 
where appropriate ground cover material exists 
and should be carefully preserved. Select plant 
material on the basis of its mature size and 
character to minimise excessive shearing and 
early replacement. Initial sixes should not be 
less than a reasonable minimum to ensure sur¬ 
vival from injury or damage by students and 
other causes. In addition to providing an aes¬ 


thetic contribution plant material on the school 
site can be used to solve many problems such 
as windbreaks, screens and buffers, sound 
dampers, sun and light controls, erosion con¬ 
trol. and air purification. 


SAFETY 

Schools, by the nature of their occupancy and 
use, require higher standards of safety than 
other types of buildings. Provisions for life 
safely have the highest priority and affect the 
entire design in plan, construction, and choice 
of materials. Ail phases of health and safety be¬ 
come pervasive program elements that un¬ 
avoidably add to the complexity and cost of 
schools and greatly determine their form and 
plan organization and appearance. 

Building codes generally have separate and 
specific requirements for school construction. 
Many states and counties have school safety 
codes established by departments of education. 


BUILDING 
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health, and public safely. Architects and engi¬ 
neers are obligated to inform themselves of all 
reviewing authorities and applicable codes in a 
given locality. In the absence of adequate local 
codes, standards of the National Building Code, 
the National Board of Fire Underwriters, and/or 
the BOCA (Building Officials Conference of 
America) Code are good guides. The following 
are soma of the safety considerations of 
concern: 

• Structural safety 

Material strengths and factors of safely 
Fireproof and fire resistive structures 
Windstorm resistance 
Earthquake resistance 

• Fire safely 

Provision and protection of exits, corri¬ 
dors, and stairs 

Fire detector and alarm systems 
Sprinkler systems 

Materials and finishes with low flame- 
spread rating and Nontoxic combustion 
characteristics 

• Health safely 

Ventilation systems and standards 
Lighting standards and electrical code 
Plumbing fixture requiramonis and plumb¬ 
ing code 

Swimming pool and locker room require¬ 
ments 

• Special emergencies 
Emergency lighting systems 

Air raid shelter and radiation protection 
Tornado protection and shelter 

• Accident protection 

Nonslip surfoces (especially stairs, ramps, 
looker rooms, pool decks) 

Vision panels, door swings and hardware. 
Hand rails 

Safety glass in doors, sidelights 

• Handicapped provisions 

Required accommodations el entrances in 
circulation provisions, toilets, and other 
public accommodations for use by handi¬ 
capped persons. 

Sensible corridor planning and location of 
stairs and exits to handle traffic flow without 
congestion will usually provide appropriate fire 
exit facilities. However, codes must be checked 
to ensure proper corridor widths, corridor 
lengths, and smoke barriers at suitable inter¬ 
vals. Stair enclosures are required for all stairs 
connecting more than two levels and are rec¬ 
ommended for stairs generally. Most stairs are 
used for exit purposes and have detailed code 
requirements which must be met such as width 
and ratio of tread-to-risers. 


School Exits 

Exits and emergency exits should be clearly 
marked so that at no time is there any doubt or 



hesitation as to their purpose. A sign indicating 
the nearest exit should be visible from every 
point in the corridor. Two or more exits should 
be provided from any area within the school. 
Some states require two exits from each class¬ 
room. 

It should be possible to open every door 
from the inside at all times, even after school 
is closed for the day. 

A well-defined exit will include a lighted red 
exit sign and a white security light connected 
to an emergency power supply in the event of 
main power failure. 


2-9“ ABOVE 
STAIR TREAD 
NOSING 

Fig. t2 

Stairways 

One of the most critical parts of school traffic 
design is the stairway, which should be located 
in relation to the overall traffic pattern, keep¬ 
ing in mind load distribution, safety, destina¬ 
tion of students between periods, and elimina¬ 
tion of cross traffic. The stairways should be 
designed for easy, fast, and safe movement of 
boys and girls. 

Stairways not only provide egress to and 
from various floor levels, but they are used 
every period for the vertical circulation of 
students changing classes. It is important that 
stairways be designed so that boys and girls 
with books under their arms may walk side by 
side to avoid congestion; a width of 4 ft 8 in. to 




5 ft between handrails is recommended. Stair¬ 
ways should be of fireproof construction, lead¬ 
ing directly to the outdoors. They should be 
provided with smoke-control facilities, separat¬ 
ing the stairwells from the corridors which they 


Corridors 

A well-designed school has corridors that 
accommodate the free and informal movement 
of students. The narrow corridor usually re¬ 
quires formal, regimented, and supervised 
traffic flow. 

The walls of corridors should be free of all 
projections. Heat units, drinking fountains, 
fire extinguishers, lockers, doors, and display 
cases should be recessed in the interest of 
student safety (Fig. 10). 

Acoustical properties are desirable to reduce 
hall noise. Corridors should be well lighted, 
with emergency provision in the event of main 
power failure. Floor covering should be dur¬ 
able, nonskid, and easy to maintain. 

The maximum length of unbroken corridors 
should not exceed 150 to 200 ft. Longer sec¬ 
tions give an undesirable perspective. 

Stair Treads 

Standard dimensions of stair treads and risers 
should be used in schools. Odd dimensions 
increase the stair hazards for children as well 
as adults. Wax used on classroom and corridor 
floors may be deposited on stair treads by 
students’ shoes. One way to reduce this hazard 
is to design a tread that will give traction re¬ 
gardless of wax application. Inserted carborun¬ 
dum treads have proved adequate (Fig. 11). 
Surface-mounted strips are unsatisfactory. 


Handrails 

Handrails are necessary on both sides of stair¬ 
ways in accordance with the National Building 
Code. They should be installed with attachment 
brackets permanently anchored in the masonry 
wall (Fig. 12). Brackets anchored with lead, 
wood, or leather expansion bolts often result in 
unsafe support and considerable maintenance. 


Doors 

Boys and girls are not expected to use caution 
in opening and closing doors. The hazard of 
striking students with doors can be reduced by 
including a vision panel in the door (Fig. 13) 
and by recessing the door. The location of this 
panel should be in proportion to the varying 
heights of children. Use of tempered or wire 
glass will provide safety. 

Vision panels placed next to doors allow 
students to see someone approaching the door 
from the opposite direction. These panels 
should be designed with opaque sections near 
the floor and mullions at suitable intervals to 
clearly identify them as windows, not passage¬ 
ways. 

Covered walkways to accommodate inter¬ 
building traffic should be designed to protect 
students and not for appearance alone. The roof 
deck should be wide and low. Provision should 
be made to carry off roof water. Proper outside 
lighting will be necessary under the roof deck. 

Some current trends in school planning such 
as the open-plan concept depart from tradition¬ 
al room and corridor arrangements and raise 
new problems in preserving a prolKted route 
of exit from all parts of a school building. At¬ 
tempts to make use of corridor areas (or in¬ 
struction, study, or special purposes must be 
carefully planned to maintain a clear traffic lane 
free from obstacles or disruption by movable 
equipment and furnishings. 
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Fig. 13 

Efforts to minimixs barriers betvwean instruc¬ 
tional areas and corridors by glazing with ordi¬ 
nary glass or by eliminating portions of corri¬ 
dor walla run counter to traditional safety 
requirements, but have been accomplished 
through special provisions of sprinkler sys¬ 
tems, plan organization, and building material 
use. Open planning for large instructional areas 
accommodating several groups with no desig¬ 
nated corridor areas and with flexible divisions 
provided by movable partitions and divider 
units also presents special problems of safety. 
Since many codes were written before this edu¬ 
cational concept became popular, planning of 
this type will require conferences and coopera¬ 
tion with public safety officials to obtain agree¬ 
ment on acceptable provisions for safety. 

Some safely considerations, such as avoid¬ 
ance of risers at entrances, also relate to the 
needs of the handicapped and the temporarily 
disabled. Low-pitch ramps instead of stairs at 
changes in level can be a safety feature as well 
as a service to the physically handicapped and 
an aid to the movement of maintenance equip¬ 
ment and supplies. Special additional provi¬ 
sions for the handicapped should be made in 
toilets and other areas. 

Secondary to life-safety considerations, but 
still a major factor in school design, is the pres¬ 
ervation of building integrity and security. Fire 
insurance bureaus establish requirements of 
building design and construction which must 
also be checked for the safety of the occupants 
and for qualification for reasonable rates of in¬ 
surance. External security should be provided 
by night illumination of the area around the 
building and by other electronic systems. Prob¬ 
lems of vandalism are increasing with exterior 
glass a particular target. Currently, glass areas 
are being reduced along with the trend to air 
conditioning, and new types of plastic glazing 
are being used. 

While most responses to the various safety- 
factor requirements are quite obvious, com- 
monsense planning and aesthetic consideration 
can make schools more safe in other ways. The 
particular use of colors and materials can pro¬ 
duce an aura of seranity and order in them¬ 
selves. A plan of sure clarity can minimiza con¬ 
fusion and make circulation patterns clearer. 
Carpeting and other acoustic provisions can 
reduce noise and distraction. Materials that are 
attractive but easily maintained will allow a 
cleaner and safer school. And, lastly, the atti¬ 
tude of those learning and teaching in the 
school can make it safer. A clean, well-done, 
wall-run, and “happy ship” school is a safe 
school. 


KINDS OF SCHOOLS 

There are different kinds of schools, function¬ 
ing as organizations of students and faculties, 
that serve various age groups and certain pur¬ 
poses. There are also different kinds of school 
plans, or ways of organizing the needed space 
to better respond to the ways of teaching cer¬ 
tain age groups and to other requirements such 


as site and climate conditions, construction 
and funding phasing, and code restraints. 

Organization of Students and Faculties 

Time, location, organization, method, and se¬ 
mantics all have had their influence on schools. 
Sometimes a school’s name has little to do with 
what the school is. There are still grammar 
schools, but most of this category are now 
called elementary schools. Secondary schools 
usually denote grades 9 to 12, but this category 
now encompasses junior high and middle 
schools, depending on program and organiza¬ 
tion. Kindergarten at one time was preschool 
education. Now almost universally, it has be¬ 
come a part of the elementary school's pro¬ 
gram. Preschool education can be divided into 
a number of types: day care, nursery, and 
Head Start. 

There are community, central, neighborhood, 
regional, vocational, technical, academies, aca¬ 
demic, and special schools. All these schools 
include education before higher education. 
Even the definition between lower and higher 
education is now being reconsidered, with the 
first two years of college and junior college be¬ 
ing thought of as the thirteenth and fourteenth 
years of public education. 

Because of the overlapping names, grades, 
levels, and age groups, the following list of de¬ 
scriptions and Fig. 14 might make this maze 
somewhat clearer. 



* Day care: Serves the dual function of pro¬ 
viding a custodial or care center where working 
parents can leave their preschool child and pro¬ 
viding group learning experience for the child. 

* Nursery; May serve the same function as 
day care, but frequently provides only the 
group learning experience. 

* Head Start; The same function as day care 
and nursery for socially deprived children, with 
emphasis on program and axperience to reme- 
dy or prevent the problems of such deprivation. 

* Kindergarten: Usual type of introduction to 
group learning experience in elemeKtary 
schools. 

* Elementary: Traditionally covers K-8. 


However, more frequently in recent years it 
covers only K-6 with junior high or middle 
schools experience for the last two years. 

* Primary: The earlier years of elementary 
education, usually K-3. sometimes K-4. 

* Middle schools: Usually grades 5-8. some¬ 
times grades 4-8, combining both secondary 
and elementary pupils. Program is frequently 
structured as a secondary school. 

* Secondary schools: This category includes 
middle schools, junior high schools, and senior 
high schools, grades 5-12. 

* Junior high schools: The earlier years of 
secondary education usually grades 7—9, some¬ 
times grades 7 and 8. 

* Senior high schools: The latter years of 
secondary education usually grades 9-12, 
sometimes grades 10-12. 

* Special schools for secondary education: 
These schools are usually found in large urban 
areas or in more rural areas as special regional 
schools. They provide a special curriculum for 
such studies as vocational training, business, 
art. drama, science, marine, and fashion and 
design. 

* Special schools: Schools for children who 
do not fit traditionally into the normal school 
programs. These schools are for emotionally 
and physically handicapped, the mentally 
retarded, or the exceptionally bright. 

* Community schools; Community use of 
the facilities for programs other than the 
normal school program. This can range from 
the limited use of a gymnasium for basketball 
at night to a building that could house social 
agencies; health agencies; extensive youth 
programs; and programs for the elderly, social 
guidance, public assistance, legal aid. etc. 

* Neighborhood Generally means smaller 
schools identified with a specific neighbor 
hood, where busing is neither necessary nor 
desirable 

* Central schools and/or regional Generally 
found in rural areas where population density 
does not support adequate school facilities. 
Children are bused for great distances to allow 
them to attend facilities that offer them 
broader program and opportunity. 

* Urban; Urban schools can be any of the 
above, but some new innovations are such 
things as storefront academies. 

* Storefront schools: These schools identify 
with the people of the street in heavily con¬ 
gested urban areas. Such schools do away with 
the traditional atmosphere. They relate to the 
dropout and other youth who are alienated from 
the traditional institution. 

* Schools without walls: In downtown urban 
areas, schools use the facilities of community 
space, office space of business organizations, 
public libraries, etc. 


Organization of Spaces 

There are many ways to organize the spaces 
f®f ■ school into a plan, and many determinants 
to consider, beginning with the basic purpose 
of the specific teaching program and the 
children to be served. But even this basic 
premise may have to be considered in the 
context of how flexible the plan may be made 
to anticipate the possibility, or rather the 
probability, that the school could convert to 
some other organizational structure. 

Pupil Capacity 

Elemetllsty ScKoolf Before any calculation of 
school capacity can be made, the school system 
must have an educational policy establishing 
the optimum capacity of classrooms. In many 
schools this figure is set at 27 pupils, which, 
when used as an average class size, may mean 
that some rooms will exceed this number. 
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Kindergarisns may set at 20 pupils In each 
of the morning and afternoon sessions. 

Some schools do not like to exceed 25 pupils 
per class. It is frequently recommended that 
when a class goes to 32 pupils It be divided into 
two sections with two teachers. It is also ad* 
visable in determining the capacity of an ele¬ 
mentary school to consider each grade sepa¬ 
rately so that there will be no single classroom 
housing more than one grade. 


Higll Schoob Determining capacity on the 
secondary school level is considerably more 
complex than on the elementary school level. 
Capacity in a good secondary school reflects 
the kind of educational program and the educa¬ 
tional goals of the community. (See Fig. 15. | 

The character of the classroom and the sub- 
iect are determinants of the classroom size. 
Physical education classes may run to 35 or 40 
students; shop classes should not exceed 20 
students. Many other areas should not exceed 
25 students and might, more likely, hold 20 
pupils, including science rooms, homemaking, 
and fine arts. These class sizes may be adjusted 
from community to community, but for compar¬ 
ative purposes it would be helpful to maintain 
a standard formula for determining capacity 
(Table 4). 

Flexibility and the Open Plan 

Indeed, flexibility has become a most critical 
consideration, reflecting the continuing 
changes in educational thinking mnd building 
techniques. The open-plan concept derives 
from a dramatic change from the self-contained 
classroom to various size spaces to accom¬ 
modate groups working together and separate¬ 
ly, and also from the development of dramatic 
improvements in lighting and ventilation 
techniques, acoustic and long-span structural 
economies, and the total economy of better 
utilized space. 

What is required by users and authorities is 
a real breakthrough in attitudes toward the 
sharing of a toff space by a large group of 
different ages so that the space can be con¬ 
structed with few or no ceiling-high partitions, 
without any special concern for being near 
windows, and with no especially desigriated 
bands of space for circulation. 

In fact, the open-plan concept responds to 
a looser, more relaxed society with more con¬ 
fidence in the group, and to the totality of the 
school's objective of enabling people to get 
along with each other, and to the step-by-step 
progress of democracy: an individual into a 
group, a group into another, into the whole. 

As with many ideas in education, the open- 
plan concept has begun at the elementary 
school level and has yet to extend appreciably 
beyond to where concepts of specialization 
begin, spaces are more especially planned, 
and innovations are more slowly realized. Such 
areas of specialization, like science, bring 
together people of specialized interest and 
require the use of specialized equipment or 
teaching techniques that make more difficult 
the realization of new, combined approaches. 


TABLE 4 Classroom Capacity for High Schools 


Type of space 

No. of units 

Capacity of units Total capacity 

Classroom 

19 

x27 

513 

Science laboratory 

3 

x25 

75 

Commercial education 

4 

x25 

100 

Home economics 

2 

x25 

50 

Art 

1 

x25 

25 

Shop 

3 

x20 

60 

Band or chorus 

2 

x35 

70 

Gymnasium, playroom 

1 

x35 

35 

Gymnasium with partition 

1 

x70 

70 

General education iaborotory or 

study hall 

x35 




Maximum capacity: 

998 


Optimum capacity at 80 per cent utilization: 

798 


Working Space Relationships 

Successful planning puts together the parts 
in such a way that they work well together. 
As the open-plan concept responds to a way of 
teaching and a way of efficiently using space, 
any good plan stems from and assures efficient 
function by responding carefully to the educa¬ 
tional program and matching it with a logically 
engineered building expression. Circulation 
should be as direct and minimal as possible, 
directed to an efficiency of the total plan to 
allow for the incorporation of amenities to give 
the school some special qualities. 

The sections following on special areas 
define their own requirements as part of the 
total program and further illustrate relation¬ 
ships within their specialties. Circulation to 


Variety in Plan Concept 

The plans shown have been chosen for the 
differences they illustrate, simply because 
many factors other than purpose and function 
affect and determine the concept of a plan. 
Some are compact and chunky, containing 
large amounts of interior, mechanically ven¬ 
tilated spaces for reasons of internal relation¬ 
ships or ultimate use of restricted site. Some 
are cluster plans using units connected by 
circulation links to resolve a plan into a series 
of smaller pieces to give the school better 
scale, to allow small children to respond better, 
to relate better to a neighborhood of homes, 
and to fit better to changing terrain. 

Other plans group their parts to resolve a 
large school into component communities of 
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Fig. 16 


the school and within the school along with 
the physical needs of the spaces establishes 
the plan concept. The plan examples shown 
vary in total concept yet work as entities in the 
relationship of their parts. 


FACTORS AFFECTING UTILIZATION OF CAPACITY 


Size of School ^ Utilization of Spoce 

Sfnoll Schooli Average SchooU Large SchooU 
(under 500 (500-1,000 (above 1,500 

pupiU) pupils) pupils) 

60-70% overoge 80% moy reoch 
90% 

Fig. 15 


Number of Pupils 
orxi Avoilabillty 
of 

CIcttsroomt 


Number of 
Study Moll 
Periods 


Sizes of Groups 
Instructed 

I 

(Lorge group 
instruction 
increases 
cqaocity) 


students. Others especially relate to unusual 
site conditions, place emphasis on unique cir¬ 
culation requirements, and respond to the need 
of incremental expansion of classrooms or core 
elemsmts. Chosen to represent such differ¬ 
ences. the examples shown collectively reflect 
a major trend in school buildings, as in all 
buildings; a trand away from finger plans or 
narrow building units dependent on windows 
toward large plan areas divisible into many 
combinations, more efficient in usable area, 
developing less perimeter wall, and generally 
representing more value for the cost to build, 
to utilize, and to operate. 

Elamafltary Figure 16 shows a city school of 
three units, four stories high, dependent on 
simple stair circulation. Most classrooms gat 


179 













I 


Educational 

ELEMENTARY AND SECONDARY SCHOOLS 

Kindt of Schools 



corner orientation, minimum corridora, simple 
convertibility to open*plan cluatera. efficient 
aite utilization, and repetitive conatruction. 

Figure 17 ahowa an opemplan concept of 
apacea for amall groupa arranged around large 
group inatructional areaa for three age groupa 
in turn related to a central atudy-reaource 
center. Adminiatration and other ahared apacea 
wrap around achool court entrance area. 

Figure 18 illuatratea a cluatar plan of diviaible 
claaarooma arranged by age groupa aharing 
central entrance areaa, relating to ahared 
apacea, and reaulting in a plan of reaidential 
acale and noninatitutional intariora. 

A two*atory achool, a near aquare in plan, la 
ahown in Fig. 19. Ita lower level accommodatea 
the more fixed elementa of apecial function 


requiring apecial aervicea. The upper floor 
accommodatea the more typical, aimpler 
apacea like claaarooma and library and has the 
potential for complete flexibility around the 
atair and toilet corea. 

In Fig. 20, there ia an efficient, one^atory 
plan of alternating claaaroom cluatera opening 
to private courtyarda and connected by a main 
circulation aiale. Shared facilitiea are centered 
In the plan for eaay public acceaa through the 
large entry court. 

Figure 21a ahowa another special city achool 
for agas 3 to 14 on a limited aite, three floora, 
with large corner open>plan spaces for group 
instruction related to a cora space for faculty 
and seminar use. Rooftops of a related parking 
area and a communicative arts center are used 



to supplement the site’s minimal play area. 

Figures 21b and c show the communicative 
arts unit, a centered experimental theater sur¬ 
rounded by art studios of adaptable, divisible 
space with service utilities on the inner perim¬ 
eter. 


Juaiot HiqIi — Middia Schools The plan shown in 
Fig. 22 was developed for a narrow city lot, 
and compactly radiates its parts out from a 
central activities court. The specialized and 
public-oriented facilities are all on the ground 
floor, while stairways at the four corners serve 
the upper floora of typical olassrooma that 
ring the courtyard. 

Figure 23 is a two-story middle school with 
claasroom/laboratory blocks related to a cen¬ 
tral resource area. All the major units are well 
articulated, with stair units on the edge of or 
between flexible units of space. The pool is a 
later added unit and illuatratea the ability to 
successfully expand such a concept. Figure 23b 
is the upper floor academic unit, illustrating 
a classic and basic grouping of classrooms 
around a large, shared lecture room. 


High Schools Figure 24 shows a campus-type 
plan resolving a relatively large achool into 
smaller elementa. Classrooms are grouped 
around interior laboratory and lecture facili¬ 
ties, and the library is the academic focus; 
gyms and auditorium are in separate buildings 
of structures appropriate to their function, as 
are the academic elements. 

Figure 25 demonstrates a basic disposition 
of functional elementa in simple, economic 
blocks of spaces organizing ita public and 
major entrances to the left, and focusing its em¬ 
phasis on a pleasant circulation-flanked court 
to which the learning resource opens. 

Again, simple large blocks of apace, in Fig. 
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26, in a compoct plan on a restricted city site, 
connected by o see through, central, two-story 
unit of cafeteria, study and lobby and balcony 
circulation (toned oreo) and library at the second 
level. Terrain and grading of site allow academic 
units to exit without stair units. Form articulation 
develops a scale compatible to the neighbor¬ 
hood's apartments. 

Figure 27 is a school that has been added 
to many times; its most recent and substantial 
addition enlarges it from o school for 2,400 stu¬ 
dents to 6,000 students. The plan expansion de¬ 
velops around courtyards and resolves itself into 
four subschools, or houses, of 1,5(X) similar aca¬ 
demic facilities, with shared facilities expanded 
to serve the total. Each "house" of 1,500 has 
its own resource center, study, and dining facili¬ 
ties, as well as core classrooms giving the students 
a better sense of identity and scale for learning. 

Vocotionol High Schools A typical floor plan of 
a high school for business instruction (Fig. 28) is 
located approximately in a ten-story building in 
a downtown location. Designed as on office build¬ 
ing to expand vertically, it has flexible space 
araund the core of circulation and mechanical 
requirements. Additional elevators con be occom- 
modated in spaces next to the existing elevators. 

Figure 29 proves that vocational schools can 
indeed be exciting in concept. This plan groups 
its major shops efficiently in two wings and slashes 
through a ramping diagonal connecting the 
changing levels of the site. 

The portable or prefabricated classroom (Fig. 
30) is a good and useful idea that has developed 
a somewhot bad reputation. Designed to bo tern 
porary, it too seldom hos been removed or re¬ 
placed or refurbished. It remains, however, a 
good idea to serve temporary peak enrollment 
loods. Many such facilities are available, and their 
quality is improving. 
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ADMINISTRATION SUITES 

The administrative spaces for a school, wheth¬ 
er it's a single office for a teaching principal 
and a part-time secretary or a battery of offices 
for a huge high school, ore the control center 
for the school and contact point for parents, 
students, and faculty alike- Here the school 
records are kept or reviewed, the ubiquitous 
public address system originates, budgets 
are developed, books and records are kept, 
and counseling and discipline are meted out. It 
is a first contact point and a crossroads check¬ 
point and is most always placed near the main 
entrance, and belongs there. 

Essentially it is an office, or a group of of¬ 
fices. conference rooms, work storage rooms, 
record storage, and money vault. Opening to 
the entrance lobby. Fig. 31 shows a well-devel¬ 
oped suite for an elementary school, containing 
the basic administrative offices and areas for 
typical related activities. Figure 32 shows a 
more extensive development for a junior high 
school, with added typically related space for 
counseling offices. Figure 33 shows a high 
school suite, where counseling occurs else¬ 
where. but with other facilities and a close rela¬ 
tionship to the resource center Figures 34a 
and b are details for faculty mail boxes, allow¬ 
ing service from one side and access from the 
other. 

Figure 34c shows another high school of¬ 
fice suite including counseling and space for 
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faculty carrel units. Figure 35 develops in a 
linear plan. Figures 36 and 37 show the basics 
needed in a faculty office, and Fig. 38 is a 
unique variation that groups four faculty offices 
as an island space, with non*ceiling*high 
partitions, set in groups in a large resource 
center space for closer contact with the stu¬ 
dents. 

In school planning particularly, the area 
for office use is carefully dispensed in relation 
to all the other space needs and since the pub¬ 
lic is sometimes suspicious, careful planning 
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and choice of efficient equipntent are especially 
important; minimums are almost invariably 
exercised, but common sense should be too. 
A few suggestions: fireproof files for records 
are less expensive than a fireproof vault, dis¬ 
ciplinary offices and waiting rooms should 
be kept separate from the administrative wait¬ 
ing room for psychological (student) reasons; 
and teachers’ mail should be private but easily 
accessible. 


LEARNING RESOURCE CENTERS 

Library may be yesterday's term for yesterday's 
services, for the school library has become the 
information and resource center for the school, 
and is more appropriately and now commonly 
called learning resource center (LRC), instruc- 
tional materials center (IMC), or information 
resource center (IRC). In addition to books 
and periodicals there are now records, tapes 
and casettes, closed^circuit TV programming 
and production, film, cameras, and projection 
equipment. Alongside the book stacks, chairs, 
and tables are aight*and>sound>equipped study 
carrels, listening rooms, earphones and pro* 
gram selectors, film splicers and slide-making 
equipment, preview rooms, even television 
studios. It is a supermart of media and a place 
for its active use, but its ultimate use could be 
anywhere and everywhere (Fig. 39). 

The resource center is now indeed where 
the action is and should be physically and edu¬ 
cationally at the heart-center of the school, 
os equally accessible as possible to the class¬ 
rooms, the laboratories, the administrative 
offices, and the community. It may well be open 
after school hours and should be located to 
allow direct access to it. 

While the resource center is now a conglom¬ 
erate of materials and services and successful 
planning seeks the mixture of these for the con¬ 
venience of the users, control of the materials 
becomes a greater concern and problem, along 
with well-related backup preparation and work 
apace. The circulation of the users, the admin¬ 
istration of the materials, and the functional 
accommodation of the materials are the basic 
planning determinants. 

The eHomples illustrated show various 
combinations of elements, the constant of the 
control desk and its more usual relationship 
to workrooms, reference-periodical areas, 
and offices. Added required exits are treated as 
emergency exits with alarm provisions. Areas 
allocated for books and seating are usually 
prescribed by state agencies or follow rec¬ 
ommendations of the American Library As¬ 
sociation. The total program may best be de¬ 
veloped with a consultant in the field who is 
fully aware of equipment needs, current devel¬ 
opments, and the proper relation of a program 
for the resource center to the entire school 
curriculum. 

Though the idea of a quiet reading atmo¬ 
sphere has not been forgotten, the resource 
center has become a pleasant, busy goldfish- 
bowl kind of place: glassy, on display itself, 
extending its welcome to students as a com¬ 
fortable place they like to learn in. Whether 
it may be considered a resource center or still 
a library, whether it is an alcove off the lobby, 
a room, or a maze of parts, the real goal is to 
get the students to use the materials and to 
learn. Carpeting has become very common, 
and other surfaces are being upgraded, result¬ 
ing in good looking functional finishes to which 
everyone responds well. 

A resource center for a 1 .(K>0- to 2,000-stu¬ 
dent high school. Fig. 40 well illustrates the 
many kinds of facilities that can be included. 
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Fig. 44 


(b) 


th« miaing of stacks with group study tables 
and study carrels, a teacher material prepare* 
tion area, and a central nerve*control center. 

Figure 41 shows a typical carrel unit and de* 
tail equipped for audio*visual use. Grouping 
four together in this manner saves space and is 
a useful alternative to wail perimeter units. 

Responding to the scarcity and high cost of 
land in certain communities. Fig. 42 shows a 
center that connects to an existing building, 
but is air conditioned and all below grade, with 
its roof developed as landscaped or play space. 
It also responds 100 percent to the concern 
by some about windows in the resources cen¬ 
ter which reduce the wail perimeter for book 
shelving and other uses. 

Accommodating books remains a basic prob¬ 
lem in the desire to visually "open up" a re¬ 
source center: capacities can be gaged from 
the illustrations in Fig. 43 and Table 5. 

A two-level high school resource center is 
shown in Fig. 49 with entrance (and control) 
at both levels bringing the center's services 
closer to more of the school. An opening in the 
second level and generous stairs between 
levels unite the spaces that open to an enclosed 
court. 

Figure 45 shows one of four learning resource 
centers for a high school of 6.000 students that 
has been organized into four subschools of 
1.600 and related groupings of core class 
rooms. Unique is the accommodating of faculty 
offices within the study-resource area in group 
units of non-ceiling-high glass partitions and 
book shelving units. This develops a close 
teacher-student relationship and a counseling 
tothetypicalresource center by personsexpert 
in specific subject areas. 


CLASSROOMS 

The classroom layout in Fig. 46 represents a 
standard size room with a recessed corridor 
door and a standard seating arrangement. 

Figure 47 shows a room designed for ten to 
fifteen pupils. Rooms of this size can be used 
for a variety of purposes, such as conference 
room, student council room, or for small class 
groups. 

The development of the teaching process, 
extension of classroom activities, and use of 
group techniques within the classroom have 
led to new classroom design in recent years. 
Square classrooms have been proving more 
satisfactory than rectangular ones. The area of 
the classroom is increasing with the realization 
that small classrooms of the past have been the 
greatest handicap to the improvement of the 
educational program. 

The large group lecture and demonstration 
room in Fig. 48 is provided with 64 tablet¬ 
armed chairs. Proximity to the demonstration 
table is important for all students. Seats should 
be tiered for better visibility. In the case of 
science demonstration, the demonstration table 
should be immediately adjacent to the prepara¬ 
tion room. Natural lighting is generally unde¬ 
sirable but, if required, provision should be 
made for automatic operation of blinds- The 
light switch should be near the demonstration 
table. 

Recommended classroom sizes for elemen¬ 
tary schools range from 850 to 1,150 sq ft. High 
school classrooms may range from 760 to 900 
sq ft. In some instances where large group 
leaching or team teaching is taking place, 
double classrooms may be desirable. In other 
instances, regular classrooms may be divided 
by the use of a folding partition which has a 
satisfactory acoustical separation. 
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General Requirements for All Classrooms 
Oasign 

1. Sufficiant space is needed near the front 
of the room for setting up audiovisual equip* 
ment, such as projection screens and charts. 

2. Ceilings should be a maximum of ft 
high. 

3. Light from windows should, if possible, 
coma over a pupil's left shoulder. No teacher 
should be required to face the windows when 
addressing the class from the normal teaching 
position. 

4. Ceilings and/or walls should be acous¬ 
tically treated. 

5. Floors should have a cushioning material. 

Looition The classroom should have as quiet 
a location as possible, away from noisy outdoor 
areas. Ease of access to specialized facilities 
outside the academic unit should be ensured. 

Ligllt Control Color films, television, and slides 
are becoming more and more widely used. 
Darkening curtains or light-tight blinds should 
be provided for light control in ell teaching 
areas. The architect should give careful con¬ 
sideration to the problem of darkening cle¬ 
restories, skylights, and other sources of light. 
Consideration might be given to the type of 
Venetian blinds that ride in side channels and 
ere easier to operate and to clean than other 
blinds. 

Eitctncal Sanrices 

1. A double electric outlet should be located 
on each of the three interior walls, and above 
all counters for use with equipment such as 
projectors and phonographs. Locations near 
sinks should be avoided. 

2. Eight-inch clocks should bo placed in all 
educational rooms. 

3. A fire-alarm system is required. 

4. Light switches should be located at the 
door. It is suggested that switches for corri¬ 
dor lighting be located so that pupils do not 
have access to them. 

5. In planning the building, consideration 
should be given to ease of wiring a coaxial 
cable for television, if it will be needed later. 
Conduit is not recommended, but access to 
furred ceilings above corridors for this purpose 
would be desirable. Television reception from 
broadcast stations may be desirable in large 
group classrooms. Antennas might be provided 
here and at other selected points in the build¬ 
ing. 

6. Telephone service will be required to ad¬ 
ministrative offices and to other critical points 
in the school. 

Ooort 

1. Doors should be placed at the front of the 
classroom and should be recessed so that they 
do not protrude into the corridor. 

2. Thresholds should be avoided so that 
equipment on wheeled tables, such as mounted 
movie projectors, can be rolled in and out 
easily. 

3. All doors should have a vision panel of 
tempered or wire glass. 

4. Door hardware should be such that doors 
cannot be locked from inside the classroom. 

Two large classrooms separated by a mov¬ 
able partition are shown in Fig. 49. When the 
folding door is open these rooms become an 
assembly room or an area for large group in¬ 
struction. Caution should be exercised when 
selecting a folding door. It should be easy to 
operate and it should provide suitable acousti¬ 
cal properties. Rooms of this type should have 
two exits, one for each area. 
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TABLE 5 Book Shelving Capacity (Approi.) 


Single-face sections 

Double-face sections 

No of 3 ft 
sections 

High- 
7 shelves 

Medium - 
5 shelves 

Counter - 
3 shelves 

High- 
7 shelves 

Medium - 
5 shelves 

Counter - 
3 shelves 

Lineal ft of 

3 ft shelving 
sections 

1 

150 

105 

65 

300 

210 

130 

3 

2 

300 

210 

130 

600 

420 

260 

6 

3 

450 

315 

195 

900 

630 

390 

9 

4 

600 

420 

280 

1.200 

640 

520 

12 

5 

750 

525 

325 

1,500 

1,050 

650 

15 

6 

900 

630 

390 

1,800 

1.260 

780 

18 

7 

1.050 

735 

455 

2,100 

1,470 

910 

21 

8 

1,200 

840 

520 

2,400 

1,680 

1,040 

24 

9 

1.350 

945 

595 

2,700 

1.890 

1,170 

37 

10 

1,500 

1.050 

650 

3,000 

2.100 

1,300 

30 

11 

1.650 

1,155 

715 

3,300 

2,310 

1,430 

33 

12 

1,800 

1.260 

780 

3.600 

2,520 

1,560 

36 

13 

1,950 

1.365 

845 

3,900 

2,730 

1,690 

39 

14 

2.100 

1.470 

910 

4,200 

2,940 

1.820 

42 

15 

2,250 

1.575 

975 

4,500 

3,150 

1,950 

45 

16 

2,400 

1.680 

1.040 

4,600 

3.360 

2,080 

48 

17 

2,550 

1.785 

1,105 

5,100 

3,570 

2,210 

51 

18 

2,700 

1.890 

1,170 

5,400 

3,780 

2.340 

54 

19 

2,850 

1.995 

1.235 

5,700 

3,990 

2,470 

56 

20 

3,000 

2.100 

1.300 

6,000 

4.200 

2,600 

59 
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F'W- «« Fig. 47 Fig. 4B 


The split'level plan of the Dundee Elementary 
School in Greenwich, Conn. (Fig. 50), ahowa 
claaaroom apace needed for a team*leaching 
program. Team teaching, a relatively new tech¬ 
nique. ia being uaed in both the elementary 
and the high achool level. The principal require¬ 
ment for building facilities in team-teaching 
programa is flexibility — the ability to have 
apace for small, average, and large-size classes, 
and to be able to shift these spaces from hour 
to hour. In this type of school the rooms may be 
constant or variable in size, and in both cate¬ 
gories there are small, average, and large-size 
groups. The illustration indicates how this has 
been done by the installation of electrically 
operated folding partitions in many of the 
rooms. Under this program the movement of 
pupils is generally much greater than under the 
homeroom type of elementary program. Ample 
corridors and stairs are essential. This pro¬ 
gram also indicates the need for compact 
design to avoid excessive travel time between 
rooms. The lower portion of the plan is at 
ground level; the upper portion is one half 
story higher. Below the upper level are addi¬ 
tional classrooms and the administrative 
offices. 

This plan of the Concord-Carlisle Regional 
High School, Concord, Mass. (Fig. 51), gives an 
indication of the variation in sizes of rooms 
needed to support a modern comprehensive 
program. Adaptation of room sizes to the needs 
of the class ensures maximum use of space. 
Grouping of students within classes is quite 
common and calls for the availability of small 
spaces where small groups from classes may 
meet informally. Likewise, there are many oc¬ 
casions when it is desirable to join two or more 
classes for a large group experience. 

A small platform unit (Fig. 52) is recommend¬ 
ed for elementary classrooms. It is portable 
and designed in four sections. The sections 
may be used together or separately for a variety 
of educational activities. This portable unit 
keeps the floor area flexible, whereas a per¬ 
manent built-in platform limits the use of a sec¬ 
tion of the classroom. 



Classroom Facilities 


VARIABLE SIZE ROOMS 


Modern teaching procedures require more com¬ 
plex classroom facilities than were considered 

necessary in the past. Provision should be Fig. 50 Perkins and Wilt, Architecis 


TEACHING CENTER 
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□□ INOtVIOUAL AND SHALL GROUP FACILITIES 
MEDIUM SIZE GROUP FACILITIES 

LARGE GROUP FACILITIES 
Fifl. 51 Worren H. Ashley, Architect 
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Fig. 52 


mode for books, audio-visual equipmant, re¬ 
corders, television, tack space, and writing 
surfaces. 

Many communities are building a self-con¬ 
tained classroom in elemernary schools. This 
room requires facilities for teaching various 
subjects, such as English, mathematics, read¬ 
ing, arts and crafts, music, social studies, and 
science. This area is used exclusively by one 
group of pupils. Other schools provide certain 
facilities in special areas for use by numerous 
classroom groups. This design, however, may 
limit the program because it becomes neces¬ 
sary for groups to conform to a time schedule. 

The elementary classroom will require stor¬ 
age for such items as science projects and 
equipment, reference books, paints, paper, 
posters, maps, globes, coats, boots, audio¬ 
visual equipment, records, lunches, and small 
playground equipment. For kindergarten and 
primary grades, toilets and coat storage areas 
located in or adjacent to the classroom are 
convenient for the teacher to assist the smaller 
children. Central toilet facilities should be pro¬ 


vided for the intermediate grades and above. 
Drinking fountains in or adjacent to classrooms 
are desirable. 

Several educational activities require such 
facilities as sink, counter work area, portable 
stage, hot and cold water, earth bed. and spe¬ 
cial furniture. Provision should be made for 
such items in accordance with the educational 
program when the building is planned. 

Storaga Needs in High School 

1. Storage space for each group using the 
classroom should be provided with locks. 

2. Storage is needed for the following items: 
supplies, such os paper and pencils; books and 
magazines; special equipment for the subject 
taught in the room (such as blueprints for 
mechanical drawing, globes and paperback 
reprints for social studies, and compasses and 
protractors for mathematics); and the teacher's 
coat and personal belongings, if not provided 
for elsewhere. 

3. A standard storage closet, either of metal 
or wood, is recommended for all classrooms. 
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Fig. 56 



Chalkboard and Tackboard 

1. The demands for chalkboard and lack* 
board will vary from subject to subject in the 
high school. Generally, English and mathema¬ 
tics require more chalkboard than do the social 
studies, which in turn require more tackboard. 
The minimum amount of chalkboard in any 
classroom should be 16 lin ft, and up to 48 lin 
ft could be used to advantage in many mathe¬ 
matics rooms. Approximately 16 to 32 lin ft of 
tackboard should be provided. 

2. A display rail extending the entire length 
of the chalkboard is an essential teaching aid. 
Such a display rail should have hooks with clip 
fasteners. Provision might also be made for 
hanging pictures, maps, and charts on other 
walls of the room. Embedded picture molding 
should be installed on three walls at a suitable 
height. 

3. Consider installing display cabinets to 
serve es classroom showcases. 

Chalkboard installation is of great impor¬ 
tance. For each room, consideration should be 
given to the type, amount, height, and neces¬ 
sary attachments. The recommended mounting 


heights can be determined by reviewing the 
“working heights*' chart (Table 6). 

Chalkboard may be purchased in several dif¬ 
ferent materials. Glass, slate, and porcelain- 
enameled steel have proved satisfactory; how¬ 
ever, asbestos-cement may be more economi¬ 
cal. Avoid hardboard types. If the steel type is 
used, a three-coat finish will give more lasting 
results. The chalk tray should be designed for 
easy cIcMining. A map rail is needed, complete 
with hooks and cork strip (Figs. S3 and 54). 

Corkboard should be distributed throughout 
the school. Display of educational materials 
will support the crducational program. Sixteen- 
foot sections are recommended for most class¬ 
rooms and placed for easy viewing by students. 
The cork should be at least % in. thick if staples 
or thumbtacks are used for mounting displays 
(Fig. 54). 

A pegboard may be used to display three- 
dimensional objects on brackets, hooks, or 
shelves. The thickness of the board should be 
no less than % in.; the tempered grade will give 
better service. 

A high degree of flexibility in the use of wail 


area can be obteined by building in adjustable 
hanging strips (Fig. 54). 

Steel cabinet (Fig. 55) is a combination of 
teacher's wardrobe, file drawers, and a small 
cabinet for personal belongings. This unit 
should be equipped with a locking device. It 
can be built into a wall, set in a recess or corner 
of the classroom. A coat hanger rod end mirror 
should be included on the wardrobe side. 

The unit in Fig. 56 may be used for storing 
large charts (24 by 48 in.), maps, graphs, large 
paper, paintings, projects, and audio-visual 
equipment. The lower half includes long, deep 
drawers and the top section provides a very 
flexible space with adjustable shelving. This 
unit will have its greatest use in elementary 
schools. 

The storage unit in Fig. 57 serves also as a 
work counter and sink. The height is de¬ 
termined by the size of students. The sliding 
doors are safer and need less maintenance than 
swinging doors. The top and splashboard 
should be a durable plastic. 

Figure 58 shows shelving or base cabinets 
along a window wall. The storage unit makes 
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TABLE 6 Working Heights in Inches for Elementary and Secondary School Children 


flam 

Elementary 

Junior high | 

Senior high 

Kindergarten . 

Grades l~3 I 

Grades 4-6 j 

Grades 7-9 

Grades 10-12 

Min. 

Opti¬ 

mum 

Max. 

Min, 

Mo«. 

mum 

Min. 

Opti¬ 

mum 

Mox. 1 

Min. 

Opti- 

Mox. 

mum 

Min. 

Opti¬ 

mum 

Mox. 

Cobinet, display (top) 


54 



56 

1 


66 



74 



77 


Cabinet, display (bottom) 


26 



29 



34 



38 



39 


Cabinet, pupil use (top) 



50 



56 



65 



74 



79 

Choirs and bench 

10 

11 

11 

10 

12 

13 

12 

14 

16 

13 

15 

17 

14 

16 

18 

Cholkboard (top) 

68 

70 

73 

72 

73 

74 

76 

77 

78 

79 

80 

82 

80 

82 

84 

Cholkboord (bottom and chalkrail) 

20 

22 

25 

24 

25 

26 

28 

29 

30 

31 

32 

34 

32 

34 

36 

Counter, cafeteria 

21 

27 

32 

25 

31 

34 

29 

36 

39 

32 

40 

45 

33 

42 

48 

Counter, classroom work 
















(stonding) 

20 

24 

26 

24 

26 

29 1 

28 

30 

34 

31 

34 

38 

32 

36 

39 

Counter, general office 

20 

27 

32 

24 

31 

34 

28 

36 

39 

31 

40 

45 

32 

42 

49 

Desk and table, classroom 

17 

18 

19 

18 

20 

22 

21 

23 

25 

23 

26 

28 

24 

27 

29 

Desk, typing 











26 



26 

49 

Door knob 

19 

27 

32 

24 

31 

35 

28 

36 

40 

30 

40 

46 

31 

42 

Drinking fountoin 

20 

24 

27 

24 

27 

29 j 

28 

32 

34 

32 

36 

40 

32 

40 

44 

Fire extinguisher (tank)* 






1 









68 

Hook, coat 

32 

36 

48 

38 

41 

51 

47 

48 

58 

53 

54 

64 

54 

55 

Lavatory and sink 

20 

23 

25 

24 

26 

27 

28 

29 

31 

32 

33 

35 

32 

35 

38 

Light switch 

27 

27 

46 

31 

35 

49 

36 

40 

56 

40 

46 

64 

42 

50 

68 

Mirror, lower edge 



35 



38 



43 



48 



52 

Mirror, upper edge 

46 



' 56 



65 



71 



71 


48 

Ponic bor 

21 

27 

32 

1 « 

31 

34 

29 

36 

39 

32 

40 

45 

33 

42 

Pencil sharpener 

20 

27 

33 

i 25 

31 

35 

28 

36 

40 

32 

40 

46 

32 

42 

49 

Roil, hand and directional 

20 

21 

32 

24 

24 

34 

28 

29 

39 

1 

32 

45 

32 

33 

48 

Shelf, hat and books 


41 

48 


46 

51 


54 

58 


60 

64 


62 

68 

Soap dispenser 

20 

27 

33 

' 25 

31 

35 

28 

36 

40 

32 

40 

46 

32 

42 

49 

Stool, drawing 


19 


1 

21 



26 



28 



29 


Table, drawing 


26 



29 



34 



38 



39 

42 

Table and bench, work (stonding) 

25 

26 

28 

26 

29 

32 

30 

34 

38 

36 

38 

41 

37 

39 

Tackboord (top) 

72 

84 


72 

84 


72 

84 


72 

84 


72 

84 


Tockboard (bottom) 

20 

22 

25 

24 

25 

26 

28 

29 

30 

31 

32 

34 

32 

34 

36 

Telephone, wall mounted 



35 



37 



43 



48 

1 


52 

Toilet stall, top of portition 

44 

44 


52 

52 


61 

61 


67 

67 


69 

69 


Towel dispenser 

23 

27 

46 

28 

31 

49 

33 

36 

56 

37 

40 

64 

37 

42 

68 

Urinal (bottom) 




3 

3-15 

17 

3 

3-17 

20 

4 

4-18 

22 

4 

4-19 

24 

Wainscotting 

54 

54 

54 

54 

54 

54 

54 

54 

54 

60 

60 

60 

60 

60 

60 

Water closet (seat) 

10 

10‘/2 

12 

11 

11V2 

12 

13 

13'/2 

14 

14 

141/2 

15 

141/2 

15 

15 

Window ledge 



29 



30 



34 



38 



41 


* Recenaed at baaeboard height. 



good use of Ihi* area and providea counter 
space for plants and displays. The units may be 
prefabricated or custom built. 

Working Heights for Students 

Table 6 can be used as a general guide to accep¬ 
table working heights for elementary and junior 
and senior high school children. There is a 
large variation in the size of children within a 
particular classroom group and in various geo¬ 
graphical sections of the country. The architect 
should obtain the median child height in the 
particular community and select minimum, op¬ 
timum, or maximum heights as indicated. 


MULTIPURPOSE ROOMS 

The layout in Fig. 59 was designed for a small 
high school. As the student enrollments in¬ 
crease and additional classrooms are built, the 
stage will be removed and this area converted 
to dining. The room is located at the main en¬ 
trance to the building, with a combined 
corridor and lounge. The chair and table stor¬ 
age is well placed with direct access to the 
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service entrance. The room is opened up to the 
two wide corridora —an arrangement that per* 
mite overflow seating during special assem¬ 
blies or public performances. The openings can 
be closed with drapes when desired. The open¬ 
ness reduces traffic congestion and discipline 
problems. 

This cafeteria-assembly room (Fig. 60) is 
opened up on two sides, with the kitchen at one 
end. Overflow seating is available on the corri¬ 
dor side. The plan provides space for an 
adequate program within a limited budget. 

The following information and drawings are 
primarily concerned with large areas in school 
buildings which are designed and equipped for 
two or more group activities. The most fre¬ 
quently used room combinations include 
assembly-cafeteria, assembly-cafeteria-gym- 
nasium, assembly-gymnasium, and a student 
activity area where many small learning centers 
may operate at one time. 


Assembly-Cafeteria 

The assembly-cafeteria combination is popular 
because the room can be designed with a pleas¬ 
ing environment for both eating and assembly. 
This type of room is also more adaptable to 
scheduling without limiting other phases of the 
educational program. 

The room should be furnished with tables 
that can be quickly moved into a nearby storage 
area. A large portable folding unit containing 
table and benches has proved satisfactory for 
elementary schools. Tobies that fold into the 
wall are also available. Many high schools pre¬ 
fer the smaller folding table and stacking 
chairs, which permit a more informal and 
flesible arrangement. 

This type of room should have a stage, stage 
curtain, backdrops, and adequate lighting for 
dramatic presentations. 

Student traffic flow in this ares should be 
planned. Minimum cross traffic is essential 
during the lunch period when children are 
carrying food. During student assembly periods 
good circulation may reduce discipline prob¬ 
lems. 


Assembly-Cafeteria-Gymnasium 

The assembly-cafeleria-gymnasium combina¬ 
tion can be found in schools where limited 
funds are available. This arrangement may 
seriously curtail the educational program. The 
time necessary to set up the cafeteria furniture, 
feed the children, clean the room, and remove 
the cafeteria furniture will consume a large por¬ 
tion of the school day- The remaining time 
available for physical and assembly activities 
may be insufficient for a good program. It is 
also difficult for the architect to design a room 
in which the atmosphere is conducive to dining, 
physical education, and assembly productions. 


Assembly-Gymnasium 

The assembly-gymnasium combination is a 
possible solution to seating the total student 
enrollment when a small or no auditorium is 
available. This area should be designed with a 
stage that can also be used for physical activity. 
Storage apace will be needed for chairs, gym¬ 
nasium equipment, and stage equipment. 
Acoustics, lighting, ventilation, and traffic flow 
should be adequate for assembly and physical 
education- This arrangement is not considered 
as satisfactory as the assembly-cafeteria com¬ 
bination. 

Adequate chair storage is provided in this 
cafeteria-assembly combination (Fig. 61) for an 
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elementary achool. The low display can be 
moved and overflow seating is available in the 
lobby corridor. Public toilets are well placed. 

The stage has outside and inside access inde¬ 
pendent of the main room. The music room and 
the stagecraft area provide adequate space 
for school or public performance preparation. 

The gymnasium-assembly combination 
shown in Fig. 62 provides chair storage, gym¬ 
nasium storage, stage, and eaercise rooms. 

The large gymnasium has a large folding door 
which provides two teacher stations. The stage 
can be divided with a folding door to provide 
two more stations. Access to shower rooms is 
on either side of the stage, and the stage can be 
entered from the corridor on either aide. Fold¬ 
ing bleachers close the proscenium opening 
when the stage is used as eaercise rooms. 

STUDENT LOCKERS 

Many different solutions have been developed 
to solve the problem of storing coats and per¬ 
sonal belongings of students. In the elementary 
school, proaimity to the homeroom for esse 


of teacher supervision is important. Lockers 
in the high school should be located for easy 
access between periods. Circulation in the lock¬ 
er areas should be sufficiently adequate to pre¬ 
vent congestion. It is generally necessary to 
provide arrangements whereby students may 
lock up personal belongings and books. Most 
high schools also provide lockers with locks 
for coats. However, others have been success¬ 
ful in providing small security lockers and open 
coat racks. 

Figure 63 shows one way of storing coats, 
boots, and small personal articles in a four- 
classroom unit of an elementary school. Ven¬ 
tilation can be provided economically. This type 
of open cubicle should have permanently 
attached coat hangers. The boot rack should be 
constructed of materials resistant to water and 
dirt. 

Another way of storing coals is within a 
classroom (Fig. 64), where the storage area 
serves also for passage of pupils. The area is 
convenient for teacher supervision. The coat 
and toilet areas for all four classrooms are 
located together, permitting economical 
utilities. 





Fig. 62 Fig. 64 
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and circulation. Mechanical ventilation ia need¬ 
ed to dry wet clothing and avoid odora. How* 
ever» thia plan uaea up wall apace that might 
better be uaed for educational purpoaea. 

The type of atorage ahown in Fig. 68 ia uau- 
ally found in elementary achoola where open 
cubiclea are deairabla. Theae unita are located 
on the claaaroom aide of a aingle-loaded cor¬ 
ridor for convenient auperviaion. The walla 
have been aplayed to relieve corridor congea- 
tion during the arrival and diamiaaal of chil¬ 
dren. The aplayed wall alao providaa a receaa 
for the claaaroom door. 

In Fig. 69, panela fold to provide the doora 
on the wardrobe. Mechanical ventilation ia 
eaaential. The large amount of wall area uaed 
by thia ayatem may introduce aerioua handi- 


A. G. Ode/C Jr, and A%tociatas, Architects 
Fig. 65 


Lockera may be concentrated in aeveral con¬ 
veniently located areae (Fig. 65). Theae areaa 
are completely open and the wide apaoea be¬ 
tween rowa provide comfortable circulation. 
Thia type of locker arrangement eliminatea 
congeation in corridora and freea corridor 
walla for diaplay and viaion panela. Aa locker 
alcoves are difficult to aupervisa, it ia eaaential 
to provide complete circulation around the 
entire apace. 

Another way of treating locker installation in 
a high school ia shown in Fig. 66. The lockers 
have been concentrated in two areas near the 
entrance and student center. The areas have 
been left open with ample space for com¬ 
fortable circulation. Restrooms are adjacent to 
the locker area, which may reduce corridor 
traffic and save student time. Each student 
is assigned a security locker for books and 
personal items. Coats and boots are stored in 
open coat racks. 

Coat atorage (Fig. 67) in a classroom can be 
closed off by means of a folding partition. Thia 
arrangement gives students eaay access to 
wraps. The area is convenient to supervise and 
the classroom area provides space for dressing 
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capa in the use of the room for teaching 
purposea. 

The locker unit (Fig. 70) ia uaed aa a apace 
aaver. Theae unita give an economical ap- 
proach to ooet atorage. Each atudent may be 
aaaigned a peraonal locker for booka and amall 
peraonal belonginga. The coata are hung on 


permanently attached hangera- Thia unit per* 
mita natural air circulation for drying coata 
and ia convenient to auperviae. 

The detail in Fig. 71 shows the recessed cor¬ 
ridor lockers, which are seen below in ele¬ 
vation (Fig.72). The ceramic tile base is used 
to simplify floor maintenance. The ceiling ia 



Fig. 68 
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furred doM/n to eiiminala the accumulation of 
dust and trash on top of the lockers. These 
units can be ventilated by pulling air through 
lower front vents and into the plenum above. 

LANGUAGE LABORATORY 

The language laboratory provides a place 
where pupils con listen to recordings in a for¬ 
eign language, make their own recordings, 
practice speaking a foreign language in private, 
and carry out drill exercises. 

It should have students' booths constructed 
of sound-absorbent material, approximately 30 
or 36 in. wide, 36 in. deep, 54 in. high. These 
should face the teacher. The top front half 
should have a see-through glass panel so that 
the student can see the teacher, and so that 
the laboratory can easily be adapted for audio¬ 
visual aids. The back wall and ceiling should 
be treated with acoustical or sound-absorbent 
materials (see Fig. 73). 


SCIENCE FACILITIES 

General Science Rooms and Biology 
Laboratories 

Oeneral science rooms and biology labora¬ 
tories should be located on the first floor, with 
windows facing south or southwest, a door 
opening into the preparation room, and a door 
opening onto the campus so that classes may 
study outdoors without passing through the 
building (see Fig. 74). 

Activities include lectures, demonstrations, 
viewing projected materials, individual and 
group study, writing, and experimentation with 
animals and plants. 

The front wall should be equipped along 
its entire length with chalkboard, the center 
section of which should be raisable. There 
should be a display rail over everything except 
the raisable section of board. Provision should 
be made for a projection screen at the front 
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Booths should be equipped with headphones, 
microphones attached to a flexible gooseneck 
stand, magnetic disc or tape recorder, and 
a control panel with switches for selecting 
balance and volume. There should be a monitor 
jack on the same panel. 

At the front of the room, the teacher's area 
should have a platform at least 6 in. high in 
order to raise the level of vision into the stu¬ 
dent booths. The master unit should accom¬ 
modate three channels for simultaneous pro¬ 
grams and should also contain two dual-track 
tape recorders and two phonographs, four- 
speed. A small soundproof booth will be nec¬ 
essary to enable the teacher to make master 
tape recordings. A typewriter with international 
keyboard is needed. 

Storage and small recording rooms should 
be separate. 


of the room. Corkboard 4-ft wide should cover 
the entire width of the back wall above the 
wainscoting. It is suggested that counters be 
installed along two sides of the room, one 
being the window side. Such counters should 
include several sinks and outlets for gas and 
electricity. 

All laboratory furniture should be acid-resis¬ 
tant and easy to wash and clean. Equipment 
includes a display case for biological speci¬ 
mens that opens to the corridor from within 
the room; teacher's combination wardrobe and 
closet; legal-sixe file with lock; storage areas 
for notebooks, aprons, microscopes, instru¬ 
ments, specimens, biologicals. pupil projects, 
microprojector, and books. A storage cabinet 
at counter height might be installed along win¬ 
dow wall. Locked sliding door extending the 
entire length of the storage cabinet and metal 


shelves are desirable. Instructor's demonstra¬ 
tion desk should be equipped with hot and 
cold water, duplex ac receptacle, soapstone 
sink, upright rods with clamps and wood cross¬ 
bar, and double gas cock. Also needed are two- 
student biology desks with one cupboard and 
two book compartments; chairs, mock-up ta¬ 
ble; herbarium, aquariums; projaction screen; 
microscopes: models, charts; dissecting trays; 
specimens; portable germinating bed: terrar¬ 
ium; microprojectors; three sinks with towels 
and soap dispensers; experiment sheet filing 
cabinet near tackboard; first-aid cabinet; fire 
extinguisher. 

Electric outlets should be located on each 
of the walls. If the entire class uses electrically 



lighted microscopes, tables will need electric 
outlets. Sinks and outlets for gas and elec¬ 
tricity are needed in counters. 


Storage and Preparation Rooms 

Storage and preparation rooms should be ad¬ 
jacent to general science and biology. These 
rooms are used for teacher preparation, stor¬ 
age of bulk supplies, conferences and offices. 

This area should be lined with storage spaces 
for materials and equipment of various sizes. 
There should be provision for teachers' records 
and professional books. Room should be out¬ 
fitted with a sink and gas and electric out¬ 
lets. Access windows should open into the 
laboratories. 

Storage provision should be made for equip¬ 
ment used in general science and biology. A 
storage bin, made up of many small draw¬ 
ers. each measuring approximately 4 by 4 in., 
should be included for efficient storage of 
small items of equipment. Also needed are 
desks and chairs; preparation table on wheels; 
preparation table with drawers; standing stor¬ 
age cabinet for charts; cabinet with slides: 
bookcase; shelving to ceiling; sink with hot 
and cold water; gas and electric outlets. 
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Plant and Animal Room 

The plant and animal room should be located 
adjacent to the biology laboratory, possibly 
adjacent to a biology storeroom. Easy access 
to the outdoors is desirable. 

Southern exposure is desirable. This area 
should be arranged like a greenhouse, with 
sanitary finishes and a concrete floor with 
drain so that the room can be hosed down. 
In addition to sunlight, the plant room will 
require special ventilation and heating so that 
it does not get cold overnight. Special heating, 
thermostatically controlled and separate from 
other parts of the building, should ensure even 
heating during weekends and holiday periods. 

Equipment includes table and racks for 
plants: growing beds on wheeled tables; ani¬ 
mal cages: feeding trays; storage for food, 
tools, equipment; sink with hot and cold water; 
hose; pails; hand garden tools; bins for loam, 
sand, and peat moss. 

Chemistry Laboratories 

Chemistry laboratories should be readily ac¬ 
cessible from individual research and prepara¬ 


tion rooms (see Fig. 75). Laboratory activities 
include demonstrations, individual and group 
study and experimentation, writing, viewing 
projected materials, and lectures. 

At a comfortable height there should be stu¬ 
dent stations for 24 students, consisting of 
tables with large free working area and ail 
services available; ac and dc variable voltage 
should be provided. The front wall should be 
equipped for its entire length with a chalk¬ 
board. the center section of which should be 
raisable. There should be a display rail over 
all but the raisable section of board On the 
back wall above the wainscoting level, there 
should be some corkboard and pegboard with 
hardware. A fume hood, accessible from three 
sides, should be provided. 

One end of the room should contain the 
teacher's desk and a demonstration area with 
a 5-in.-high dais for demonstration. Demonstra¬ 
tion table should have a stone top. spotlight 
lighting, and a roll-away extension. AJi services 
should be provided for the demonstration, in¬ 
cluding variable ac and dc voltage. Sound cable 
should be installed in the floor for projection 
purposes. Provision should be made for dark¬ 
ening the room. 


Special attention should be given to the 
furniture for this space. As a minimum, it 
should be acid- and base-resistant and easy 
to wash and clean. It should include tablet 
armchairs; teachers combination wardrobe 
and closet: acid-proof sinks with dilution tank; 
storage for chemical supplies; storage space in 
laboratory tables; normal chemistry laboratory 
equipment for semi-micro techniques; salt and 
solution cabinets; three roiling tables to ser¬ 
vice tables; standard reagent storage area; 
locked cupboards for delicate instruments and 
dangerous chemicals; fire extinguishers and 
first-aid kits; storage for notebooks and 
aprons; experiment-sheet filing cabinet; charts 
and models; projection screen. 


Physics Laboratories 

Physics laboratories are used for lectures, dem¬ 
onstrations, viewing projected material, indi¬ 
vidual and group study, writing, individual and 
group experimentation (see Fig. 76). 

Around the room on three sides at a com¬ 
fortable height (higher than the ordinary table) 
should be a work station for each student. 
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consisting of a table with a large free working 
area and all services available; ac and dc vari* 
able voltage should be provided to all stations: 
voltage should be supplied by several portable 
voltage^regulating units. Sinks should be avail¬ 
able. Some attention should be given to per¬ 
manent or semipermanent laboratory stands 
for rigging equipment. 

One end of the room should contain the 
teacher's desk and a demonstration area with 
a 5-in.-high dais for the demonstration table. 
The demonstration table should have a stone 
top, spotlight lighting, and a roll-away exten¬ 
sion. All services should be available. Down¬ 
draft ventilator is suggested, but it should be 
positioned so as to give as much unobstructed 
broad area on table surface as possible. It 
should not be centrally placed. Tablet arm¬ 
chairs should be placed in front of the demon¬ 
stration desk. 

The room should have as much chalkboard 
space as possible, since chalkboard work with 
problems constitutes a considerable part of 
class time. Ample corkboard space and some 
pegboard with hardware are needed. 

Attention should be given to darkening the 
room properly. This is important for the pro¬ 
jection of movies and slides, as well as for 
demonstrations that require a darkened room, 
and for some laboratory work such as photom¬ 
etry. Sound cable should be installed for pro¬ 
jection purposes and antenna facilities for tele¬ 
vision and radio reception. There should be 
central control of lighting. 

Doors should open into the front of the lab¬ 
oratory. An open-joist ceiling has the advantage 
of permitting hanging of apparatus. A ceiling 
hook capable of holding a '/^-ton load should 
be provided. 

One of the main problems for the physics 
area will be provisioh of adequate storage 
space for a vast amount of demonstration 
equipment and specialized scientific apparatus. 
Storage space with glass doors for visibility, 
bookshelves for a reference library, and a cab¬ 
inet for notebooks should be provided. 

Preparation and Storage Rooms for Chemistry 
and Physics Laboratories 

Preparation and storage rooms should be ad¬ 
jacent to laboratories, with a door leading to 
corridor and laboratory. They are used for 
teacher preparation, storage of bulk supplies, 
and conferences. 

The area should be lined with storage Sfiaces 
for materials and equipment of various sizes 
(in chemistry, glass tubing, long items, tall 
items). All shelves should have lips to prevent 
slippage, and should be built so that the floor 
supports the weight, unless the storage area 
is small and specifically designated for light 
items. 

Chemistry Open shelving of cabinets is fa¬ 
vored for storage of bulk chemicals. Special 
transite-lined volatile closets vented to the out¬ 
side for volatile reagents, acids, and alkalies 
should be provided, along with provisions for 
the teacher's records and professional books. 
The room should be outfitted with sink and 
gas and electric outlets. It should also have 
storage provision for all equipment, a prepara¬ 
tion table large enough for six analytical bal¬ 
ances. adequate work space for preparation, 
special storage for charts so that they are 
kept flat, not rolled, desks and chairs, prepara¬ 
tion table on wheels, ladders with rail, and a 
bookcase. 


Physics A storage bin made up of many 
small drawers measuring approximately 4 by 
4 in. for efficient storage of small items of 
equipment is suggested. Electric outlets sim¬ 
ilar to those provided in demonstration table, 
as well as plentiful 110-V ac outlets, and ade¬ 
quate lighting should be provided, as well as 
ladders with rail to reach stored items, and 
a workbench and sink with drainboard along 
one side, to repair and set up equipment. The 
bench should be rugged enough to take con¬ 
siderable hammering. 

Individual Research and Project Rooms for 
Chemistry and Physics 

Research and project rooms should be adja¬ 
cent to chemistry and physics laboratories and 
separated from them by half-glass partitions. 
They are used for individual and small group 
study and experimentation, instruction, and 
research. (See Fig. 89) 

Science Shop 

The science shop and the darkroom may be 
built as a unit and placed back to back between 
the corridor and the window side. The project 
room should be located on the window side 
and have a door opening into a laboratory. 
A glass wall will enable the teacher to keep 
the area under observation. 

The science shop is used for individual 
work in making and repairing instruments 
arnl equipment- 

It should have a workbench and sink along 
one side of the room. The bench, for repair and 
setting up of equipment, should be rugged 
enough for metalworking. 

The furniture and equipment should in¬ 
clude equipment drawers, work counter, drill 
press, small metalworking lathe, some stor¬ 
age shelves for reference books, tool storage, 
sink, and ample space for electrical equipment. 
Electric outlets similar to those provided in 
the demonstration desk should be available, 
as well as 1 10-V ac outlets. 

Darkroom 

The darkroom could be placed back to back 
with the science shop and located on the cor¬ 
ridor side with the door opening into the 
corridor. 

It is used for developing film and the storage 
of darkroom materials and reagents, mounting 
equipment, and the like. 

A vestibule and two-door entrance will pre¬ 
vent light from entering. The area could be 
divided into a small room near the entrance 
for weighing and mixing chemicals and a larger 
room toward the rear for developing and 
printing. 

A counter should be constructed along three 
sides of the room, 34 to 36 in. high and 24 
in. wide. There should be a large chemical- 
resistant open sink, 24 by 30 in. and 18 in. 
deep; and a wet bench, attached at either end. 
draining into the sink. The sink must have 
both hot and cold water. Stainless-steel sur¬ 
faces are recommended; finishes must be eas¬ 
ily cleaned and stain-resistant 

Shelves 12 in. apart and 10 in. deep should 
be constructed above the counter. Storage in 
standard darkroom style should provide tray 
and chemical storage as well as shelves for 
dry stock. Since the room will be used for 
dry work, such as spectroscopy, provision 


should be made for sit-down as well as stand- 
up dry work. Walls should be finished a flat 
green for eye ease. Serious attention must 
be given to ensure adequate ventilation of this 
room. 

Furniture and equipment will include re¬ 
touching table; developing; enlarging, and 
printing equipment: dryer; print washer; trays; 
paper cutter; hot plate; safe lights; timer; fire 
extinguisher; clock. 

At least four double electric outlets are 
needed at the counter. There must be sufficient 
plugs for all appliances, conveniently placed 
near all work positions. 


AUXILIARY SCIENCE FACIUT1ES 

Special science facilities like animal rooms, 
greenhouses, vivariums, and planetariums 
are not exclusively part of large science com¬ 
plexes. Sometimes a given instructor will have 
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a special interest, or a local business group or 
community effort will focus on funding such 
added programs. As a result, such spaces often 
get extra special attention in their development 



Fig. 95 


from everyone, demand research, turn out to 
be topnotch, and really excite the students. 

Figures 95-98 exemplify a vivarium 
and a planetarium, neither of which requires 
much area, but both entail special equipment, 
special care and know-how to construct and 
operate. The vivarium shown is located in a 
high school suite between two biology labora¬ 
tories, backs up to a preparation room, and 
fronts, through a glass wall, to a main circula¬ 
tion corridor. Skylit, its setting of sun, animals, 
plants, and water brings nature right into the 
everyday action of the school. 


Planetariums. as very special spaces, can be 
accommodated within a building or developed 
as a satellite facility, as the one example indi¬ 
cates. being built from prefabricated manu¬ 
factured parts. Many specially motivated 
students, particular parent and community 
pride, and unique accomplishment have de¬ 
rived from having such bonus facilities- 

ARTS 

Working surface, and lots of it. by way of 
counters and tables is a basic requirement, 
as is wall space for display and storage cabi¬ 
netry. Figure 99 shows a well-equipped, typical 
general art room with sinks (X squares) in the 
perimeter counterwork, allowing flexibility 
for various table and desk combinations. 
Figure 100 shows a larger art suite, with no 
windows and all kinds of wall space, arttficialiy 
well lit, with a storage core and peninsula 
sinks, but otherwise open, flexible space 
utilizing 7-ft-high storage units as dividers of 
functions. 


Corridors flank the art suite shown in Figure 
101 that develops as an interior core unit relat¬ 
ed to typical classrooms along the corridors. 
Glass over the work counters allows the cre¬ 
ative activities to be seen from the corridors, 
showcasing an attractive interest center. 

Where storage requirements are so unique 
and stringent, and working techniques so 
important in the work done, certain special 
details and ideas develop as useful end practi¬ 
cal. Some of these are noted here. Figure 102 
shows a room well equipped with all kinds of 
cabinets and counters, plus one bonus extra, 
that of wires stretched across to hang prints on 
to dry. Figure 103 shows a clay wedging board, 
useful for working in clay. Figure 104 is a com¬ 
mon available light track, allowing feature 
lighting fixtures anywhere. Figure 105 shows a 
way of storing fabric for use in silk-screen 
work. A spare roll is kept forward, and the 
working roll is looped around and then fed urv 
der a cutting gate board. Figure 106 shows 
movable platforms set on lockable casters 
to serve as a modal stand. 
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Displaying art work itself becomes a creative 
and practical challenge. Ample lack surface 
should be available on the wall. Display devices 
can be hung from the ceiling, developed as 
free>slanding kiosks, or used in other con* 
structions, even in front of windows to set 
ceramic pieces on. The art room should be an 
exciting place to be and to work, amid work 
that has been done to encourage comparison 
and increasing quality. Finishes should be 
practical and spartan, for it is a laboratory to 
work in with freedom to explore and. if neces* 
sary, to be messy. 

Arts and Crafts Rooms 

Arts and crafts rooms should be located near 
auditorium stage, stagecraft area, homemak¬ 
ing, industrial arts, dramatic, and music rooms. 
Location should facilitate delivery of supplies. 
They should have an outside door, for use 
when holding classes outdoors, and good nat¬ 
ural lighting. 

The space should be arranged with sufficient 
imagination so that it is flexible and allows 
the teacher to vary the curriculum from year 
to year. The program involves the use of a 
number of media. Rooms, therefore, should 
be conceived of os a series of work centers 
in which activities with different kinds of ma¬ 
terials can be carried forward. There is much 
need for display space for finished work. Walls 
should be of material that will receive thumb¬ 
tacks, to eliminate the need for broken-up 
wail panels and bulletin board. Avoid breaking 
up wall spaces uneconomically; keep display 
areas large and simple. Phones, light switches, 
thermostats, and other necessary electric out¬ 
lets should be placed where they are accessible 
but do not interfere with otherwise usable dis¬ 
play spaces. Windows should provide adequate 
light and be high enough for storage and coun¬ 
ter space underneath. 

Ceilings and/or walls should be acoustically 


treated. It is preferable to have a vinyl asbestos 
floor in the general art area; in the ceramics 
area lerraxso or hardened concrete floor is sug¬ 
gested. Finishes should be easily washed and 
maintained, and resistant to oils and heat. A 
chalkboard should be placed where it can be 
seen easily but where it will not produce re¬ 
flections or shine. It could be incorporated in 
a cabinet of vertical sliding balanced sections 
to include two chalkboards, one corkboard, 
and one projection screen. A bulletin board 
and opaque drapes or light-tight Venetian blinds 
for darkening the room are also necessary. 

Suitable lighting is needed to ensure effec¬ 
tive color rendering on dark days and in the 
evening. Semi-indirect lighting with daylight 
bulbs is recommended. If the room is located 
on the ground floor, it will need protection 
against ground glare in lower sash of windows. 
Double sinks with hot and cold water; drinking 
fountain outlet; gas outlets; enough electric 
outlets around room for projectors and spot¬ 
lights; and heating by ceiling or floor radiation 
to save floor and wall space, or at least a min¬ 
imum allocation of space to this utility, are 
also recommended. 

Room for bulk storage and storage of papers, 
illustrative materials, models, cardboard, fin¬ 
ished and unfinished projects will have to 
be supplied. The area will require much pro¬ 
tection against fire. Shelving, suspension fa¬ 
cilities. and bins should be arranged for great 
flexibility. 


MUSIC FACILITIES 

The music program is usually divided into 
four parts: instrumental activities; choral ac¬ 
tivities; classes in music theory, music appre¬ 
ciation, and voice; and correlated activities, 
such as drama and opera projects. Good traf¬ 
fic circulation is essential. Instrument storage 
area should be planned so that students can 


circulate easily to collect their instruments, 
attend class, and return instruments for stor¬ 
age. It should be convenient to move large 
instruments to buses, stage, and playing field. 

The size, shape, and construction material 
are important factors to consider in planning 
and designing music facilities for the best 
sound control possible. The architect should 
aim for rooms that have optimum reverberation 
time, even distribution of sound, and freedom 
from undesirable absorption at certain pitches. 
Nevertheless, the reverberation period must 
not be reduced below the point mandatory for 
correct brilliance of tone. Nonparallel walls 
or splayed walls and ceilings should be con¬ 
sidered; soundproof walls and doors are de¬ 
sirable. Acoustic ceilings and walls should 
be carefully designed to ensure satisfactory 
conditions within each room. Storage areas 
should serve as sound-transmission buffer 
areas to keep interference between music 
rooms at a minimum. It is recommended that 
a competent sound engineer be consulted in 
preliminary planning stages. 

Music Classroom 

The music classroom should be part of the 
music suite and readily accessible to corridor 
and office <see Fig. 107). 

It is used for class instruction, choral work, 
and as a dressing room for large groups. 

It should have sound-tight doors, natural 
lighting, lavatory, and a dressing table. A chalk¬ 
board ruled for music, bulletin board, piano, 
and tablet armchairs will be needed. 

Provision should be made for projection, 
television, and a high-fidelity sound system. 

Choral Room 

The choral room should be near the rear of 
the auditorium stage so that choral groups 
can move easily onto stage for performances. 


h——1 

^ DB ' * S 


V: 

:.WElRY • 

au-D-m- ;• 
:d: m- ° 

ERAMICS ART ROOW I* 

n m QQ 

fOOOWK. , 

STOR. 



CORRIDOR 


Fig. 99 


CORRIDOR 



CORRIDOR 



Fig. 101 O 5 lo 20 


206 
















Educational 



CLAY WEDGING BOARD 

Fig. 103 


ELEMENTARY AND SECONDARY SCHOOLS 

Muiic Fociliti«ft 


It is used for boys* end girls' glee clubs and 
mixed chorus. 

The room should have a flat floor and G-fl- 
wide doors so that a piano can be moved in 
and out. It may be rounded at rear. A chalk* 
board with music ruling on part of it, a pull* 
type screen over the chalkboard, and a bulletin 
board are recommended. 

Furniture and equipment include movable 
seats of the drop-arm type, conductor’s plat¬ 
form. record player, tape recorder, storage for 
records and sheet music, piano, television set, 
portable risers, and clock. 

Room should have natural lighting, ventila¬ 
tion, soundproofing, provisions for music re¬ 
cording and reproduction, two built-in 12-in. 
speakers with proper connection for either 
record player or microphone plug-in to serve 
for broadcasting over school public-address 
system. 

Instrumental Music Room 

The instrumental music room should be near 
the rear of the auditorium so that the band 
can move instruments easily onto the stage, 
near an outdoor entrance so that the band can 



Fig. 104 


have access to the field without going through 
the building, and near practice rooms. 

It is used for band, orchestra, brass and 
woodwind ensemble, chamber music groups, 
and sectional rehearsals. 

The space should have a flat floor and doors 
6 ft wide to move piano in aruJ out. Doors 
should be soundproofed. Storage space in back 
and sides of room, chalkboard with music rul¬ 
ing on port of it, pull-type screen over chalk¬ 
board. and bulletin board are suggested. 

Furniture and equipment include movable 
seals, conductor's platform, record player, tape 
recorder, piano, television set. music stands, 
small sink, counters for books with music 
slots below counters, storage for records and 
musical scores of various size, portable risera, 
and clock. 

The room should have special soundproof¬ 
ing; natural lighting and ventilation, if possible; 
provision for music recording and reproduc¬ 
tion; two built-in 12-in. speakers with proper 
connection for either record player or mi¬ 
crophone plug-in to serve for broadcasting 
over school public-address system; outlets for 
16-mm sound motion picture projector. Re¬ 
production In music rooms requires high-fidel¬ 
ity equipment. 

Practice Rooms 

Practice rooms should be near band and or¬ 
chestra room. They are used for practicing 
and individual instruction. 

They may serve as music listening rooms. 
Soundproof doors, and soundproof windows 
into corridor, are necessary for supervision. 

Equipment includes music rack, small table, 
music lamp, chairs, clock, and counter for 
instruments and books. It may have a piano 
and phonograph. 

Electric outlets and artificial lighting are 
needed. Special acoustical treatment is nec¬ 
essary to prevent interference between rooms 
and with other areas and to deaden reverbera¬ 
tion. Special attention should be paid to me¬ 
chanical ventilation. 
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Music Office and Library 

The music office and library should be between 
the choral and instrumental rooms. It should 
provide good supervision of spaces in music 
area. 

It is used as an office —for teacher confer* 
ence, teacher preparation, and keeping records 
— and a library —for research, reading, study¬ 
ing, and storage of music. 

Furniture and equipment include teachers' 
desks and chairs; wardrobe space; conference 
table; work counter; adjustable shelves on 
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walls; bookcase; cabinet for records; typer- 
writer and stand; phonograph; radio; and play¬ 
back machines. 


Music Storage Room 

The music storage room should provide safe, 
sanitary protection against robe and uniform 
destruction. Cabinets, 3 ft deep. 30 ft long, 
equipped with racks and hangers and space 
above for hats and lockers, for special band 
equipment such as flags and batons, and with 
lockable sliding doors are desirable. 

Instruments need maximum care and pres¬ 
ervation from damage. Adjustable shelving 
must vary according to instrument sizes. Roll- 
away racks for bulky instruments are needed. 
Smaller instruments are best cared for in cab¬ 
inets. Other provisions include lockers with 
master-keyed padlocks, student benches, rec¬ 
ord cabinet, music filing cabinet, piano dolly, 
and music stands. If possible, a small area 
for instrument maintenance should be pro¬ 
vided: sink with hot and cold water, floor drain, 
shelves, workbench, gas outlet for Bunsen 
burner, and counter for instrument repair 

A complete music suite is shown in Fig. 
108 accommodating all the functions with re¬ 
lated storage. Tiers in the choral and instru¬ 
mental rooms are often built-up from the flat, 
main-level structural floor. Figures 109 to 111 
show a practice room noted for proper sound 
isolation and equipped for double duty as a 
theater dressing room since music facilities 
are commonly related to the auditorium facili¬ 
ties for instrument storage. 

Figure 112 shows in more detail an instru¬ 
ment rehearsal room, with student stations 
shown as dots, and practice rooms across a 
typical circulation corridor; a very typical, basic 
situation allowing free use of the practice 
rooms and easy access to the small instrument 


T-5- 7 I r- I g - 7 



Di^ECUT COuNTcf 



stool {■ 


_j 




*; pulldown 
PU-lMATJ 

- 'VPELAVBV 

ANCO (N 0 US.,»C 


swajc-ojt 
storageDOORS 


CARPETED Floor 


O 


INOEPENDEK’ SUPPtt 
S RETURN AIR DUCTS. -T 

ACOUST lined 


45-50 RECOM'D 
k.T,C RAtiNG 




uousle Glazing, 'a' a Vi’ 

S€ f IN RuaaER GASKETS 

acouStk: asorb stop in 

BETWEEN WOOD FRAMES' 


OR KM. FOU-T grouted 


2 'V SC DOOR. 
fully WE AThER- 
STRfPPE 0 W/AUTO 
BOTTOM DRCP BAR 


1 


PLAN-MUSIC PRACTICE RW. 
W/MAKE UP CABINET WALL 


Fig. 109 



ELEV.OF MAKEUP COUNTO? Ill I 

•N MUSIC PRACTICE ROOM 0 I < « 

Fig. 110 


208 







Educational 


ELEMENTARY AND SECONDARY SCHOOLS 

Music Facilities 




storage lockera along the corridor (see Fig. 
113). Large instruments are stored in the re* 
hearsai room in rolling racks (Fig. 114) to allow 
for their easy moving for away-from-home per¬ 
formances. In this scheme, the room steps 
down from the corridor, allowing the genera¬ 
tion of adequate volume in the room without 
stepping the roof up. The front wall is made 
heavily absorbent to sound-simulate playing to 
an audience: the ceiling is 50 percent reflective 
and 50 percent absorbent so that one section of 
the room can hear the other. 

Figure 115 shows a related reflected ceiling 
pattern, and Fig. 116 shows some details for 
“soft" and "hard" surfaces. Figure 1 17 is an¬ 
other convenient apace saver. 
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INDUSTRIAL AND VOCATIONAL FADLITIES 

Industrial and vocational education are one and 
the same, "vocational" being the more current 
term and implying a more specialixed education 
program designed to train a person for a voca¬ 
tion rather than simply acquainting him with a 
working knowledge of tools and their uses. 
Many schools extend their in-school education 
to cooperative programs with local industries, 
providing the student with actual on-the-job 
experience. Additionally, industry representa¬ 
tives counsel and work with the students in the 
school. 

The industrial arts department should be 
isolated from quieter areas of building, with 
a service road provided nearby. There should 
be an outdoor shop area, if possible. Ac¬ 
cess to shower and locker facilities will be 
needed. All machines and equipment should 
be arranged so that a sequence of operations 
can be carried out with the greatest possible 
efficiency. 

Special servicing requirements of materials, 
relationship to drives for automotive shops, 
noise levels, and kinds of functions performed 


very realistically determine the relationship 
of the vocational education area to the total 
plan. Also, because the school's functions are 
essentially industrial in nature, related struc¬ 
tural and enclosure systems are appropriately 
different from the more finished elements 
in the remainder of the school. One-story struc¬ 
tures on grade are most common, though mez¬ 
zanine space is often developed for storage or 
seminar use. 

However, this does not mean that the spaces 
cannot be attractive in their own way. For it 
is most important to the student, and the rela¬ 
tionship among ail students, that no one is 
being discriminated against. All are being treat¬ 
ed equally. And so in relating the vocational 
education units to the rest of the school, rather 
than being a separate or tail-end unit as it was 
so often in the past, it should be made as inte¬ 
gral a part of the total school as possible, phys¬ 
ically and philosophically. 

Basically, the major elements of vocational 
education are speciality shops like woodwork¬ 
ing. electrical, metals, auto, or combined gen¬ 
eral shops. Additionally, drafting rooms are 
common as well as supporting classrooms. 


offices, and sometimes locker rooms- The lay¬ 
out of any shop should follow the logic of its 
equipment use and its relationship to electrical 
and mechanical services. Several things must 
be considered such as special code and safety 
concerns, good lighting, sawdust collecting 
systems, overhead hoist systems, exhaust 
ducts, and the ability to get large supplies in, 
out, and stored. It should also be realized that 
students are learning on the machines, and 
extra clearances should be allowed for joint 
teacher-learner use. 

Figure 118 shows a layout of typical shop 
types with related spaces. Typically the class 
meets first in the classrooms to learn prin¬ 
ciples. take certain tests, and put these into 
practice in the shop laboratories. In the dia¬ 
gram the dots represent students, the semi¬ 
circles group sink-wash units. Figure 119 
shows a more comprehensive shop suite. 
Figure 120 is a section through a not unusual 
higher-ceiling shop area showing opeivstruc- 
ture treatment, rooftop mechanical units, and 
the development of some double-deck space. 

The specific equipment provided in any shop 
is determined by the client and by the various 
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requiramanis most states have. Sometimes the 
equipment itself is leased, another reason for 
the increasing preference for electrical service 
being fed down from the ceiling rather than up 
from the floor, allowing more flesibility. While 
most surfaces must be hard for maintenance 
reasons, some acoustic relief can be introduced 
by acoustic-absorbent mounted blocks in 
ceiling materials, roof decking, and high wall 
surfaces. 

A sense of order should prevail in consider¬ 
ing the equipment needs and the disposition 
of services to them, for a well-organised shop 
is itself a deterrent to accidents. 


HOME ARTS 

Home arts might be better called family-life ed¬ 
ucation, for its purpose is to teach students 
about everyday living, home life, cooking, sew¬ 
ing, personal care, and caring for a home and 
family. It would be well if boys could partici¬ 
pate more in the curriculum, and this might 
well be encouraged by a more central location 
of the facilities in the total plan and merchan¬ 
dising and furbishing it in a less exclusively 
feminine way. For it should represent the feel¬ 
ing and purpose of the total home in the 
school; even outdoor patios might bo included. 

Facilities comprising a home arts program 
can range from a single laboratory space serv¬ 
ing cooking and sewing classes to a full suite of 
spaces embracing these, and child develop¬ 
ment. cosmetology, living-dining, and support¬ 


ive classroom areas. The various examples 
shown here illustrate program emphasis, and 
the many combinations possible, the relation¬ 
ships of one space to another, and the apparent 
flow of activity functions. Obviously, the larger 
the facility, the more difficult to avoid an insti¬ 
tutionalized character. But it should be realized 
that certain of these programs are directed to¬ 
ward institutional vocational education, others 
toward homemakers. 

Food Labofatories 

The food laboratories may be divided into cook¬ 
ing area, freezing area, laundry, wall storage 
(for tote drawers, staples, cleaning supplies, 
and books), and classroom area large enough 
to accommodate movable desk chairs for stu¬ 
dents. Grease-resistant asphalt tile or linoleum 
flooring is necessary. Folding doors or screens 
could be used to separate areas. 

Unit kitchens should contain equipment for 
about four students and include stoves, double 
sinks, counter space, and storage cupboards 
above and below the counters. Enameled-steel 
upper and lower cabinets with back splashes 
which are molded into a curved surface rather 
than joined together with stainless-steel strips 
are suggested. Movable supply wagons made 
of materials similar to those of other kitchen 
equipment can be built to fit into recessed 
space under the counter surface. Allowance 
must be made on the window wall for access 
to windows. Counters should be made of a 
durable material with two areas large enough 
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to place two boards 16 by 20 in. next to each 
other so that two students can work side by 
side at each area. These should not be located 
at a corner since this does not allow space 
for two pupils to stand and work together. 
Minimum desirable length of counter par pupil 
is 30 in. if counter width is 24 in., minimum 
desirable size of one unit kitchen should be 
11 by 9 ft, or 99 sq ft. Counter heights should 
be about 33 to 34 in. To accommodate four 
students at work, space between counters 
should be 6 to 8 ft. Just outside each kitchen 
should be space for a kitchen table and four 
chairs for serving and eating. 

Allowance should be made for adequate ven¬ 
tilation to carry away food odors. Exhaust fan 
for entire room is suggested. Two duplex elec¬ 
tric outlets should be provided in each cooking 
area. In laundry area, provision should be made 
for 110/220-N/ outlet for clothes dryer. 

Clothing Laboratory 

The clothing laboratory should be equivalent 
in size to a large classroom. It should include a 
sewing area (preferably along window wall); 
grooming area; dressing room area (about 
8 feet square), walled off by cabinets on 
at least one side: storage areas (preferably 
along walls); and fitting area Folding doors 
or screens could be used to separate areas. 

Storage should be provided for portable ma¬ 
chines, notions, tote boxes (5 in. deep by 14 in. 
wide by 19 in. long), roll of 36-in. wrapping 
paper, small articles, textbooks, large fashion 
magazines, patterns, and teacher a wardrobe, 
four-drawer, legal-size file with lock. Space 
is needed for hanging student projects. 

Provide adequately keyed electric outlets for 
machines —suggest one double outlet for each 
machine electric outlets for irons and visu¬ 
al-aid machines, one fluorescent light over 
grooming unit, and adequate light at working 
surfaces. 

Family Living Laboratory 

The family living laboratory is used for ad¬ 
vanced courses in homemaking: table sarvice, 
housekeeping, home decoration, selection and 
arrangement of furniture, entertainment, bed 
making, home care of sick, leisure time ac¬ 
tivities. family living, money management, child 
care, and consumer education. 

This is the central core of homemaking fa¬ 
cilities. Furniture and equipment should rep¬ 
resent advanced solutions of home problems. 
Space should provide for dining room, living 
room, and flexible area for home nursing, child 
care, home furnishing, family living, group 
discussion, and film viewing. There should 
be at least one plastered wall for experimen¬ 
tation with wallpapers. Hardwood floors are 
preferred. Folding doors or screens could be 
used to separate areas. 

Furniture and equipment include upholstered 
sofa and chairs; side tables and coffee table; 
lamps and vases; sideboard or hutch; drapes 
(to be made by class); dining room table and 
chairs to seat eight; card table and chairs; 
framed pictures (art project); roll-away bed; 
built-in storage cabinets for magazines and 
linens; cleaning supplies; vacuum cleaner; elec¬ 
tric drill and attachments for waxing and buff¬ 
ing; samples of home furnishing materials; 
dishes: silver: table linen; curtain and drap¬ 
ery fixtures; full-length mirrors; home nurs¬ 
ing equipment: child-care supplies. Supplies 
should be stored near area where they will 
be used. 

There should be artificial lighting and 
switches adapted to house situations; com- 
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Fig. 122 


birmtion outlet for electric iron, pilot light, 
switch and outlet; electric clock; special light¬ 
ing on machines; electric duplex outlet spaced 
at least every 12 ft of available wall space: 
sink with hot and cold water 

In laying out the prototype kitchen units it 
should be remembered that there are both in¬ 
structors and students using them; hence di¬ 
mensions between counters should be more 
ample. Figure 121 indicates some minimum di¬ 
mensions, while Fig. 122 shows a grouping of 
U kitchens. Fig. 123 shows perimeter kitchens, 
allowing for a sit-down class grouping at the 
tables in the center in a rather typical combined 
food-and-clothing arrangement. 

Typically, various kitchen-plan types as well 
as various appliance types are incorporated in¬ 
to a layout to allow the student to experience 
their differences. Counter and cabinet types 
and finishes, even flooring, might likewise be 
varied while realizing some discretion toward 
enough common denominators to give order to 
the total space. 

Like planning any laboratory, equipment 
functions, clearances, and their electrical and 
mechanical service requirements should be 
carefully understood, and most of the needs are 
larger extensions of home situations, such as 
extra lengths of counter and space between ap¬ 
pliances. Unit kitchen plans should also be de¬ 
signed to allow for periodic appliance replace¬ 
ment with new models, sometimes provided for 
specific consignment by local utility compa¬ 
nies, such as accommodating ranges at counter 
ends to allow for size changes. 

A few miscellaneous planning aids should be 
provided: 

* A minimum of 2 linear feet of counter 
space per student (wall cabinet storage is un¬ 
derutilized in the prototype kitchen and can be 
more minimal) 

* Tackboard or wall behind sink 

* A well-located teacher demonstration 
kitchen counter (an overhead mirror helps too) 

* Pull-out bread boards (they save on coun¬ 
ter top wear) 

* Spread-out storage for student projects, 
like sewing 

* Portable ironing boards (these are better 
than built-ins) 

* Sewing table unit (for use by four works 
well) 


CORRIDOR 



Fig. 123 


* Corridor exhibit area for display 
Summing up, the home arts ares is a place 
for learning about living; make it as easy and 
pleasant as life can be for the students starting 
out. 


FOOD SERVICE 

Lunchtime can and should be break-time, a 
change of pace in a place different in feeling 
and fact from the rest of the day. In reality, it is 
hard to be efficient in the use of space in 
schools. Most often lunchrooms must serve 
other purposes. Tims for eating is cut too finely 
between academic periods. Great numbers 
must be served in a hurry. 

All the more reason and need then to try 
harder while planning to carefully consider the 
processes of food preparation and serving, to¬ 
gether with seating areas and traffic flow, to 
give the best chance for table manners to sur¬ 
vive and a happy shipshape atmosphere to exist 
amid the hubbub. 

There are enough ordinary problems to be 
solved in planning a dining and kitchen area to 
allow consideration of a unique design ap¬ 
proach. Like anything that is architecture, it 
grows from those human needs it is serving, 
asking: Whom are we going to serve? What are 
we going to serve them? How will we go about 
it? 
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Fig. 124 


The program ia made up ol three factors: pa* 
trons, menus, and operation. Particularly in this 
part of the school, the allocation and arrange* 
ment of spaces and the choice of fixtures must 
develop for specific reasons in order that the 
total design be functional. 


Systems for a School Lunch Program 

Each system is a kitchen and an arrangement 
for the distribution of food. 

1. Conventional kitchen and adjacent 
cafeteria. 

2. Kitchen, central to site, with adjacent and 
remote serving stations. 

3. Kitchen, central to community, with all 
serving stations remote. ‘‘Satellite" is another 
term for remote. 


CORRIDOR 




The Conyentionai Kitchen A conventional kitchen 
and adjacent cafeteria are illustrated in Fig. 1 29. 
This particular kitchen produces an a la carte 


Fig. 128 


/ 

Hosia aits, Linton High School. Schenoctady, 


M.Y. 
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Fig. 130 Kitcbeii. ienring, and dishwasliing. 


lunchnon for •pproximntniy 1.100 patrons. Raw 
foods enter the building at the rear, diagonally 
opposite the dining room. Food processing fol* 
lows a straight flow line from receiving to ator* 
age to preparation to the counters. 

The serving counter adjacent to a conven¬ 
tional kitchen requires little or no cartage of 
bulk food. In Fig. 130 the distance between pre¬ 
pared food and pickup of trays is but the thick¬ 
ness of a wall. Kitchen personnel assemble 
trays at both sides of this assembly line. There 
are no conveyor belts. Trays are set up in ad¬ 
vance with napkin-wrapped silver. Output of 
the line is two trays at a time. Snack bars when 
they do exist in schools, usually augment cafe¬ 
teria counter service of a full, hot lunch. Most 
snack bars serve milk, prepackaged ice cream. 



III I 

Fig. 131 Snack bat, iatying, and dishwashing. O 5 lO 20 


apples, and cookies, as does the small unit in 
Fig. 131. Some serve soft drinks. The second or 
third counter in some high schools is an ‘'a la 
carte” service of prepared sandwiches, pack¬ 
aged snacks, and bakery and soda fountain 
items (see Fig. 132). 

Clean dishes are needed at the serving sta¬ 
tion; the serving station is adjacent to the cafe¬ 
teria. Soiled trays and dishes from the cafeteria 
are usually deposited by student customers at 
the dishroom. This cycle establishes the loca¬ 
tion of dishwashing as “adjacent to cafeteria 
and adjacent to serving.'* as shown in Figs. 118 
and 119. 

Large cafeterias utilize conveyor belts be¬ 
cause these permit multiple and simultaneous 
deposit of trays. Figure 133 shows a belt bring¬ 
ing soiled trays from the student and faculty 
dining rooms to join trays from a third dining 
room for scraping near the feed end of the 
dishwasher. The baffle wall between the con¬ 
veyor and dishroom in Fig. 134 screens that 
room's activities and sounds from the dining 
area. Ample dish- and tray-scraping table, dis¬ 
poser, and shelf space can be provided whether 
or not a conveyor is used. 

Flight-type dishwashing machines are com¬ 
monly employed for patronage numbers as 
small as 1.000, although conveyor models func- 
tidn efficiently for programs of more than 1,000 
people. This choice depends upon many fac¬ 
tors. such as the amount of ware to be stored 


• • •• 
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Fig. 135 Remote senring station. 
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and handled in racka, the shape of the room 136. The plan permits the flow of high school 


available, and the ratio of trays to dishes, etc. 

The dishroom is difficult to ventilate effec¬ 
tively. Provide a steam removal exhaust for 
dishwasher, ample fresh air supply and ex¬ 
haust. and keep ceiling high for maximum cubic 
feet of air in circulation. 

Kitchsn Central to Site Small bulk-food carts can 
traverse the corridors or elevators from the 
kitchen to the remote serving station within a 
building. The hot food, cold food, and pastry 
carts shown at the serving station in Fig. 134 
have been fitted with tongues and hitches. 
They are pulled by electric tractor from the ex¬ 
isting kitchen in the old school building 
through the new corridors to this location. 

Some remote serving stations have dish¬ 
washing facilities. The source of clean dishes 
must be close to the serving station in any plan. 
Figure 135 shows a small serving station which 
includes a counter garaging bulk foods under 
its top. a back bar with refrigerator and small 
electric appliances, plus a complete assembly 
of soiled and clean dish tables with smallest 
floor-supported dishwasher, a window sill for 
soiled tray deposit, a disposer, and a silver- 
soak sink. 

Any remote station also requires some dish¬ 
scraping facility; it is not practical to trans¬ 
port garbage. Note the location of soiled tray 
deposit in the remote serving station of Fig. 


student patrons to circulate around this serving 
station segment of the building without any 
turning back or crossing of traffic. Pick-up food 
and entrance to the dining area are at the left of 
the plan; exit and tray deposit are at the right. 
Within the segment, dishes are processed in a 
direction toward the serving station. 

Kitchent Central to Community The conventional 
kitchen differs from the central kitchen in that 
it does not have to accommodate, wash, ga¬ 
rage, and load bulk-food carts. Kitchens central 
to the community differ from the kitchen cen¬ 
tral to a building because community bulk-food 
carts and kitchen cart spaces are large, and 
these carts are invariably transported by motor 
vehicle. Each of those shown in Fig. 137 is 
strapped into place along with a cart of trays in¬ 
side a truck. The truck is fitted with a hydraulic 
tailgate to adjust to the various unloading con¬ 
ditions at community schools Thus, an adja¬ 
cent, well-appointed loading-dock facility is im¬ 
perative. If located in a cold climate, the loading 
dock can be enclosed. 

Compartmented trays used in lieu of dishes 
travel in carta to the remote serving station in 
the community and are returned to the central 
kitchen for dishwashing, as shown in Fig. 137. 
This largest of carts keeping bulk, hot, and cold 
food has a serving top. It therefore has many 
applications as a portable counter, for example 


for service in the classroom to kindergarten 
tots and first graders. Figure 136 shows it sub¬ 
stituting for a section of built-in counter. 

Anatomy of a Kitchen 

An efficient kitchen has a straight-through flow 
of foods being processed from the raw state to 
finished and ready to serve. 


Its Dopartmmnts Thair relationship 


Receiving and .... Near dock 
trash rooms 

Dry storage.Near the receiving and 

adjacent to the kitchen 

Refrigerated Near the receiving area 

storage and adjacent to the 

kitchen 

Pre-preparation Between refrigerated 

sinks, tables storage and vegetable 

prep 

Vegetable Adjacent to the cooking 

preparation battery 

Cooking.. Adjacent to the cooking 

battery 

Baking.Can be remote, adjacent 

to the kitchen 

Pot washing. Must be near the 

cooking ares, the baking 
area or both 

Salad making.Near refrigerated 

storage, can be remote, 
adjacent to the kitchen 
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TABLE 7 Kitchen Spaces in Square Feet 

(Lunch programs— meals per day) 


Department 500 1,000 2,000 3,000 

Receiving. . 50^70 80-100 160-200 240-300 

Dry storage*. 150-250 300-500 600-1,000 900-1,500 

Refrigerated storage. 160 180 360 500 

Dishwashingt. 120-150 240-480 520-720 750-780 

Trash room. 90-110 130-150 190-240 250-320 

Employee lockers and toilets .. 65-80 100-115 230-250 330-360 

Manager's office. 60 80 120 140 


* Dry storage has direct relaiionship to quantity of patrons 
tlhe dishroom shape and size relate to type of machine required. 
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Serving Counters 

Whon the menu is simple end everyone re* 
ceives the same lunch, tray assembly can 
be employed for fast service. When food 
choices are offered, the serving counter is 
needed to stock and display items. The number 
of seats in the cafeteria determines the total 
length of serving counter required (refer to 
the Food Service Space Requirement Chart). 
Bottlenecks in student traffic can occur if 
counters are not of sufficient size, if there 
are too few cashiers, or if there are not ample 
seats. As Table 8 illustrates, a counter (35 ft) 
is required for every 150 to 200 seats. One to 
two cashiers per counter is recommended. 
The quantity of seats required is halfway 
between one*third and one-half of total patrons 
doily. This formula provides for the peak load 
in the cafeteria, which will occur during three 
seating periods. 

It is increasingly necessary, with the advent 
of modular scheduling of classes, to provide 
for fast pickup of food. For this reason, “scram* 
ble*' and other configurations should be con¬ 
templated as soon as more than one counter 
is required. This need not increase the quantity 
of counters. Sections of counters for categories 
of foods, such as "beverages" or “’cold foods" 


are arranged separately for direct and quick 
access. 

If the scramble system incorporates parallel 
units, minimum distance between tray slides 
is 12 to 13 ft. Duplication of counter sections 
keeps traffic crisscross at a minimum. The 
scramble system is most successful in schools 
or any situations where people eat regularly. 
The patron who enters the serving area knows 


where he is going. The scramble layout in 
Fig. 138 incorporates a beverage island at the 
center. Two sides of the island are identical. 

The "marketplace" unconnected "sawtooth" 
arrangement of the counters in Fig. 139 allows 
the patron to skip certain sections. This layout 
lends itself to a serving area which is long and 
narrow. A wide aisle suffices; patron traffic 
moves quickly. 



Fig. 139 Serving and seating arrangement 
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TABLE 8 Food Service Space Requirement Chart for School, College, 
and Commercial Lunch Programs 


Planned 
enrollment 
or patrons 

Seats 

required 

Area designation, sq ft 

Kitchen* Serving 

Number of 
counterst 

400 

170 

1,500 

700 

1 

500 

210 

1,650 

BOO 


600 

250 

1,800 

1,540 

2 

700 

290 

1,950 

1,540 


800 

335 

2,100 

1.920 


900 

375 

2,250 

1.920 


1,000 

420 

2.400 

2.310 

3 

1,100 

460 

2.550 

2,310 


1.200 

500 

2,700 

2,690 


1,300 

540 

2,850 

2,690 


1,400 

585 

3,000 

2,690 


1,500 

625 

3.150 

3.080 

4 

1.600 

670 

3,300 

3,080 


1,700 

710 

3.450 

3.460 


1,800 

750 

3.600 

3,480 


1,900 

790 

3.750 

3,460 


2,000 

835 

3,900 

3.850 

5 

2.100 

875 

4,050 

3,850 


2,200 

920 

4,200 

4,230 


2,300 

960 

4,350 

4.230 


2.400 

1,000 

4,500 

4,620 

6 

2,500 

1.040 

4,650 

4,620 


2,600 

1,085 

4,800 

5,000 


2,700 

1.125 

4,950 

5,000 


2,800 

1.170 

5,100 

5,000 


2,900 

1,210 

5,250 

5,390 

7 

3,000 

1,250 

5,400 

5,390 


3.100 

1.290 

5,550 

5,770 


3,200 

1,335 

5,700 

5.770 


3,300 

1.375 

5,850 

5,770 


3,400 

1,420 

6,000 

6,160 

8 

3,500 

1.460 

6.150 

6,160 


3,600 

1,500 

6.300 

6,540 



* Kitchen ipoce: 

150-550 students — 3 ond 4 sq ft per student 
650-2,000 students » 2 and 214 sq ft per student 
2,000-6,(X)0 students = 1 V» ond 1 % sq ft per student 
t Counter ' 35 to 40 lineor feet of serving equipment. 


Dining Rooms. Seating and Plan Arrangements 

School dining rooms most often double as 
study halls and lecture rooms; they are multi¬ 
purpose ond must include functional aspects 
which are incompatible with a dining atmo¬ 
sphere (see Fig. 140). 

While bywords like washable, easily main¬ 
tained, movable, durable, ond economical do 
and must prevail in selecting furnishings and 
finishes, the call for character and creativity 
must than come on stronger. Color, plan 
arrangement, and the whole “feel" of the room 
must have a sense of order and sureness, some 
predominant theme. 

Commonsense planning can eliminate a lot 
of irritations. A partition between the dining 
and serving area can screen off the clutter, 
noise, and distractions of the serving lines. 
The utility ospects of cashier stands, silver 
and condiment stands, and water stations can 
be less obstrusively located and "camouflaged" 
in the room decor. Look at the more attractive 
commercial cafeterias, their subduing of the 
"working parts," and the pleasant, sometimes 
striking, overall look designed wit|i similar 
criteria. They avoid "namby pamby" colors, 
loo many materials, and disorder; instead, 
they have an organized theme of color, form, 
and materials, and acoustical materials too. 
for noise is a prime chaos contributor. 

"Meas*haH"*aize spaces, undivided, are 
unnecessary, as a screen or partition can cut 
down simply on the vastness and accumulation 
of noise and visual business. Carpeting with 
color, texture, and a whole environmental con¬ 
trol and order of its own and which is virtually 
stainproof can be used now to further minimize 
noise. Or, if the room has to serve for gym or 
coke dances, all kinds and colors of resilient 
flooring materials are available. 

While air conditioning and new efficient 
lighting have made windows functionally 
unnecessary, still a "room with a view" is 
worth looking into, or out of, and an outward 
visual release can generate calm with the 
apparent increase of sensed space. An outlook- 
ing view would be all the more appropriate if 
the sohoors instructional areas are primarily 
windowlesa. Good ventilation is another criti- 
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cal itam. Food odors ara bast controllad by 
bringing air into the dining room and ashaust* 
ing it through the kitchen at 30 air changes 
per hour minimum. In the kitchen itself, 30 to 
60 air changes are desirable. 

Space and how it’s used, though, is the key. 
A good guide is to allow 12 to 15 sq ft per 
seat in planning the dining space. Smaller 
tables will use more space, but will encourage 
more quiet conversation. The small table for 
four persons, which mokes most of floor space 
and yields the most elbow space when standard 
trays are placed on its top is 30 X 48 in. 
Four standard 14 X 18 in. trays will not fit 
on a 36 in. sq table. Mixing round tables with 
rectangular ones relieves the monotony of the 
repetitious, institutional look. Manufacturers 
provide tables which are 29 in. and 24 in. high 
for the younger children. Ail kinds of table and 
seating types — folding, (ackknifing. folding 
into walls, stacking — allow for countless 
arrangements and flexibility. 

To review briefly, in planning for food ser* 
vice, the simple objectives are getting the food 
to the student, getting the students to the food, 
and providing an enjoyable dining atmosphere. 

PHYSICAL EDUCATION 
Gymnasiums 

In this keep'fit, diet-craxe, body-bent, sports- 
minded age, physical education programs 
have gained a new focus, and top-notch facili¬ 
ties are getting built, from multipurpose 40 X 
60 ft rooms in the elementary grades to multi¬ 
gyms and specialty spaces in the large high 
schools. The basketball court is the common 
denominator of the gymnasium plan, over¬ 
lapped by other court layouts and enlarged 
for other uses including spectator seating. 


Making up the right kind of environment are 
the factors diagrammed below Places to play 
well in should be well designed in all ways, 
more than super-space boxes. The gymnasium, 
the whole physic^al education unit, is most 
always a place for other performance use, and 
so its internal planning relationships must 
serve its everyday use, but its public use sets 
other demands for its relation in the total plan. 
Its great volume begs other considerations 
for separate, special ventilating systems, 
structural systems, and related massing con¬ 
cerns of its exterior (see Fig. 141). 



The gymnasium complex in Fig. 142 shows 
several relative points: direct relation to 
parking and playfields, public lobby space 
and rest rooms, double-decking of locker 
facilities and auxiliary, or balcony, gym space 
equating to the height of the main gym, "boys’* 
and "girls'* gyms divided by a folding partition 


opening to allow the total space for exhibition 
game use. with bleachers folding out and down 
from the balcony gyms, and the whole volume 
given better scale and character inside and out 
with beams and undulating angular roof/ceiling 
treatment. 

Table 9 gives recommended dimensions for 
various gymnasium sizes. 

The basic relationship of elements and plan¬ 
ning fundamentals for a gymnasium are shown 
in Figs. 143 to 147. In the typical school the 
staff for boys and girls have a working relation¬ 
ship to each other and a responsibility for 
instructional supervision to both the gymnasi¬ 
um and looker spaces, as well as a preferred, 
as-direct-as-possible relationship to the total 
school, or corridor entry. The staff offices are, 
in effect, control centers. The locker rooms 
should be so located and planned to allow 
direct access to the outdoor playfields as well 
as to the gym. 

Expansion potential should always be con¬ 
sidered. and the physical education parts 
should not be "locked" into other plan ele¬ 
ments. As enrollment increases, oft-times 
added practice gyms or auxiliary spaces like 
wrestling rooms, a pool, or more locker space 
may be needed. 

The gymnasium itself develops from many 
functional and prescribed requirements as are 
noted on Fig. 143. 

Figure 148 illustrates a field house complex, 
with large balcony gyms (above the looker 
areas) flanking the main exhibition gym. Spec¬ 
tator seating is accommodated by folding/roil¬ 
ing bleachers at both levels. Those at the main 
floor level can be folded back against the locker 
room wall to allow more usable space in the 
main gym and those on the balcony can be 
rolled and folded back, or could be detailed to 
fold up to form a wall between the balcony and 
main gym spaces 


TABLE 9 Recommended Dimensions in feet for Gymnasiums 


School 

W 

L 

W,* 

Ll* 

Seats 

Smoll elementary 

36 

52 




Large elementary 

52 

72 




Junior high school* 

65 

86 

42 

74 

400 

Small senior high schoolt 

79 

96 

50 

84 

700 

Large senior high schoolf 

100 

104 

50 

84 

1.500 


• ir, and L, are dimeneiomt of baskefhnlt court. 
t Uee folding partition. 
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Fig. 142 Physical education unit, Newark High School. Newark. Ohio. 
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Fig. 143 Divided gym. seatmg one side. (Two teaching stations.) 


A. ACCESS FROM LOCKER ROOMS 

B. 5* MIN. DIMENSIONS RECOMMENDED-FACE OF BLEACHER 
OR WALL FROM END OR SIDE LINE OF COURT. 

C. FOLDING BLEACHERS EXTENDED. VARIES DEPENDING ON 
REQUIREMENTS. FOR BEST SPECTATOR VIEW. RESTRICT 
BLEACHER LENGTH TO FACE-TO-FACE DIMENSION OF 
BACKBOARDS. 

D. 6*MIN. -10' RECOMMENDED. 

E. SCORERS’ TABLE-MAY BE LOCATED IN BLEACHERS. 
PROVIDE ELECTRICAL OUTLETS, MICROPHONE JACK. AND 
SCOREBOARD CONTROLS. 

F. COURT SIZE JR. HIGH-42' X 74'. HIGH SCHOOL-50' X 84'. 
SOME HIGH SCHOOLS USE COLLEGE SIZE COURT. 50' X 94'. 
FOR VARSITY TOURNAMENT COURT. 

G. HIGH SCHOOL BACKBOARD. GLASS OR METAL. 54" FAN¬ 
SHAPED (PER 1969-1970 N.F.S.H.S.A.A. RULES) KEEP WALLS 
BEHIND BACKBOARDS FREE OF DOORS AND OBSTRUCTIONS. 

H. EGRESS TO PLAYING FIELDS. 

I. lO'-RECOMMENDED CLEARANCE FOR TOURNAMENT 
COURT. 

J. ACCESS FOR SPECTATORS. LOCATE TO MIN TRAFFIC ON GYM 
FLOOR (POSSIBLE USE OF CARPET RUNNERS.) 

K. PRACTICE COURTS. MAY BE SHORTER AND MORE NARROW 
THAN STANDARD COURT. 

L. STRUCTURE HUNG WD. FOLD. PART. HORIZONTAL PULL OR 
VERTICAL ROLL NET CURTAIN WITH CANVAS BOTTOM 
VISUAL BARRIER MAY BE USED. 

M. SPAN-ACROSS SEATS (UP TO &) TO ACCOMMODATE FOLD. 
PART. OPENING. 
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TOURNAMENT COURT; 60' X 84 150' X 94‘ POSSIBLE) 

TWO CROSS PRACTICE COURTS. 50* X 84' WITH MINIMUM 
END COURT CLEARANCE. 

FOLDING BLEACHERS FOLD. PART SIDE 2-16*. 2-20*. 
SEC WITH 6'SPAN ACROSS SEATS AT PART PACKET 
11 ROWS - 616 SEATS OPPOSITE SIDE 2-8*. 4-16'SEC 
11 ROWS - 660 SEATS 
CAPACITY: 1.276SEATS AT 16". 

Fig. 144 Oividsd gym, seating two sides. (Two teaching stathms.) 



TOURNAMENT COURT 50’ X84' WITH MINIMUM END AND SIDE 
CLEARANCE 

TWO CROSS PRACTICE COURTS 50' X 84' WITH MINIMUM END 
CLEARANCE 

FOLDING BLEACHERS FOLD. PART. SIDE; 2-16’, 2-20'SEC 
WITH 6' SPAN ACROSS-11 ROWS - 616 SEATS. OPPOSITE SIDE 
4 16’. 2-8'SEC., 11 ROWS* 660 SEATS. ENDS 3 16’ SEC 
EACH. 9 ROWS-648 SEATS. CAPACITY 1.924 SEATS AT 16” 

Fig. 148 Divided gyai. seating four sides. (Two teaching stations.) 



FOLDING BLEACHERS GYM FLOOR-RECESSED 4-14’. 2-16' SEC.. 

14 ROWS 846 SEATS BALCONY RE VERSE FOLD; 4-14.2-16'SEC 

15 ROWS 960 SEATS 
CAPACITY 1.846 SEATS AT 16”. 

GYM FLOOR 94’X 120' 

PLASTIC "SKY DOMES” PROVIDE EXCELLENT NONGLARE GYM LIGHTING. AREA OF 
THE "SKY DOMES'" SHOULD EQUAL 4 6% OF THE GYM FLOOR POWER GROOVE 
FLUORESCENT LAMPED LIGHT FIXTURES. GROUPED ADJUSTABLE TO OR AROUND 
THE "SKY DOMES” PROVIDES A GOOD CLEAN LOOKING ELECTRICAL ILLUMINATION 
INSTALLATION 



DELAYED ACTION REVERSE FOLD. BLEACHERS USED ON A BALCONY TEACHING 
STATION. PROVIDES NO! ONLY INCREASED SEATING CAPACITY. BUT IN THE 
RETRACTED POSITION. CREATES A PHYSICAL AND VISUAL BARRIER BETWEEN 
THE BALCONY AND THE MAIN GYM FLOOR. WHEN PLANNING THE USE OF FOLDING 
BLEACHERS AS SHOWN ABOVE. CONSULT WITH THE BLEACHER MANUFACTURERS 
FOR CORRECT DIMENSIONS. CLEARANCES. MAXIMUM RECOMMENDED ROWS. 
OPERATION AND SEAT RISE. FOR OPTIMUM SIGHT LINES. 

(b) 

Fig. 146 (a) Divided gym with (b| balcony auxiliary gym. seating one side. 

(Four teaching stations.) 
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I I I I I 

O 5 lO 20 -40 


TOURNAMENT COURT: 50' X 84'. 

TWO PARALLEL PRACTICE COURTS: 50' X 84'. 

FOLDING BLEACHERS: GYM FLOOR-RECESSED: 1-14*, 4-16'SEC.-14 ROWS » 812 SEATS *) 

BALCONY-REVERSE FOLD: 5-16' SEC. -15 ROWS » 900 SEATS biut 

CAPACITY: 3.424 SEATS AT 16". 

GYM FLOOR; 104' X 120'. 

Fig. 147 Divided gym with bakony aaxiliaiy gyms, seating two sides. (Four teaching stations.) 



Fig. 148 Field house do'^elopment. seniot high school Englewood. Colo. (Perkins & Will-Wheeler & Lewis. 
April 15. 1957.) 


Figure 140 illusiralee a 2.400*atudent High 
achooi phyaical education complex where the 
main activity areas develop above a base floor 
of lockera and auxiliary apace. The result is 
architecturally well articulated, saves on 
ground coverage for more piayfield space on a 
restricted site, allows for separate student 
and public access to the pool, provides on* 
grade access to the playfields, and clearly 
divides the gyms into usable components 
(see Fig. 150). 

Locker Rooms 

Locker rooms need not be the noisy, steamy, 
smelly, dimly lit spaces too many have been. 
Because they are very concentrated areas of 
complex plumbing and ventilation and hard 
wear requirements, they can be expensive to 
build and are too often made too minimal to 
properly function and be maintained. 

Locker rooms are busy places for students 
in a hurry, dressing in never>enough room, 
with showering humidity, outdoor muck, and 
emotional pitch and pique as added realities. 
A very functional plan is a must, one that 
thoroughly considers traffic flow, the realities 
of body dressing clearances, locker door 
swings, clothing storage, systems for towel 
distribution, uniform drying, and supervision 
and discipline. Equal concern must be given 
to good and durable lighting, plumbing, ventila¬ 
tion, and finishes (see Fig. 151). 
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Ftg. 149 (o) Fir«t Isv*!. (b) Second level. <c) Second floor of phytkol education oreo, woftt division of 
New Trier High School. (Ui^ with permitsion from The Perkins & Will Portrwrship. Architects, and The Architects 
Collaborative, Combrtdge, Massochusetts, Associated Architects.) 
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OUTDOOR 

EQUIPMENT 

STORAGE 


INDOOR 

EQUIPMENT 

STORAGE 


TOWEL AND 
UNIFORM 
STORAGE 



'--^CHAIR 
STORAGE 


INDOOR 

EQUIPMENT 

STORAGE 


OUTDOOR 

EQUIPMENT 

STORAGE 


Fig. 150 


Unless the increasingly seldom used system 
of central basket storage is utilized for clothing 
storage, the number and ratio of gymauit to 
street clothes lockers are determined by the 
formula 

r X N/P = S 

where T number of students to be enrolled 
N =^number of ttmes/week student in 
course 

P —number of periods/week that 
physical education ia given (hours/ 
day X days/week) 


S =number of street clothes (dressing) 
lockers required 

T also then represents the gymauit lockers 
needed, and T/S = A, or the ratio of gymsuit 
versus street clothes lockers, varying as shown 
in Figs. 151 and 152 and determining the total 
space required for lockers. 

The standard type of full-length locker should 
be set on a masonry base to facilitate cleaning. 
The unit should be complete with two top 
shelves, ventilating grilles, and four hooks 
for hanging clothes. Some type of looking de¬ 
vice should be furnished. 


Wire baskets may be used in place of the 
small lockers for the storage of gym clothes. 
Although in some cases the baskets have been 
mounted in a fised position, it is more desirable 
to place them on trucks which can be locked 
in a well-ventilated storage space. The basket 
system is generally more difficult to manage 
than the locker system. 

A common arrangement is to provide one 
large dressing looker, together with sis stor¬ 
age lockers. This permits the student to hove 
a large locker in which to hang his street 
clothes and also provides him with a small 
locker for the storage of gym clothes. 

Figures 153 through 157 show various 
shower arrangements and dimensions for 
group showering. Additionally, it is still com¬ 
mon practice to provide some private showers 
for special demand usage. As the illustrations 
indicate, there is a trend to prefabricated 
plumbing arrangements wherein the plumbing 
is not built into the walls, reducing its installa¬ 
tion and repair costs. It is also quite common 
to equip the facility with preset temperature 
valves or graduated settings in walk-through 
showers. Figure 158 shows the height range 
for shower heads. 

The arrangements shown here are for a 500- 
student junior high school boys’ locker room 
(Fig. 159) with center benches, a 1,500-Btudent 
high school girls’ locker room (Fig. 160), and 
the boys' and team locker room (Fig. 161) with 
benches integral with the locker bases. Note 
the inclusion of two private showers in the 
girls' locker room, the supervisory location 
(and windows) of the office in both areas, the 
walk-through showers in the one, and showers 
and drying areas in the other. 

Figure 162 shows a very compact, well- 
organized complex of team locker bays, per¬ 
mitting unused bays to be locked with sliding 
gates while providing good access from the 
opened bays to the shower facilities. Figures 
163 and show various details and arrange¬ 
ments providing for uniform drying and storage. 



• COMBINED WIDER AISLE AND 
DRESSING AREA 

•SEAT FOR EACH LOCKER BANK 
LESS CONGESTION 

• SEAT PROVIDES AISLE PROTECTION 
FROM DOOR SWING 

• POSITIVE THROUGH-LOCKER 
VENTILATION (SEE DETAIL SKETCH) 

. ECONOMICAL USE OF FLOOR AREA 


Fig. 151 


• COMBINED AISLE AND 
DRESSING AREA- 
CONGESTED 

• SINGLE SEAT FOR TWO 
BANKS OF LOCKERS 

• UNPROTECTED LOCKER 
DOORS IN AISLE PRESENT 
HAZARD 

•BOTTOM GYMSUIT 
LOCKER INCONVENIENT 

• ECONOMICAL USE OF 
FLOOR AREA 


•CENTER TRAFFIC AISLE 
NO CONFLICT WITH 
DRESSING AREA 

• BENCH FOR EACH LOCKER 
BANK 

• LOCKER DOORS LESS 
HAZARDOUS THAN (b) 

• BOTTOM GYM SUIT 
LOCKER INCONVENIENT 

• MAXIMUM FLOOR AREA 
REQUIRED 
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(a) 12"Xt2" 

X60 * 12“ X 12" X 20“ 

9 “ X 12 ” X 20 “ 


X72” 12" X 12** X 24" 

9" X 12" X 24“ 
• RATIO 6 TO 1 


. REQUIRES MOST FLOOR AREA 
PER RATIO UNIT 

• HIGHEST INITIAL COST 

• AFFORDS GREATEST HANGING 
DIMENSION IN GVM SUIT 
LOCKER FOR GOOD VENTILATION 
AND DRYING OF GYM SUITS. 

SEE SKETCH DETAIL OF 
POSITIVE VENTILATION 
THROUGH LOCKERS 


<b) 12" X 12” 

X60“ . 12*' X 12*' X 30“ 

9 " X 12" X 30 ” 
X72** 12" X 12" X 36" 

9 ” X 12 “X 36 “ 
• RATIO 6 TO 1 


• ECONOMICAL USE OF 
FLOOR AREA BETWEEN 
la) AND (c) 

• GOOD VENTILATION- 
SINCE HANGING OF 
GYM SUITS POSSIBLE 


Ic) 12"X12" 

X60“ 12” X 12" XI r* 

• RATIO: 5 TO 1 

X72" 17”X12”X12" 

12” X 12" X 142/5" 

• RATIO: 6 TO 1 

5 TO 1 


• REQUIRES LEAST 
FLOOR SPACE PER 
RATIO UNIT 

• POOR VENTILATION 
AND DRYING OF GYM 
SUIT5-NO HANGING 
POSSIBLE 


W) 12*' X 12" 

X72”_12*‘ X 13" X 8” 

9" X 13" X 8" 
• RATIO: 14 TO 1 


• LEAST INITIAL COST 

• OPEN BASKET PROVIDES 
BETTER VENTILATION 
THAN Ic). NOT AS GOOD 
AS (a) AND (b) 

• REMOVABLE BASKETS 
MORE SUBJECT TO 
DAMAGE MAINTENANCE 
PROBLEM 


NOTE OTHER WIDTHS, DEPTHS AND COMBINATIONS ARE AVAILABLE: THESE SHOWN ARE REPRESENTATIVE. 

Fig. 152 




Fig. 155 Prepipsd package ftiowen (tpan-acrou); 12.2 tq ft pei head. 



Fig. 154 Prapiped package thowere (wall-mountedI; 14.6 iq ft pet head. 



Fig 156 Column thowen. (Awailable in 4. 5, or 6 heads per column; 12.8 tq ft 
per head at 5.) 
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Fig. 157 Walk thrmigli shower. 



"LOCKER ROOM- 


ENTRY 


STORAGE 


TREATMENT 


III I 

Fig. 159 Juniof high locker room (500). o s lo to 



Fig. 158 Rocommendod shower heod heights. 
(From "Basic Body Measurement of School Age Chil¬ 
dren." U.S. Deportment of Health. Education, ond Wei 
fore.) 



Fig. 160 High school girls' locker room (1500). 



Fig. 161 Boys* physicol educotion ond teom locker rooms with duoi use showers and toilets between. 
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Fig. 163 (a) Hooks, (b) Uniform drYing rack, (c) Uniform drying and storage room. 
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(a) 


HOOK FITS 



Fig. 164 (■) Uaifona drying trsck. (b) Truck hangur. (c) Uniform drying and tlorago room. 


LOCKER ROOM 



Swimming Pools 

Swimming pools srs a vary desirable, but rela¬ 
tively expensive, part of a physical education 
program. However, with the increasing public 
interest in participating, more recreational ac¬ 
tivities are being built as parts of schools or as 
community facilities- 

New finishes like epoxy coatings and prefab¬ 
ricated pool liners of plastic and aluminum are 
being used more often. Swimming programs 


divide their activities into diving, swimming in¬ 
struction, and competitive swimming. The 
more extensive facilities accommodate these 
three activities into separate, appropriately de¬ 
signed pools or develop diving “alcove" areas 
in T- or L-shaped pools. 

The basics of pool design are covered in Fig. 
165. the various dimensions relating to the age 
group using the pool. Important also is the 
amount and location of the surrounding deck 
area for instructional use, a related advantage 
of the T- and L-shaped pools (see Fig. 166). 


Giving spectators a good and comfortable 
view involves proper sight lines, plus a care¬ 
ful consideration of acoustic and lighting that 
takes into account the reflectance of the water. 
Figure 167 shows one solution where the ligh, 
source has been screened and the ceiling made 
nonparallel to the floor to minimize reverbera¬ 
tion. Figure 168 illustrates other ideas for user 
comfort and convenience. A way to accom¬ 
modate supervision and privacy both is shown 
in Fig. 169. 

Figure 1 70 illustrates a complete pool and 



SIZE RECOMMENDATIONS 

ELEMENTARY SCHOOL 

WATER DEPTH: 2' TO 4‘. 4.5' 

MIN. WIDTH: 16' 

DESIRABLE WIDTH: 20'. 25', 30' 
MIN LENGTH: 36' 

DESIRABLE LENGTH; 50'. 60', 75' 


JR. HIGH SCHOOL 

WATER DEPTH: 3'-5‘ 

MIN. WIDTH; 25' 

DESIRABLE WIDTH 30', 36‘, 42' 
MIN. LENGTH 60' 

DESIRABLE LENGTH; 75* 


SENIOR HIGH SCHOOL 

WATER DEPTH: 3'-6" TO 9' (IM. BD)’ 
MIN WIDTH: 36' 12'I2M. BD) 

DESIRABLE WIDTH: 45’-46' 

MIN LENGTH 
DESIRABLE: 75-1" 


M’ SHALLOW DEPTH PERMITS FASTER TURNS 
FASTER SPEEDS ARE POSSIBLE IN 5' OR 
DEEPER WATER 
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Fig. 166 Additional pool thapos incorporating separated diving pool. 
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Fig. 168 Comfort control. 


vertical 

POLARIZED 


HORIZONTAL 

POLARIZED 



Fig. 169 Visual control for supervision. 


228 




































Educational 


ELEMENTARY AND SECONDARY SCHOOLS 

Physical Education: Swimming Pools; Auditoriums 



CORRIDOR-LOBBY 


1 



(b) 


Fig. 170 (a) Balconv seating lewal. (b) Pool dock loval. 
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Fig. 171 


F. O. Wo//eofaorger and Associatas, Architmcts 


supporting locker facility. In many atatss sap* 
arata lockar facilities are required for pool use. 
Note in the locker room layout, the entry into 
the pool via the sho«Mer room, a basic require* 
manl. 


AUDITORIUMS 

The school auditorium is frequently used as 
a center for community affairs. It should be 
so designed and equipped that it may be used 
effectively by all groups ^amateurs, profes¬ 
sionals, youth and adult alike. The use of this 
facility will extend over a wide range, including 
concerts, plays, motion pictures, forums, and 
other forms of presentation. 

The stage is the essential educational facil* 
ity, for it is on the stage that young people 
have the opportunity to learn to present them¬ 
selves before large groups. It should be de¬ 
signed for ease of movement of performers 
and stage sets. Areas that support produc¬ 
tion. such as stagecraft, band room, choral 
room, storage, dressing rooms, and restrooms, 
should be located to give rapid and convenient 
access to the stage. 

Many school officials have expressed a pref¬ 
erence for auditoriums without any natural 
lighting. Absolute light control is essential for 
a good performance. In some schools, win¬ 
dows can be darkened by automatic controls 
operated from a central point. Stage lighting 
should be flexible and simple enough to permit 
amateurs to operate the equipment effectively. 

The seating of the auditorium is not as im¬ 
portant from an educational point of view as 
it may be from the community use standpoint. 
There is no need for the school auditorium to 
seat the entire student body. It is best designed 
when the audience is small enough to make 
participation possible in group discussions 
and to ensure a reasonably full assembly area 
under most types of usage A capacity of 300 
to 800 would normally meet all school require¬ 
ments. Additional capacity would be dictated 
largely by community use. 

The school auditorium in Figs. 171 and 172 
will comfortably seat about 850 students. A 
ticket booth is located in the foyer of the audi¬ 
torium lobby. This lobby provides ample circu¬ 
lation space immediately outside the seating 
area. The placement of seats and aisles gives 
good traffic circulation. The entire seating area 
has adequate sight lines giving good view of 
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the alage from eil seats. The front of the stage 
platform extends beyond the main curtain, 
providing area for a speaker or disousaion 
panel Mobile the main stage is being set up 
for a following performance. The stage cur* 
tains, teasers, borders, and cyclorama shown 
on the drawing are adequate to support the 
various stage activities. The ample corridor 
space and doors back stage provide rapid cir¬ 
culation of performers, stage crews, and prop¬ 
erties- The band and choral rooms are con¬ 
veniently located with direct access to the 
stage. Music practice rooms are also used as 
dressing rooms for performers. This audito¬ 


rium has direct access to a deiivery area, which 
is convenient when delivering or removing 
stage properties. 

This auditorium unit (Fig. 173) is a com¬ 
munity art center, integration of all the arts 
with the auditorium is highly desirable. 

The educational program of the school and 
the needs of the community resulted in this 
extensive auditorium center (Fig. 174). Over 
1,400 seats are provided on the main floor 
and balcony area. Adjacent to the stage is a 
workshop room where scenery and properties 
may be designed, built, and moved directly 
to the stage. This room also provides storage 


for flats and props. The area in front of the 
stage is large enough to seat a band or orches¬ 
tra with adjacent storage for music chairs and 
stands. Student and adult performers are pro¬ 
vided with dressing rooms, make-up room, 
and toilets. 

Figures 175 and 176 illustrate an auditorium 
unit where considerable emphasis is placed 
on teaching and preparation for theater, tele¬ 
vision, and radio productions. This design may 
be considered more advantageous for student 
use than for use by community groups. Note 
the relation in area of the stage and seating 
space. 




Fig. 173 W. B. /finer. Architect 
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Fig. 174 LoPierre, Litchfield and Partners, Architects 


Fig. 178 M. McDowell Brackett, Architect 
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DIAGRAMMATIC SCHEME I 


DIAGRAMMATIC SCHEME 2 


Fig. 1 


Waiting Araa 

The waiting area is provided as a reception area« 
as an informational resource area, and as a place 
for students and others to wait for their appoint¬ 
ment with the counselors. This room should be 
sufficiently large to provide space for a secretary- 
receptionist and for one student for each coun¬ 
selor available. In addition, there should be space 
available for three or four additional persons, 
such as parents or teachers who might be accom¬ 
panying the student. Thus, for a school which 
has three counselors, waiting space should be 
provided for about seven or eight persons. 

In order to provide a smoother flow of traffic, 
and also to minimize possible embarrassment to 
those students who appear to have experienced 
an emotional disturbance during the counseling 
interview, it is desirable that exits other than 
through the waiting area be provided for students 
leaving counseling offices. (See Fig. 1.) 

Coufitelort* Offlcet 

The counselor’s office is the setting for the inter¬ 
view. There should be an office for eoch counselor. 
The interview usually involves only the counselor 
and the student. However, of times other persons 
such as a teocher, the child’s parents, or another 
professional worker, such as the visiting teacher, 
are called into conference. Since the interview 

Physical Faeiliths for School Cuidanco Senricos, Office 
of Education, Dept, of Health. Education, ond Welfare, 
Washington. 


is regarded as confidential, the room should offer 
privacy, and should be reasonably soundproof. 
The use of partial partitions is not satisfactory. 

Small Conference Room 

The small conference room will be used for case 
conferences where os many as 10 persons may 
be present. It also may be used by such profes¬ 
sional persons as the visiting teacher, school psy¬ 
chologist, heolth and medical services personnel, 
attendance officer, college admissions personnel, 
and the school psychometrist or diagnostician for 
individual testing or for small group (less than 
10) testing. 

Multipurpose Guidance Room 

This room will have many uses. These uses will 
vary from school to school depending upon the 
guidance services offered and upon the concept 
of group procedures in guidance which prevails. 
The room should be about the same size as a 
regular classroom. When a multipurpose room as 
a part of the guidance area is not feasible, some 
schools make use of a conveniently located class¬ 
room. Uses may include group procedures, group 
testing, and inservice training sessions in guid¬ 
ance. Some schools may use it as a center for 
information services. (See Fig. 2.) 

Storage Room 

Storage space is desirable in several of the areas. 
This could be one area or several smaller areas. 


depending on the size of the guidance area and 
the ingenuity of the architect. 

SUMMARY OF LOCATION AND SPACE 
GUIDELINES 

Location 

The guidance unit should be: 

1. Separate from but near the administrative 
offices for convenient access to personnel records 
and certain clerical services. (See Fig. 2.) 

2. Accessible by a direct entrance from corri¬ 
dor. 

3. Located to provide exits from counseling 
area separate from entrances, if possible. 

4. Readily accessible to students and near the 
main flow of student troffic to facilitate contact, 
scheduling, and communication. 

5. Readily accessible from a main entrance for 
the benefit of parents and representatives of com¬ 
munity agencies. 

6. Reasonably near to related personnel ser¬ 
vices, such as pupil accounting, health, and psy¬ 
chological services. 

7. Reasonably fsear to the library for conve¬ 
nience in use of display and reference materials. 

Spoce 

The guidance unit should provide: 

1. Attroctive and comfortable reception area 
with appropriate materials to encourage profit¬ 
able use of waiting time. 

2. Private counseling rooms or offices. 
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Fig. 2 Locotion of guidonco unH. (Reproduced froio "Adminiitrative Facilities in School Buildings," Special 
Publication No. 6, U.S. Deportment of Heolth, Education and Welfore, Office of Education, Washington, 
1957.1 


3. Conference room for such uses os cose con¬ 
ferences; individual testing; special staff person¬ 
nel such as the school nurse, visiting teacher, 
speech correctionist; interviewing by prospective 
employers and representatives of institutions of 
higher learning. 

4. Multipurpose room adjacent to counseling 
offices for group testing, group procedures, and 
inservice training activities. 
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CLASSROOMS 

Major factors to be considered in designing a 
classroom ore the following: 

1. Seating and writing surfaces 

2. Space and furnishings for the lecturer 

3. The use of wail space, including chalkboards, 
screens, size and location of windows, etc. 

4. Facilities for projection and television 

5. Coot racks, storage, and other conveniences 

6. Acoustics and lighting 

7. Heating and air conditioning 

8. Aesthetic considerations 

Oottroom Seeling The seating arrangement is 
the most important feature in determining the 
size and shape of a classroom. Seating arrange¬ 
ments in a mathematics classroom should provide 
all students with a good view of the front chalk¬ 
board, ready access both to the seats and to 
chalkboards on other walls, an adequate, well- 
illuminated writing surface at each seat, a place 
to set books and papers, reasonable comfort, and 
privacy in taking examinations. In a class of 50 
or fewer students, where a long front chalkboard 
is desirable, it seems better to have the front 
wall longer than the side walls. This presupposes 
that there are more students in a row of seats 
than there are rows; for example, visibility is bet¬ 
ter in a classroom having five rows of seven seats 
than in one having seven rows of five seats. In 
a room measuring 26' X 30* (Fig. 1), with separate 
tablet armchairs for 35 students, the seven seats 
in a row might have o spacing of 3*6” between 
seat centers laterally and 4*6” between the end 
seat centers and side walls (6 X 3*6” T- 9' = 
30'). Spocing from front to back in a column 
might be 3 feet between seat centers with 4 feet 
behind the back-seat center and 10 feet between 
the front-seat center and the front chalkboard 
(4 X 3' 4 14' = 26'). This pattern allows for 
aisles of about 20 inches between columns, a 
width just under the 22-inch “unit width** used 
as a standard in estimating the number of persons 
who can walk abreast in a corridor or stairhall. 
This arrangement requires about 22 square feet 
of space per student. Lecture halls whose seats 
have folding tablet arms may allow 15 square 
feet or less per student. 

Close-packed seating arrangements are not the 
most desirable, but sometimes are necessary be¬ 
cause larger rooms ore not available. Laws in 
some states provide that no person sholl have 
to pass more than six others to reach an aisle; 
hence 14 persons in a row between aisles is an 
absolute maximum. If 10 to 14 students sit next 
to each other in a row behind a long strip toble 
or writing ledge, the ledge should be at least 
12 inches wide and should provide at least 2 
feet of length per person. An arrangement 
whereby the nearer half of the writing surface 
in front of eoch person can fold up and away 
from the writer gives more room for students to 
pass. A spacing between rows of 42 inches be- 

J. Sutherland and John W. McLeod. BuHdings and 
FacUitivi for the Mathematical Sciences, Conference 
Boord of the Mothematicol Sciences, Woshington. 1963. 


tween seat centers is adequate for most seating 
arrangements that use strip tables for writing. 

Tablet armchairs are commonly used for seat¬ 
ing in college classrooms in the United States 
and permit rows to be spoced every 3 feet. They 
are satisfactory for most classes that do not make 
use of special equipment (such as desk calculators 
or slide rules), provided they have a large writing 
surface and a shelf underneath for books and 
popers. Tablet armchairs may be found either 
fixed to the Boor, fastened together in sets of 
two to six that can be moved as a group, or 
individually movable. When chairs are fixed to 
the floor the arrangement should be one that 
permits good visibility and ready access. Good 
visibility may be achieved in three ways: by slop¬ 
ing the floor, by staggering seats in consecutive 
rows, or by wide spacing. 

An arrangement permitting a class of 30 to 
spread out for examination purposes in a 26* X 
26* classroom seating 40 students would be the 
following (Fig. 2): in each of five rows, spaced 
3 feet apart from front to bock between seot 


centers, let two triples of seats be placed with 
seat centers 2 feet apart laterally and with a 
4 foot central aisle from front to bock between 
triples. In 5-foot aisles at the sides, let movable 
tablet armchairs be placed next to the fixed seals 
for lectures and recitations (keeping the 3-foot 
aisle by the wolls), but let these chairs be moved 
over next to the walls during examinations. If 
the center chair in ecKh fixed triple were left 
vacant, there would still be 30 widely spoccrd 
chairs available for on examination. Another pat¬ 
tern involves joint octivity by two instructors 
whose odjoining classrooms are seporated by a 
folding partition, and can be combined into a 
larger room for 60 for appropriate portions of 
the instruction (Fig. 3). 

A Front Platform In front of the students' seating 
area, there should be enough space for the lec¬ 
turer to walk bock and forth before a long chalk- 
boord. In rooms with more than five rows of seats 
there is an advantage in having a platform, possi¬ 
bly 8 inches above the floor and extending the 
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Fig. 1 Sooting orrongomont in o classroom for 35 students. 
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full width of the room, on which the teacher may 
walk the length of the board without danger of 
falling off the end. The chalkboard should then 
be raised correspondingly higher above the class* 
room floor for better visibility. The mathematics 
teacher needs a table on which he (she) can place 
his [her] lecture notes and papers, but it is better 
to have this table either movable on casters or 
fixed at the side of the platform where it does 
not block the view of the chalkboard from the 
first two rows of students. If an overhead projector 
is to be used, there must either be a place where 
it can be mounted permanently at the front of 
the room, or there must be provision for rolling 
it in on a cart and connecting it electrically. In 
the latter case, the front platform might be slightly 
lower and be accessible by a ramp. The mathe¬ 
matics teacher seldom sits during a lecture but 
may wish to sit down during an examination. 
There should be a chair by his [her] table or desk. 

A lecture room should be so placed in a building 
that it is accessible to students without overcrowd¬ 
ing of corridors or stairways. Coat racks, ade 
quate bulletin boards lining the corridors, and 
ample toilet facilities should be provided nearby. 
The room itself should be arranged so that the 
audience can see well, hear well, and be comfort¬ 
able. In part this depends on temperature, humid¬ 
ity, background of light and sound, and seating 
space. 

Projection Systems The large lecture room should 
be built to accommodate a variety of projection 
systems that may be used immediately ar in the 
more distant future. An overhead projector re¬ 
quires on electrical outlet near the lecturer's table, 
placed so that the lecturer will not trip over the 
cord, and also a screen properly mounted to as¬ 
sure that the entire class has good visibility with 
minimum distortion. More screens or a wide screen 
may be needed to enable the lecturer to use two 
or more overhead projectars at once. If movies, 
films, or slides are projected from the rear of 
the room ond reflected from a front screen, the 
room should have a projection booth, or at least 
a suitable stand and electrical outlet for the pro¬ 
jector. Remote controls for operating the projector 
are desirable. Shades may be required for dark¬ 
ening a room with windows. If the "rear screen" 
method of projection is to be used, in which the 
image is thrown onto a translucent screen 
mounted in the front wall from a projector in 
an adjacent room beyond the front wall, the build¬ 
ing plans must include adequate provision for 
this projection room. 

A room or space for the preporotion of tran- 
sporencies or other visuals is a corollary of their 
use. Material can be prepared on ordinary paper 
and copied quickly onto a transparency by a ther¬ 
mal duplicator or similor equipment. Such copies 
can be posted after the lecture for inspection 
by students. Storoge for such materials must also 
be provided, os well as for any materials distrib¬ 
uted to students to supplement their lecture notes. 

Provision for receiving and transmitting televi¬ 
sion is also an important consideration in plonning 
a lecture room for large group instruction. 

Seeling ond Visibility Good visibility depends 
not only on the arrangement of chalkboards and 
of projection screens and equipment, but also 
to a large degree upon seating arrangements. 
Factors to be considered are avoidance of ob- 
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sfructions« slope of the floor and height of the 
speoicer*s platform, viewing distance, and the ex¬ 
treme vertical and horizontal viewing angles. It 
is clear that a good lecture room will not hove 
columns or supports so ploced as to block the 
front screen ond cholkboord from any seat in 
the room. However, when a large demonstration 
table stands on a platform between the chalk- 
boord and the audience, the lower 12 to 18 inches 
of the board often connot be seen by people 
in the first few rows. In this case, vertically sliding 
chalkboards are needed so that the writing may 
be raised to o level where it con be seen by 
all. A sloping floor in o lecture room will generally 
add somewhat to the cost of construction, but 
in many instances it will be worth the extra cost 
in providing good visibility for all. The object of 
a sloping floor is to make it easier for a person 


to see over or around the heads of those in front 
of him and to give the impression of a smaller 
room. If the seats in successive rows ore staggered 
so that the line of sight from one seat to the 
lecturer goes directly between the centers of two 
seats in the next row, the rise required per row 
may be reduced by half. Closely interdependent 
are the slope of the floor and the height of the 
speaker’s platform. The use of a raised platform 
for the teacher has advantages in increased visi¬ 
bility in any room seating more than about 40 
persons, provided that the table or other furniture 
on the platform does not block the chalkboard 
for those in the front rows. [A possible plan is 
shown in Fig. 5.] 

Studies of distances and angles for satisfactory 
viewing indicate that seats should be placed at 
a distance from a screen not less than twice nor 
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more than six times the width of the screen image 
to be viewed and that the distance from o person 
to the chalkboard should not exceed 400 times 
the size of the smallest letter or digit being writ¬ 
ten. Thus, if the bock row of students is 64 feet 
away, the lecturer should make his letters and 
digits at least two inches high. Similar studies 
indicate that the angle of elevation from the eye 
to the upper port of an object on the screen or 
chalkboard should not exceed 30 degrees (see 
Fig. 4 ). If lecture rooms ore built in a fan shape 
instead of o rectangular shape, the minimum an¬ 
gle between line of sight and the blackboard 
should be at least 30 degrees and preferably 
more than 45 degrees. These limitations of view¬ 
ing distance and angle impose restrictions on the 
placement of seats for adequate viewing. 


CORillDOX 



Fig. 5 Three awditoriumt with common preporotion room. 
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GYMNASIUMS 
Basic Considerations 

TK« type and aiaa of gymnasium facilitiaa 
naaded for a givan oollaga or univaraity M/ill da- 
pand upon many faotora, ona of tha moat im¬ 
portant of which is tha antioipatad anrollmant 
of tha institution. A gymnasium planned to 
serve 2,000 students will, obviously, be con¬ 
siderably smaller than, and different in design 
and oonatruction from, a facility planned for a 
university of 10,000 or more atudanta. In other 
words, planning must be done with future en¬ 
rollment in mind, and as part of tha master plan 
for the college or university, if a college or 
university has a definite enrollment ceiling, the 
building may be planned for this enrollment. If 
the enrollment ceiling is indefinite, however, 
the structure should be planned so that addi¬ 
tions to the buiiding are feasible. Most univer¬ 
sities or colleges should plan for and build for 
espanaion. Oymnaaium space is usually 
planned to take care of enrollments for at least 
ten years in advance. Univeraitiea of 15,000 or 
more students may find it desirable to build 
more than one gymnasium structure, each ser¬ 
vicing an area of the campus. 

Another factor that will affect the type of 
building constructed is the philosophy of the 
administration concerning athletics and phys¬ 
ical education. Many questions need to be 
answered before pianning begins. Some of 
these questions are: 

• Will all students be required to take phys¬ 
ical education for ona, two, three, or four 
years? 

• is the required program in physical educa¬ 
tion to be broad in scope; i.e., will a great many 
opportunities to develop sports skills be ex¬ 
tended to students? 

• Is teacher education In physical educa¬ 
tion to be port of tha program? 

• What responsibility does the college or 
university take for the physical education, rec¬ 
reation, and fitness of its faculty? 

• Is it anticipated that research in physical 
education, health, and recreation may become 
an important aspect of the program? 

• What is tha scope of the varsity athletic 
program? (The facility requiraments are con¬ 
siderably different if varsity teams are to be 
fielded only in the major sports.) 

• What will be done to provide facilities for 
an expanded program of intramurals and extra- 
murals? 

Principles of Gymnasium and Construction 

Indoor facilities for sports and athletics should 
be planned so that all activity areas will be 
available to both man and women. It is unwise 
to identify facilities as men‘s or women's 
athletic areas. Good planning will permit easy 

Pl»nning Areas and FaciUttes for Health, 
Physical education, and Recreation, rev 1966, 
The Athletic Institute. Merchandise Mart, Chi¬ 
cago. III., American Association for Health. 
Physical Education, and Recreation. Washing¬ 
ton. D C. 


access to all areas from both the men's and 
women's locker rooms. This type of planning 
permits the flexibility necessary for efficient 
utilisation and control. 

The space used for permanent seating of 
spectators at athletic events should be kept 
to a minimum unless space and funds present 
no problem to be considered. Roll-away or 
folding bleachers should be used in order to 
utilize efficiently the space available. Most col¬ 
leges and universities cannot afford to invest 
large sums of money nor give large areas of 
space to permanent seating which is used only 
a few times each year. 

The health and safety of those using the 
building should be a prime consideration in 
planning of all activity areas. The disabled and 
tha aging should also be considered. 

The construction of the types of facilities 
and tha allocation of adequate square footage 
to handle a broad athletic and intramural pro¬ 
gram will provide more than enough gross 
space for a two-year physical education re¬ 
quirement for all students. 

The traffic patterns for a building should be 
carefully studied. Lockers, showers, and 
toweling rooms should be centrally located In 
the building so that they may serve all activity 
areas. Easy access should be provided from the 
locker rooms to the playing fields adjacent to 
the building. 

Storage rooms for equipment and supplies 
should be carefully planned and functionally 
located. These rooms should be of three types: 

* Central receiving storage room, to which 
all equipment and auppliea are delivered. The 
warehouse storage room ahouid be acceasible 
by truck. 

* Utility storage rooms located adjacent to 
gymnaaiuma so that bulky equipment may be 
moved to the floor and back to storage with 
limited difficulty. Overhead doors or double 
doors should be largo enough to permit free 
movement of heavy equipment. 

* Supply rooms with an attendant’s window 
opening to the locker rooms. 

Off-season storage rooms are critically 
needed. The type of equipment to be moved and 
stored will define the dimensions of the room 
and size of the doors needed. Reserve storage 
should also be provided. 

Location of the Gymnasium 

If physical education and athletic facilities are 
used by all of tha students at a college or 
university, the gymnasium facility should be 
centrally located in order to be easily reached 
from both the academic buildings and student 
housing. Physical education facilities, to serve 
as teaching stations, must bo close enough to 
academic buildings to make it possible for 
students to move from the classroom into the 
gymnasium and back within the time provided 
between classes. 

Buildings used only for intramural and inter¬ 
collegiate activities may be located farther 
from classrooms and housing than a general- 
use gymnasium would be. This is especially 
true if the activities promoted in these build¬ 


ings are scheduled. If the building is to be used 
for unscheduled participation of students, how¬ 
ever, the amount of use will vary inversely 
with the distance from housing and other cam¬ 
pus buildings. 

The Mein Gymnasium 

Tha critaria for determining the size of the gym¬ 
nasium are: (1) tha nature of the total physical 
education program; (2) atudant load as deter¬ 
mined by enrollment and attendance require¬ 
ments per week; (3) spectator interest; and (4) 
anticipatad anrollmant growth. 

The physical education building ahouid in¬ 
clude one main gymnasium to be used for 
general physical education classwork, intra¬ 
murals, and intercollegiate athletic activities in 
basketball and wrestling. Ideally, the site of 
the main-gymnasium floor for an anrollmant of 
4,000 students would be approximately 140 by 
140 ft. (Use a rectangular dimension if the 
facility will be heavily used for spectator 
sports.) This size would provide for one official 
and three junior-aize (35 by 84 ft) basketball 
courts, with adequate space between the courts 
and between tha courts and walls- If desirable, 
folding partitions can be used to provide three 
practice gymnasiums, each 48 by 140 ft For 
the basketball courts, backboards that swing 
up to the ceiling are needed, since nonfolding 
backboards would interfere with the court us¬ 
age for volleyball and badminton. In order to 
increase the number of other instructional 
units, electrically controlled wooden partitions 
or nets (nylon or Fiberglas) should be installed. 

If the gymnasium is to be used for intercol¬ 
legiate athletics, seating must be provided for 
spectators (3 sq ft per person). Portable folding 
bleachers which can be easily moved are rec¬ 
ommended for sealing. Portable knock-down 
bleachers are not recommended because they 
interfere with classwork while they are being 
erected, used, and removed. Coat is also an 
important factor. 

The number of seals to be provided will be 
determined by tha size of the student body, the 
college community, and the degree to which 
there is public demand for admittance. The 
seating capacity ahouid be sat at a minimum of 
one-half to two-thirda of the student-faculty 
population. In larger institutions, it may be 
necessary to install roll-away bleacher seats in 
the balcony, which, when combined with the 
bleachers on the main floor, will provide the re¬ 
quired number of seats. 

The varsity basketball court should be laid 
out lengthwise in the center of the gymnasium, 
if the dimensions of 114 by 145 ft are provided, 
25 ft is left on either side for bleachers. A mini¬ 
mum of 5 ft should be left between the first row 
of seats and tha outside boundary line of the 
court. 

Where a permanent balcony ia required, it is 
necessary to plan the line of vision so that the 
sidelines of the varsity basketball court ore 
plainly visible to the spectators, in this case, 
the folding bleachers on the floor should be 
planned to conform to the same line of vision. 
With the use of roll-away bleachers, added 
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leaching atationa can be provided in the bai* 
cony area. 

If the gymnaaium ia to be used for intercol¬ 
legiate aporta, the number of entrances and 
SKita equipped with panic hardware should 
meet fire regulations and be ample in number 
to control spectator traffic. Spectators should 
be routed in such a manner that they do not 
cross the playing courts or other activity areas 
in the gymnasium. 

The height from the floor to the beams in the 
main gymnaaium should be such that in normal 
use of any of the courts, the balls or badminton 
birds will not strike the lowest ceiling beam. 
This height should be a minimum of 22 ft to ac¬ 
commodate the rope climb, basketball, volley¬ 
ball, and badminton. 

Where intercollegiate basketball is played, 
there should be adequate provision for sports- 
writers. A press bos is recommended if condi¬ 
tions permit. The placing of tables adjacent to 
playing courts is not a good practice. Provision 
should be made for telephone and telegraph 
connections, for reception and transmission 
lines for television, for timing and scoring de¬ 
vices, and for the operation of a public-address 
system, including stereophonic music. 

When an area is designed for an activity 
which will require the use of a piano, phono¬ 
graph, or tape recorder, a space should be pro¬ 
vided for storing this equipment. It is prefer¬ 
able to have a apace recessed in the side-wall 
near the place where the instructor will stand to 
lead the class. Electrical outlets which will pro¬ 
vide current at all times will be needed for such 
equipment as amplifiers. A locking, sliding 
door should be installed for the protection of 
the instruments as well as the students. All 
instructional equipment should be on movable 
carts. 

In addition to the niche described above for 
the storage of the piano and phonograph, there 
should be a storage room adjacent to the main 
gymnasium of sufficient size to accommodate 
the storage of all types of equipment, such ss 
roll-away standards, mats and gymnastics ap¬ 
paratus, and chairs. 

Other audiovisual aids can include atill and 
movie projeotora, daylight-projection screens, 
television sets, a scoreboard, a clock, chalk¬ 
boards, and an intercommunication syatem. 

Concrete is commonly used as a base in con¬ 
structing the floor of the main gymnasium. 
Sleepers of 2 by 2 in. up to 2 by 10 in. are laid 
on edge. Maple tongue-and-groove is the most 
popular typa of wood finiah. 

It is suggested that a glazed-tile wainscot be 
carried up to a height of 7 or 8 ft. From that 
point to the ceiling, the concrete or cinder 
block should be painted with a light-colored 
paint. 

Ezperience has shown that, in general, natu¬ 
ral lighting mathods have not proved satisfac¬ 
tory. Mercury-vapor or fluorascent lights with 
diffusion panels have provided satisfactory il¬ 
lumination. 

There is some evidence that suspended 
tracks are no longer favored by phyaical educa¬ 
tion directors. However, if there is no balcony 
in the main gymnasium, a track serves as space 
for spectator saats and also for additional 
teaching stations. 

If a track ia constructed, it should be at least 
8 ft wide and 10 ft above the gymnaaium floor. 
The surface should provida good traction, and 
the curves should be banked. 

IlM Lobby The purpose of the lobby is to fur¬ 
nish an area for the control of admission and 
distribution of traffic and the proviaion of in¬ 
formation. It should contain well-lighted and 


locked display cabinets, bulletin boards, and 
directories. These units should be recessed and 
flush-mounted. Public telephones should be 
located in or adjacent to the lobby Other ser¬ 
vice facilities needed, as defined by the pro¬ 
gram, should be provided. Ezamples of these 
needs are ticket booths, planters, and special 
decorations. The lobby should be attractive and 
of sufficient size to accommodate traffic needs. 
Vestibules should be included for climate con¬ 
trol. 

The general administrative offices of the 
building should be located near the lobby. Cor¬ 
ridors should lead from the lobby to looker 
rooms and spectator areas. Probably the most 
serviceable and attractive floor for the lobby 
is terrazzo or a material of similar quality. The 
walls should be constructed of durable mate¬ 
rial. 

A large checkroom for outer wrapa should be 
placed adjacent to the direct line of traffic, but 
in an alcove or a side room in order to prevent 
congestion. The location and arrangement of 
the checkroom should serve the daily needs of 
the building as well as the needs of special oc¬ 
casions. The room should have a long, low 
counter covered with brass or stainless steel, 
and it should be possible to lock both the room 
and counter opening when the facility is not in 
use. Racks permanently numbered for checking 
coats and hats should be installed. Shelves 
should also be provided for storing packages 
and bags. 

Toilet and washroom facilities for men ar>d 
women should be located near the checkroom. 
Adequate stairways or ramps should lead from 
the main lobby to balconies or other spectator 
areas above the first floor. 

OfficM The central administrative offices serve 
as the nerve center of the entire physical educa¬ 
tion plant. They should be located near the en¬ 
trance of the building, since all who have 
business with the department will first come 
to these offices. The office of the director and 
thoae of the various faculty members should be 
adjacent to a large central office which will 
serve as the workroom for the secretarial and 
clarioal staff, as a repository for all depart¬ 
mental records, and as a reception canter and 
waiting room for persons who have business 
with the department. 

The work area of thia central office should be 
separated from the recaption-waiting room 
area by a counter. The reception-waiting room 
should open into the main corridor of the build¬ 
ing. A large closet should be provided adjacent 
to the work area for the storage of office sup¬ 
plies and records. The administrative head 
should have his office in or near the central 
administrative suite. His office should be of 
sufficient size to accommodate auoh thinga as 
an executive desk, a number of chairs, s file 
cabinet, and a small work tabla. Thia will re¬ 
quire approximately 200 aq ft. The central ad¬ 
ministrative office unit should include a con¬ 
ference room. This room should be near the 
office of the adminiatrative head of the depart¬ 
ment. It should be furnished with a truncated 
conference table large enough to seat the entire 
physical education faculty, if possible, or the 
administrative staff in a larger university. 

A small cloakroom and rest rooms should be 
located near the conference room. The chairs 
for the conference room should be upholstered 
in attractive colors of vinyl materials so they 
can be kept clean. The conference room should 
be finished in light, attractive colors. It is de¬ 
sirable to have a small, murphy-type kitchen 
for refreshments. 

Each member of the faculty with major re- 


sponsibilitias should be provided a privata of¬ 
fice. Ideally, each of these offices should oc¬ 
cupy a minimum of 120 sq ft and be equipped 
with necessary office furniture. A workroom 
with space for a secretarial pool should receive 
serious consideration. 

CItttniOias The physical education complex 
should include sufficient classroom space de¬ 
signed primarily for lectures, discussion, and 
demonstrations. The number, size, and types of 
rooms will depend upon the anticipated enroll¬ 
ment and curricular offerings. Institutions of¬ 
fering teacher-training programs in health, 
physical education, recreation, and safety will 
have need for more specialized rooms than will 
those concerned primarily with service and 
basic instruction courses and varsity athletics. 

The sizes of classrooms may well vary to ac¬ 
commodate from 10 to 150 persons. The space 
per student may vary from approximately 20 sq 
ft per student in smaller rooms to 12 sq ft per 
student in rooms for 100 or more persons. 
Standard classrooms normally seat an average 
of 40 students. The smaller rooms lend them¬ 
selves more readily to seminars, conferences 
and informal discussions, while an assembly 
room big enough to combine large groups for 
professional lectures, clinics, and demonstra¬ 
tions Is essential. 

Where class size warrants, a wall clock visi¬ 
ble from all seats should be installed. Acous¬ 
tical treatment, adequate lighting, and thermo¬ 
statically controlled mechanical ventilation 
should be considered for all classrooms. Each 
classroom should be provided with chalk¬ 
boards, tackboards, and hook strips. Electri¬ 
cal outlats for audiovisual equipment should be 
strategically located with due regard for the 
convenient placement of controls. 

Windows should be equipped with effective 
room-darkening devices which are easily oper¬ 
ated. A apeakers' platform or podium is fre¬ 
quently desirable in rooms designed for larger 
groupa. Large assembly rooms might well be 
equipped with a projection booth. A rectangu¬ 
lar room is mors satisfactory for film projec¬ 
tion. Tranamiaaion and reception of television, 
including closed-circuit programs, should be 
considered when planning modern physical 
education facilities. 

In locating room entrancas, due regard 
should be given to traffic control. The rooms 
themselves should be placed where they are 
conveniently accessible yet removed from dis¬ 
turbing noise and diatraction. 

In smaller classrooms, movable tablet or 
desk armchairs may used, or conference ta¬ 
bles and straight chairs may be preferred. 
Large lecture halls and assemblies should be 
equipped with numbered tablet or desk chairs 
secured to the floor and so arranged as to pro¬ 
vide visual efficiency. It ia highly desirable that 
convenient receaaed cabinets and closets be 
provided for storing instructional materials 
and personal effects. 

Auxiliary Gymnasiums 

In addition to the large general gymnasium, or 
gymnasiums, several other gymnasiums may 
be required for 

• Exercise therapy 

• Gymnastics 

• Weight exercise 

• Wrestling and personal defense 

• Street-shoe usage 

• Dance studio 

• General games 
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EltrciM'Thtrapv Ftciliti«l Two soparat* araaa 
ahould ba planned for this apecialixad program; 
(1) an axorotae>tharapy room, which can ba 
uaad aa a clinic, designed for individual ama« 
liorative exercises, is the basic requirement; 
and (2) s gymnasium for adapted activity is nec* 
essary for students assigned to this program. 

The exercise-therapy room should be on the 
ground floor if possible, or accessible to an 
elevator. It should be well lighted, and the 
walls and floor attractively finished to lend a 
cheerful atmosphere. The sice of the room is 
determined by the number of students needing 
this special attention. Approximetely 70 sq ft of 
floor specs is required per student. To eccom* 
modate equipment, the minimum siia of the 
room ahould ba 1.600 sq ft. Office specs should 
be located within this area, and the office 
should be equipped with large glass windows 
for adequate supervision of the room. The room 
should be well ventilated, with air conditioning 
provided where necessary. The dressing and 
toilet facilities should be close to the exercise- 
therapy room and ahould be adjusted to the 
needs of the handicapped. A sink or washbasin 
should be provided in this facility. Doors and 
windows to the room should be designed for 
privacy. A curtained area should ba provided 
for changes of equipment or appliances whan 
privacy is desired. 

Permanent equipment installed in the exer- 
ciss-therapy room should include stall bars, 
wall weights (pulley), press bar, weight racks, 
shoulder wheel, finger ladder, hanging bars, 
overhead ladder, push-up bars, wall charts and 
anatomical drawings, mirrors (single), mirrors 
(triple), and walking rails. 

Removabla aquipment should Includa: 
plinths (treatmsnt tables) 26 by 72 by 30V( in.; 
stall-ber benches; incline boards 7 ft by 30 in. 
by 3 in.; ankle exercisers; a bicycle (station- 
ary); waights (dumbbells); weights (barbells); 
sxerciae mats; Iron bools (single); iron bools 
(double); parallel bars (low); orthopedic stairs; 
rowing-machine stools; sceies; an Elgin table 
(or improvisation of quadriceps sxerciae ta¬ 
ble); wrist rollers; neck-traction halters; cush¬ 
ions or pillows; crutches; a wheelchair; dyna¬ 
mometers (hand, spring cable); goniometers; s 
chalkboard; and a skeleton. 

The equipment in an adapted-activities gym¬ 
nasium should be the same as in a regular gym¬ 
nasium, with nscassary adaptations. This 
gymnasium should be in close proximity to the 
exercise-therapy room so that a student can 
utilise both facilities. 

Gyamattic Factlitiat With the recent nationwide 
surge of interest in physical fitness, there has 
been a renewed support of instruction in gym¬ 
nastics. Gymnastics make a unique contribu¬ 
tion toward overcoming a lack of development 
of the upper body, which is often neglected in 
other sports. Gymnastics contribute to building 
strength, agility, flexibility, coordination, bal¬ 
ance, and posture. They also contribute to the 
mental qualities of alertness, daring, and pre¬ 
cision; the character trait of self-discipline; and 
fun and enjoyment. These values, together with 
those of preventative and corrective action, 
place gymnastics in a position of major impor¬ 
tance in physical education. 

In addition to the main gymnasium where 
gymnastic meets, exhibitions, and othsr com¬ 
petitions are held before a viewing public, a 
separate gymnasium should be provided for 
the permanent installation and storage of ap¬ 
paratus and equipment and for instruction in 
gymnastics. The dimensions of this gymnasium 
should be determined by space requirements 
needed to accommodate the apparatus and 


equipment to be installed, by space needs for 
performance in gymnastics, end by total school 
enrollment and interest in gymnastics. Ideally, 
the sise of this gymnasium should be 120 by 90 
ft, with a minimum ceiling height of 23 ft. This 
height permits a clearance of 22 ft for the rope 
climb and is ideal for hanging the various me¬ 
chanical systems used in gymnastics. Some 
have found it desirable to install tracks on the 
ceiling supports to make it possible to use trol¬ 
leys for moving equipment end for attaching 
safety belts used in the instruction of trampo- 
lining and tumbling. 

The safety of performers and instructors 
should receive mejor consideration in planning 
the location and installation of apparatus, 
equipment, and wall fixtures. Apparatus used 
in performance should be located so that per¬ 
formers do not interfere with each other when 
going through their routines. Flying rings 
ahould bo located so that there is at least 1 5 ft 
of free space allowed at each end of the swing¬ 
ing arc. All equipment ahould be installed ac¬ 
cording to a plan that will permit, without inter¬ 
ference, a full range of movement, including the 
approach. Mata should be laid completely 
around the area of performance on horisontal 
and parallel bars. 

Floor plates for attaching equipment should 
be recessed and flush with the floor. It may be 
necessary to reinforce the floor to install floor 
plates adequately where tension is unusually 
severe. Wail boards should be securely in¬ 
stalled to the wall when equipment ia attached 
to it. Apparatus suspended from the ceiling 
should be securely attached to metal supports. 

The ceiling should be acoustically treated. 
Lights should be shielded end adequate for the 
program. Doors should be constructed wide 
enough and without a threahold so as to accom¬ 
modate the movement of equipment to other 
areas. Maple has many advantages over other 
types of flooring. The facility should be eir- 
conditioned In accordance with standard spec¬ 
ifications. Wall construction should be of the 
same msteriala as recommended for other gym¬ 
nasiums. 

A common failure in planning is to overlook 
the need for adequate and conveniently placed 
storage speoe for gymnastic equipment. If mul¬ 
tiple use of this equipment is expected, trans¬ 
portation carts and dollies should be provided. 
Specifications on siie and installation of the 
various pieces of apparatus and equipment may 
be obtained from the manufacturers. Ideally, 
the gymnasium for gymnastics should be 
equipped with the following types of items: 
aide horses, horisontal bars, long horses, par¬ 
allel bare, bucks, trampolines, mats, rings, and 
other special apparatus. 

A gymnastic landing pit, 10 ft wide. 20 ft 
long, and 30 in. deep, filled with sponge rub¬ 
ber—for use with parallel bars, horizontal bars, 
still rings, and tumbling — is a new development 
in construction for gymnastics. 

Waigiit-ExerciM Room This room should contain 
a minimum of 2,SOO sq ft of floor space. Such 
space will provide a weight-training area and 
space for the practice of official events in com¬ 
petitive weight lifting. It is recommended that 
the floor of this room be covered with a dura¬ 
ble. resilient material. A flooring of this type 
makes it unnecessary to use weight platforms, 
which are essential to protect a maple or other 
wood flooring. 

The weight-lifting area should be roped off 
and should be approximately IS by 15 ft for the 
practice of official lifts. The rest of the room 
may be used for exercise with barbells, dumb¬ 
bells, isometric cables, etc. Several full-length 


mirrors should be installed on the walls. Bar¬ 
bell and weight racks should be attached to the 
walls so that the room may be kapt tidy. 

Wreftiing and Panonal-Otfansa Room This room is 
designed for wrestling, judo, and personal de¬ 
fense activities. The ceiling should be of 
acoustical material and should be a minimum 
height of 12 ft. It should be rectangular in 
shape and should contain two square 40- by 40- 
ft mats The floor area not covered by the regu¬ 
lation mats should be covered wall to wall with 
the same type of mat matarial. The room ahould 
be at least 40 by 80 ft. A satisfactory standard 
is 40 sq ft per student during peak usage. 

The floor of the wrestling room should ba 
constructed of, or covered with, resilient mate¬ 
rials to prolong the life of the mats. These mate¬ 
rials may be rubberlock products, other newly 
developed resilient materials, or wood. Con¬ 
crete is not recommended. The mats should be 
of plastic-type materials and the walls should 
be covered with resilient materials up to 5 ft 
above the floor on all sides. Adequate lighting 
which is properly screened and forced ventila¬ 
tion are essentiel in this room. 

StlMl-Shoa Umo# Room This room should be of 
sufficient size —70 by 90 ft —to care for the 
groups for which it is needed. A floor for street- 
shoe usage may be needed in any size college 
or university, or in a program with a variety of 
offerings. The floor most commonly used for 
this purpose is hard maple, tongue-and-greove, 
conventional gymnaaium flooring. Square 
dance, folk dance, social dance, phyalcal educa¬ 
tion for elementary teachers, marching and 
band practice, and similar activities can be con¬ 
ducted on such s floor. The demand of special 
college snd community events which need to be 
served, such as musical and drama production, 
fairs, arKi carnivals, may ba mat. The “make-up" 
room or “warming room" for department and 
college outdoor programs can be housed in this 
area and can be served through a door leading 
to a corridor and immediately to the out-of- 
doors. 

This street-shoe room, when not scheduled 
in some manner as indicated above, can sarve 
the purposes of any regular gymnasium if so 
plannsd in its equipment and floor markings. 
The floor will need some extra maintenence for 
the herd use it will receive, but the desirabil¬ 
ity of the activities which may be scheduled on 
it will justify the usage snd resultant wsar. 

Olflca Studios Dance areas should be provided 
to serve the departmental and student needs 
and to afford opportunity for individual and de¬ 
partmental development. Some of these areas 
are specific and may be limited to forms of 
dance activity. Other dance areas are versatile 
and may serve several purposes. Large colleges 
snd universities with a variety of courses may 
need to plan for one or more of each of several 
dance-activity rooms. Classes should be advan¬ 
tageously scheduled for the purposes of floor 
maintenance or equipment moving. The types 
of dance areas suggested are discussed in the 
material which follows. 

Mmin Dance Studio This studio, why:h 
should measure no less than 56 by 56 ft, will 
provide tor a class of up to 36 students in mod¬ 
ern dance, ballet, or some other dance form 
performed in bare feet or with soft-sole dance 
shoes. The floor, which should be of conven¬ 
tional gymnasium construction — tongue-and- 
groove, select maple —should be free of floor 
plates, plugs, and other installations. The 
ceiling height should be 22 ft to be proportional 
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with the room and to give the feeling of height 
in leaps. 

The room should have wall mirrors along one 
wall —24 ft in length, 6 ft high, and with the 
bottom being 2 ft from the floor. The mirrors 
should have a draw drapery controlled by cord 
pulls. Ballet bars (hand rails) should be in* 
stalled on two opposite sides of the room at 
ascending heights of 3. 3'X, and 4 ft above the 
floor. 

Audiovisual equipment should include a 
tackboard, a chalkboard, a hook rail, and a 
lockable glass-front bulletin board. An amplifi* 
cation system —for a record player and tape re¬ 
corder—on a roll-away table should be re¬ 
cessed into a lockable cabinet with a sliding 
door. Other cabinets should provide space for 
musical instruments, records, music, cos¬ 
tumes. and other properties. Some dance 
studios may have a grand piano in the room. It 
may be desirable to have an area where a grand 
piano or an upright piano can be stored when 
removed from the floor. Storage cabinets for 
stage equipment, levels, and other items should 
be provided since floor storage of materials 
not actively used markedly diminishes the floor 
space usable for dance activities. 

Mmin-Dance-Studio Balcony Current plana 
of some major institutions may be considered 
desirable in the provision for a hanging balcony 
or a balcony over other class or service areas. 
This balcony can provide 100 or more seats for 
viewing activity on the floor of the main dance 
studio or in the auxiliary dance studio, which 
can be used as a stage area for the main dance 
studio. Access to the balcony may be gained 
from the dance-studio floor through a lockable 
control door or from the second-floor service 
hallway. The balcony will provide opportunity 
for practice-performance viewing from the 
balcony level by the members of a dance group 
or will make it possible to seat visitors for an 
invitation performance. 

Auxiliary Danca Studio An auxiliary dance 
studio of 56 by 40 ft with a ceiling of 22 ft can 
be located adjacent to the main dance studio on 
the side opposite from the balcony and can be 
separated by appropriate folding doors and 
draperies. This studio can serve as a stage for 
small concert productions or class projects. 
Several institutions have successfully con¬ 
structed such a facility. Traveling draperies 
suspended from the ceiling can be run on 
tracks and can be controlled electrically to 
serve as the traditional "flata** used in staging 
and in making up a backdrop behind which 
dancers can cross over. When not used, the 
draperies can be withdrawn from the staging 
area and can be stacked along one wall. Stage 
lighting can be developed to give illumination 
from the ceiling, from the stage side of the di¬ 
vider, from "projecting** semi-cones in the ceil¬ 
ing of the main dance studio, and from "spots" 
in the balcony. 

This dance studio will need to include those 
features desirable for the program needs as are 
included in the main dance studio: ballet bars, 
mirror, cabinets for classroom materials, and 
a roll-away table with record player and tape 
recorder. In addition, there may be a need for 
piano and equipment storage rooms. 

Danca Rahaarsa! Room One or more dance 
rehearsal rooms of a minimum of 400 aq ft each 
will contribute to the development of students 
in dance who need small-group practices and 
extra rehearsals. A chalkboard, tackboard, and 
rolling table for tape recorder player should be 
provided in such rooms. The table should be 


housed in a recessed, lockable cabinet. Other 
lockable cabinets will provide needed storage 
space for dance practice materials. Ballet bars 
and mirrors will add to the usefulness of such 
a room. 

Danca Proparty Construction and Storaga 
Room Flats, levels, and other properties can 
be made and stored in a room of approximately 
25 by 30 ft. This room should be located adja¬ 
cent to the main dance studio and should have 
wide double doors with a removable mullion so 
sets and properties can be moved in and out. 
The room should have a high ceiling to allow 
sets to be constructed and moved to a vertical 
position or to the finished position for painting. 
Drawers and cabinets, some lockable, a sink 
with hot and cold water, lumber racks, work 
counters and fables, and electrical outlets are 
essential in the planned structure of the room. 
Tackboards, bulletin boards, and lockable, 
glass-front display bulletin boards are desir¬ 
able 

Danca Costuma Construr.tion and Storaga 
Room The size of this room will vary ac¬ 
cording to the program needs for costume 
construction and the storage needs for cos¬ 
tumes made and retained in the department. 
The room will probably be beat used by having 
cabinets in close-order banks, somewhat as 
bookcases are placed in the stacks in a library. 
This will free one end of the room for clothing 
construction. Costume-storage cabinets should 
have racks for hanging and bins and drawers 
for storage. Units can be planned so as to be 
comprised of several components, which may 
be used as desired for separate assignment to 
clubs, groups, or projects. 

Cabinets for material and equipment storage, 
wall-attached ironing boards, an automatic 
washer-drier, a three-way mirror unit, a 
washroom basin, a large cutting table of 4 
by 8 ft, and a counter sink are additional 
necessities 

Gams Room This is a multiple-purpose room, 
and its use will determine its dimensions. It 
should be large enough to accommodate at 
least six table-tennis tables A ceiling height 
of 12 ft is adequate. The room should be 
equipped with a public-address system end 
record player for instructional and recreational 
activities, including social and square dancing. 
This room should be accessible from the lobby 
or from a building corridor. It should have 
some kitchen facilities and a hard-usage type 
floor. The disabled should be considered in 
the planning 

Special Instructional and Activity Areas 

Handball Courts Handball is a vigorous com¬ 
petitive sport long recognized as an essential 
activity for a college physical education pro¬ 
gram. Depending on the size of the institution 
and the expressed interest in handbell, one 
or more batteries of four-wall handball courts 
should be provided. The official aizs of a hand¬ 
ball court is 20 ft wide by 40 ft long by 20 ft 
high. Specifications for handball courts can be 
found in the official handball rule book. 

When more than a single battery of courts 
is to be construotcKl, the betteries should be 
erranged so the back walla of each battery ere 
separated by e corridor approximately 10 ft 
wide and 8 ft high. A corridor located im¬ 
mediately above, and at least 12 ft high, may 
serve an instructor or be used as a spectator 
gallery. Corridors and galieries shouid be 
illuminated with indirect light. 


The back wall of a single court need not be 
higher than 12 ft. Shatterproof glass may be 
used to enclose the remainder of the back wall. 
The use of wire mesh for this purpose is of 
questionable value. Many courts are satis¬ 
factorily used with an open upper rear wall. 

Handball courts may be constructed of hard 
plaster, concrete, shatterproof glass, or a non¬ 
splintering, durable wood. While plaster is 
sometimes recommended. It would be wise to 
consider courts constructed of other materials 
because of maintenance costs. Glass courts 
provide maximum spectator participation, but 
the initial cost may be prohibitive. Hardwood 
construction is most satisfactory. Courts con¬ 
structed with a high proportion of glass walls 
obviously allow for a large number of ob¬ 
servers. Open-balcony construction interferes 
with individual-court air conditioning. 

Front walls may be constructed of hard 
maple laid on diagonal wood sheathing. Stud¬ 
ding should be placed close enough to prevent 
dead spots. A maximum of 16-in. centered 
studs is recommended. A costly but desirable 
front-wall construction is to lay maple on edge 
grein. 

Side and back walls may be of nonsplin¬ 
tering, durable wood such as yellow pine or 
hard maple. Some side and back walls con¬ 
structed with 1-in. tongue-and-groove marine 
plywood have been satisfactory and economi¬ 
cal. Hardwood floors of standard gymnasium 
construction are recommended. Plaster 
ceilings have proved satisfactory. All in¬ 
terior surfaces should be painted with eggshell- 
white enamel. 

Entrance doors should open toward the 
corridor and be provided with flush-type pulls 
and hinges. A small shatterproof window 
installed flush with the interior surface of the 
door should be located at approximately aver- 
agcr-adult-male eye level. 

No fixtures, such as heat pipes, ventilating 
ducts, lights, or any other mechanical equip¬ 
ment, should project into the playing area. 
Ventilating ducts and lighting fixtures are beat 
located flush with the ceiling surface. Lighting 
specifications are available for handball courts. 
Provision for replacement of burnt-out light 
bulbs from above is a desirable feature. 

A single light switch to control all lights in 
each court should be placed on the corridor 
side and near the entrance door. Warning 
lights, located outside each court, should 
indicate when a court ia being uaed. By use of a 
sturdy push button, lights can be turned on 
when an entrance door is closed. 

Refrigerated air conditioning, or at least 
forced ventilation, is essential for individual 
courts The ventilation switch can operate in 
conjunction with the light switch. Climetic 
conditions may dictate separate switches. 

SqusiIi Courts Squash is very popular in some 
localities and should be provided for in the 
physical education program. It is recom¬ 
mended that at least one single and one double 
squesh court be included in a physical educa¬ 
tion complex. A singles court is 18 ft-6 in. 
wide by 32 ft long by 16 ft high. A doubles 
court is 25 ft wide by 45 ft long by 20 ft high. 
The number of courts should be determined 
by the interest in this activity in a given com¬ 
munity. 

It is possible to install movable metal "tell¬ 
tales" across the front of handball courts so 
they can be uaed for squash. Construction 
features of squash courts are similar to thoae 
of four-wall handball courts relative to floors, 
walls, ceilings, lighting, heating, and ventila¬ 
tion. 
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The official rules of the United States Squash 
Racquets Association and the National Squash 
Tennis Association should be consulted in 
planning and constructing squash courts. 

Rowwg PrsctiCB Fscilltits in certain colleges and 
universities, it may be desirable to construct 
facilities for indoor crew practice. Colleges 
engaging in competitive rowing will require 
either fixed rowing machines with acoompa- 
nying mirrors to refleot the action of the 
rowers, or e rowing«praotioe tank. The rowing 
machines may be installed in a special activity 
room. If there is space underneath the spec¬ 
tator area in the main gymnasium, they may be 
installed there, in every case, the area should 
ba well lighted end ventilated. 

The rowing tank, when used, should simu¬ 
late the conditions to be found in open-water 
rowing. The water should bo mechanically 
circulated in such a manner as to make pos¬ 
sible the actuai introduction of the oar into 
the water and the completion of the stroke. 
The crew should be seated on a rigid platform 
which spans the pool at actuai shall height. 

All the specifications for indoor rowing 
equipment may be obtained from the manu¬ 
facturers, and the details of the construction of 
a rowing tank are available through the office 
of the Intercollegiate Rowing Association. 

Indoor Archtry Rtngo An indoor archery range 
is much needed in modern college gymna¬ 
siums. The popularity of the Chicago Round 
has made indoor ranges feasible because of the 
decreased shooting distances, requiring less 
space than formerly required for the American 
and York Rounds. A satisfactory indoor range 
should be 45 ft in width and 78 ft in length. 
This will provide space for 1 5 shooters on the 
line at the same time, each facing a separate 
target. The length suggested will provide e 
distance of 60 ft for the Chicago Round, two 
feet for backstop material, and 16 ft behind 
the shooting line for instructors, observers, 
and those preparing to shoot. 

Backstops may be constructed of baled 
straw treated with fire-resistant materials, 
or may bo purchased from archery equipment 
manufacturers. The targets may be fastened 
to the backstop or placed on easels in front 
of it. The floor in the archery room should 
be constructed of hard-usage materials to 
permit street shoes to be worn. The room 
should be well lighted. The target line should 
be illuminated by floodlights which shine only 
on the target area. 

RttSSrch LlborttOfy College end university 
health, physical education, and recreation 
programs ere becoming increasingly involved 
in research. Graduate studies and faculty re¬ 
search cannot thrive unless space is allocated 
for this work in the gymnasium building where 
exercise and sports areas are convenient. 

Research in physical education may be of 
many different types. Some colleges end 
universities emphasise one or more areas. 
The research taking place in physical education 
programs is in the following categories: kina- 
siologic, tests and measurements, organic 
(metabolic, cardiovaecular, and chemical 
analysis), and statistical. 

A laboratory providing opportunities in the 
kinds of research mentioned requires e mini¬ 
mum of 2,800 sq ft of space for the basic 
equipment needed. The maximum space needs 
will depend upon the number of faculty end 
students involved and the complexity of the 
research program. Research laboratory space 
may be provided in one large room or in several 
smaller rooms. It is suggested that a separate 


room of 300 sq ft be used for a statistical 
laboratory. 

Stsain Room Some college gymnasium facili¬ 
ties include a eteem-bath installation. This may 
be desirable if supervision is present when 
the steam room is In use. Unsupervised steam 
baths or sweat boxes are not recommended. 

If e steam room is constructed, a satiefaotory 
size is 8 ft square, with e ceiling 10 ft high. 
A lockable door containing a window should 
open outward. The room should be equipped 
with two or three movable benches of sturdy 
wood construction. The steam valve used 
should be a type that can be set to prevent 
the temperature in the room from exceeding 
130®. 

Braiip Study Room If the gymnasium is to serve 
the needs of students enrolled in a major pro¬ 
fessional program, the Inclusion of smell-group 
study rooms is recommended. Study rooms 
should occupy approximately 150 sq ft end 
should be equipped with e large table and 
sufficient chaire to accommodate e maximum 
of eight students. These rooms may serve e 
variety of educational needs in addition to 
small-group on-campus study. 

"In-Uidtofn" Study-Houf Room In gymnasium 
buildings, there is a need for rooms where 
men and women students who have one free 
hour between two activity classes may go in 
uniform to read or study. 

The use of this room will conserve student 
time, encourage their reading or studying 
habits, and will clear the dressing rooms. 
Rooms for in-uniform study should be separate 
for men end women and should be located near 
the appropriate dressing rooms. 

WorhroOM Each physical education department 
may wieh to concentrate several work or repair 
functions in one or more areas according to 
the program and equipment end dependent 
upon the secretarial end office needs. Two 
types of areas are described below. In some 
collages, it may be considered practical to 
combine moat of the functions of these two 
workrooms into one plan. 

Secrecarra/ Workroom Secretaries. ma¬ 
chines. and typewriters are assigned to some 
individual offices or to a group of offices, but 
it may not be practical to have all individual 
offices so staffed and equipped. Office sup¬ 
plies, typewriters, duplicating machines, end 
some other needed and desirable office ma¬ 
chines can be concentrated in one or more 
department or college workrooms where 
services can be performed for faculty members 
who have limited or irregular need of secre¬ 
tarial help. In such a room, a workroom 
manager can receive assignments, distribute 
and allocate this work, receive it from the 
workare, and return it to the appropriate 
faculty members. 

The room should have area enough to ac¬ 
commodate desks, tables, and cabinete, which 
must be planned according to the anticipated 
demands. Acoustical treatment end e generous 
supply of electrical outlets ere essential to 
the orderly functioning of such e service area. 
A wall-installed washbasin and a hand-towel 
cabinet ere important to the economy of time 
in the work area. 

Repair end Service Workroom The need 
for repair end service of equipment will dictate 
the size of the repair and service workroom. 
Some departments will perform only minor 
repairs which can be accomplished in a small. 


modestly equipped workroom or in a part of 
some other area already provided. Other 
faculties will wish to plan to repair archery- 
target stands, covers, field carts, and other 
larger pieces which require the uae of tools 
and space. This plan to aarvice and repair 
large pieces, then, will require space for the 
equipment to be repaired and tools with which 
to perform the needed repairs. 

A well-equipped workroom will contain such 
constructional and built-in features as cabinets, 
a sink, wood and lumber storage racks, 
shelves, a blower discharge fan, e work shelf, 
and drawers. Many, or most, of the storage 
areas should be locked individually or as a 
group with a master key system. 


PHYSICAL EDUCATION AND 
SPORTS FACILITIES 


The following standards ere recommended for 
conaideration by those involved in planning 
college and university facilities for physical 
education, intramural sports, intercollegiate 
athletics, and recreation. 


Type A-Indoor Teaching Stations 

* Space requiremente: 8.5 to 9.5 sq ft per 
student (total undergraduate enrollment) 

* Including: Gym floors, met areas, swim¬ 
ming pools, courta, etc. (adjacent to lockers 
and showers and within 10-min walking dis¬ 
tance of academic classrooms) 

* Usee: Physical education class instruction, 
varsity sports, intramural sports, unorganized 
informal sports participation, student and 
faculty recreation, etc. 

Breakdown of Type A Space 

* A1—Large gymnasium areas with rela¬ 
tively high ceilings (22-ft minimum) for 
basketball, badminton, gymnastics, apparatus, 
volleyball, etc. (approximately 55 percent of 
type A space) 

* A2 —Activity areas with relatively low 
ceilings (12-ft minimum) for combatives, thera¬ 
peutic exercises, dancing, weight lifting, etc. 
(approximately 30 percent of type A space) 

* A3 —Swimming end diving pools (ap¬ 
proximately 15 percent of type A space) 

Typ« B-Outdoof Teaching Stations 

* Space requirements: 70 to 90 sq ft per 
student (total undergraduate enrollrr>ent) 

* Including: Sports fields of all types (adja¬ 
cent to lockers end showers end within 10-min 
walking distance of academic classrooms) 

* Uses: Physical education class instruction, 
varsity sports, intramural sports participation, 
student and faculty recreation, etc. 

Breakdown of Type B Space 

* B1—Sodded areas for soccer, touch foot¬ 
ball. softball, etc. (approximately 60 percent 
of Type “B” space) 

* B2 —Court-type areas for tennis, volley¬ 
ball, flicker ball, etc. (approximately 15 percent 
of Type "B** space) 

• B3 —Specialized athletic areas for track 
end field, baseball, archery, varsity football, 
golf, camping demonstrations, etc. (approx¬ 
imately 25 percent of Type “B" space) 

* B4 —Swimming pools (included in B3 ap¬ 
proximation) 
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Type C-Sports Fields and Buildings; 

Intramural and General Outdoor Recreation Areas 

* Space raquiramanfa: 120 to 140 aq ft par 
student (total undergraduate enrollment) 

* Including: Playing fields and athletic 
buildings of all types: softball diamonds, tennis 
courts, arenas, field houses, etc. (too far ra> 
moved from general student lockers, showers, 
living quarters, and academic buildings for 
use as teaching stations) (maximum distance 
from major residence areas— 1 mi) 

* Uses: Intramural sports, varsity sports, 
unorganized informal sports 

Breakdown of Type C Space 

■ Cl—Sodded areas for soccer, touch foot* 
ball, softball, etc. (approximately 40 percent of 
type C space) 

* C2 —Court'type areas for tennis, volleyball, 
flicker ball, etc. (approximately 10 percent of 
type C space) 

* C3 —Specialized athletic areas for track 
and field, baseball, archery, varsity football, 
golf, camping demonstrations, ate. (approx¬ 
imately 45 percent of type C space) 

* C4 —Swimming pools (included in C3 
approximation) 

* C5 —Sports and intramural buildings pro¬ 
viding lookers, showers, play space, office 
space, lounge rooms, etc. (approximately 5 
percent of type C space) 

Type 0-Informal Recreation Areas 

* Space requirements: included in C3 

* Including: On-campus picnic areas (maxi¬ 
mum distance from residence areas — 1 % miles) 
(approximately 15 percent of total type C 
space) 

* Uses: Picnics, outing activities (including 
outdoor cookery, evening songfests, story¬ 
telling, etc.) 

Type E-Off-Campus Outdoor Education, 

Camping, and Recreation Areas 

* Including: Outdoor camping and outdoor 
education center, off-campus golf course, 
university country club. etc. (maximum dis¬ 
tance from heart of the campus —25 mi). 

* Uses: Overnight camping, picnics, outing 
activities, camping demonstrations, golf, 
archery, boating, canoeing, outdoor swimming, 
formal classes taught outdoors. 

* Estimate of space needs of this type area: 
It is difficult to state these needs on a square- 
feel-par-student basis. Such areas contribute 
materially to the outdoor education and out¬ 
door recreation of both man and woman stu¬ 
dents, but the many variables in climate, in 
topography, in distance from the heart of the 
campus, and in emphasis on outdoor education 
make a aquara-feet-par-student standard dif¬ 
ficult to establish. 

* It has been estimated by intramural leaders 
that graduate students participate in physical 
recreation 25 percent as extensively as under¬ 
graduates. Consequently, it is suggested that 
planners add 25 percent of the graduate enroll¬ 
ment in using the standard. 

Ancillary Araat 

Investigation indicates that a reasonable stan¬ 
dard for determining the space needed for 
lockers, showers, toweling rooms, equipment 
storage, supply rooms, and offices associated 
with type A space is a square footage equaling 
approximately 40 percent of the play or activity 
area in a gymnasium facility. As an example of 
how this figure may be used, assume that a 
gymnasium is being planned which will provide 


100,000 sq ft of activity space. In other worda, 
the square footage in the swimming-pool sur¬ 
face and deck, and all gymnasium floors, in¬ 
cluding high and low ceiling areas, equals 
100,000 sq ft. This would msan that tha squara 
footage needed for ancillary areas would ba in 
the neighborhood of 40,000 sq ft. Architects 
generally speak of tha combination of play 
space and ancillary areas in a gymnasium as 
“net usable area." Consaquantly, the net 
ares in the building would be approximately 
140.000 sq ft. 

All other space in a building, including hall¬ 
ways. stairways, wall thicknasses, lobbisa, 
public toilets, bleachers for public use, cus¬ 
todial . space, and space needed for service 
conduits of all types, is spoken of by many 
architects as ‘tare.** The space needed for 
tare varies greatly from building to building, 
depending upon tha function and architectural 
design. A rough estimate of the area needed 
for this item is a figure equal to 80 percent 
of the activity or play area in a gymnasium. 
By adding tare, ancillary, and play space, a 
rough estimate of the gross square footage of 
a gymnasium plan can be computed. This 
figure is helpful in pralimir\ary discussions of 
costs involved. 

Enrollment Roletionships 

When standards in terms of square feet per 
student are used as guides in college or uni¬ 
versity planning, it is natural to ask where 
tha cut-off begins. At what point, from 10 
students up. do tha startdarda become mean¬ 
ingful? Obviously, for a collage of 200 students, 
9 sq ft per student of indoor area for sports 
and athletics would be woefully inadequate. 
It would not even provide one basketball court. 

A university or collage meeting the space 
standards for 1,500 students represents the 
minimum physical-recreation space needs of 
any collegiate institution. As a college or 
university increases in size, these standards 
are applicable regardless of enrollment. 

Psak Load Aftar School Hours 

Through study of utilization problems at the 
various universities, it was found that the 
greatest load on facilities each day occurred 
between 4 P.M. and 10 P.M. In all the univer¬ 
sities studied, either one or two years of 
physical education was required of all students. 
As long as tha requirement in basic physical 
education ia not greater than 2 years, it seems 
that tha greatest demand for apace cornea after 
the uaual school hours. This may not be true 
in universitiee which require all students to 
register for physical education each year they 
are in residence. 

A tew universities have dropped required 
physical education in the belief that this will 
reduce the pressures on facilities for sports 
and athletics. The futility of this move is ob¬ 
vious. In fact, the elimination of a physical 
education requirement may increase the de¬ 
mands for this type of space, since all students 
will then lend to use afier-achool hours to 
meet their physical-activity needs. This concen¬ 
tration of student activity will likely make it 
necessary to provide greater play and exercise 
space than needed for a balanced program of 
basic instruction, free-play opportunities, and 
intramural sports competition. 

Application of Standards 

Standards are guides for the use of planning 
committees and administrators. They are not 
substitutes for creative planning. They help 


a great deal in early computations of cost 
estimates and are also helpful in checking 
preliminary drawings to determine whether or 
not enough apace has been provided in dif¬ 
ferent categories to meet the program needs 
of the student enrollment for which the facili¬ 
ties are planned. 


FIELD HOUSE 
Function 

The field house provides enclosed and un¬ 
obstructed space adaptable to indoor and 
outdoor sports activities. It is not intended 
as a substitute for the gymnasium; it is com¬ 
plementary and supplementary to other facili¬ 
ties for indoor and outdoor physical education 
end recreation activities. The enclosure may 
also serve purposes other than physical educa¬ 
tion and recreation. 

Typical functions of the field house for a 
college are as follows: instruction in the 
service program in physical education; practice 
for intercollegiate athletics (football, track 
and field, baseball, basketball, tennis, soccer, 
lacrosse, and other sports); intramural and 
interoollegiate competition; informal play; 
horseback riding; demonstrations and exhi¬ 
bitions which attract large crowds of spec¬ 
tators; commencamant exerciaas; registration; 
and final axaminstions. In addition, community 
uses may include interscholastic games, 
matches, meets and tournamanta; band con¬ 
certs; school commencement exarcisea; ex¬ 
hibits; end mesa meetings. 

Tha total physical education program, in¬ 
cluding co-physical education and co-racrea- 
lion, should be considered when plana era 
developed, so that facilities for activities such 
as tennis, voliaybali, badminton, and golf 
practice may be provided. Unless provided in 
the gymnasium, handball and squash courts 
should be constructed in tha field house. A 
survey of available facilities for activities com¬ 
mon to modern physical education programs 
will serve to determine the number and kind 
of activity units to include in the field house. 

Location 

If needed for class instruction, the praferabla 
location for tha field house is adjacent to tha 
main gymnasium building and tha natatorium. 
If space ia not available in proximity to tha 
gymnasium, the field house will serve well for 
intramural activities and intercollegiate sports, 
even though it ia constructed in a peripheral 
area of the campus. It should, however, be 
placed in an area contiguous to athletic fields 
and where parking problems are not critical. 

Size 

Tha size of the field house should be deter¬ 
mined by careful study of its functions; con¬ 
sideration should be given to the size and num¬ 
ber of groups (classes, squads, teams) likely 
to participate simultaneously in the program. 
There should be a minimum of interferanca of 
groups with each other. The area surrounded 
by a ^-mi track can include tha following 
facilities: a regulation basketball court; a ten¬ 
nis court on aach side of the besketball court; 
broad-jump, high-jump, and pole-vault runways 
and pits; and a shot-put area. 

The minimum length of the field house 
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should accommodate a 60«yd straightaway for 
men's track plus sufficient distance for 
starting and stopping. A wide door at the end 
of the straightaway to permit competitors to 
run outside the field house would prevent 
injuries and eliminate a mental hazard where 
space is limited. Six regulation lanes are 
desirable. The track around the portable or 
permanent basketball floor should be of such 
size as to be a convenient fraction of a longer 
standard distance. 

Balconies and Bleachers 

When permanent balconies are planned, they 
should be constructed without supporting 
pillars which would interfere in any way with 
the playing or visual area. Balconies should be 
served by ramps which connect directly, or by 
means of wide corridors, with convenient 
entrances and exits. Temporary bleachers, 
when placed in front of and below the per* 
manent balconies, should continue the sight 
lines of the balconies. Bleachers can be placed 
inside a '/(-mi track on both sides and ends of 
a basketball court to accommodate approx* 
imately 5.000 spectators. Such bleachers 
should be inspected thoroughly before they are 
used; their capacity should never be taxed. 

The field house should be so designed that 
normal flow of traffic will not encroach upon 
the activity areas. It is essential that this be 
done in order to avoid interference with in* 
atruction and participation and to decrease 
maintenance costs. 

Press, Radio, and Scout Accommodations 

Accommodations for reporters, sports broad* 
casters, and scouts should be planned in the 
original design. Soundproof broadcasting 
and television booths should be provided for 
these services when the field house will be 
used for attractions of considerable public 
interest. 

Entrances 

Entrances to the field house should be located 
with reference to parking facilities and traffic 
approaches. The main lobby should be large 
enough to accommodate anticipated crowds 
seeking tickets and admission. This is partic* 
ularly important in northern climates The 
lobby should be so designed for ticket selling 
and collecting that the traffic will flow in a 
straight line, or nearly so, from the entrances 
to the box offices to the ticket collectors. To 
avoid congestion, approximately two-thirds 
of the lobby should be planned for accom¬ 
modating box offices and ticket purchasers; 
the remainder should be reserved for ticket 
holders, who should have direct access to 
admission gates. 

Drinking Fountains 

Drinking fountains should be sufficient in num¬ 
ber and so located that they do not interfere 
with the circulation of the crowd. 

Service Units 

If the field house is adjacent to the main gym¬ 
nasium building and the natatorium, the re¬ 
quirements for lockers, showers, and toilets 
can, in some instances, be reduced. An under¬ 
pass from the gymnasium to the field house 
may be desirable in order to make the gym¬ 
nasium service units available to some partici¬ 
pants in the field house. If the field house is 
not adjacent to the gymnasium, consideration 


should be given to the erection of a small 
building or a basement, simple in design, with 
dressing, shower, and toilet facilities, rather 
than using space for such purposes which 
might be utilized more advantageously for 
activity units. 

Convenient and accessible dressing units 
equipped with chalk and tack boards for the 
home and visiting teams should be provided. 
When the field house is to be used for inter¬ 
scholastic basketball tournaments and indoor 
track meets, consideration should be given to 
providing separate looker rooms with ad¬ 
joining shower and toilet facilities- These units 
could be used regularly throughout the year 
by intramural participants and intercollegiate 
squads 

It is desirable to provide passageways from 
dressing rooms directly to the basketball floor 
to avoid crowd interference. 

A dressing room with adjoining shower and 
toilet facilities should be provided for staff 
members. These accommodations can also be 
used by game officials. 

Separate toilet facilities in sufficient num¬ 
ber for men and for women spectators should 
be provided in close proximity to the seating 
areas. Toilets should be provided near traffic 
lanes. Where large crowds attend games, it is 
advisable to place supplementary toilet facili¬ 
ties off the main lobby. 

First-Aid and Training Rooms 

A room for first-aid treatment should be pro¬ 
vided if the field-house program is planned 
to attract spectators. This room may also serve 
the purpose of a training room for emergency 
treatment of participants, and the prevention of 
injuries. 

Lounge and Trophy Room 

Provision for a lounge room may be advisable 
after consideration of such factors as available 
space and funds, and the functions of such n 
room for clubs, members of athletic squads, 
letter men. officials and coaches, and visitors. 
An adjoining kitchenette is desirable. 

Storage Space 

Sufficient storage space should be provided 
to accommodate physical education and main¬ 
tenance supplies and equipment. Supply 
rooms, built so that supplies and equipment 
may be cared tor within them and issued from 
them, should be provided where they are 
needed. 

Coitcossion Booths 

Whan the field house is planned to accom¬ 
modate large crowds, concession booths 
should be constructed. They should be equipped 
with electric or gas stoves, sinks, running 
water, and sewer connections and should be 
located where they do not interfere with the 
normal flow of traffic. 

Scoreboards and Timing Devices 

Scoreboards and timing devices should be of 
sufficient number and be so placed that they 
can be seen readily by players and all spec¬ 
tators. They should be easy to operate and 
readily accessible for maintenance purposes. 

Public-Address System 

Provision should be made for the installation 
of a public-address system. Acoustical treat¬ 
ment of the building is desirable. 


Lighting, Heating, and Ventilation 

Windows should be equipped with means to 
prevent the interference of sunlight with player 
performance at any time during the day. Walls 
and ceilings should be light in color. Catwalks 
are necessary for servicing the ceiling lights, 
spotlights, and net. 

Condensation problems should be given ma¬ 
jor consideration, particularly where there are 
extremes of temperature, where sprinkling of 
surface or dirt areas is required, and where 
large crowds witness events in the field house. 
As a means whereby some of the excess con¬ 
densation may be reabsorbed, the building 
should be heated by the circulation of warm 
air in addition to fixed radiation. Adequate 
means should be provided to supply fresh air 
and to exhaust foul air. The walls inside and 
outside should be impervious to vapor pres¬ 
sure. Technicol heating, ventilating, and 
lighting problems should be referrcrd to a 
specialist. 


Floors 

The floor of the field house should be of an 
all-weather-resistant construction. Rubber 
asphalt and several patented rubberlike syn¬ 
thetics should be considered. A portable wood 
floor for basketball may be used. Dirt floors 
are not recommended. 


DDRMITDRIES 

Area Requirements for Student Room Furniture 

1. Furniture sizes and use spaces are the 
average for existing furnishings. 

2. Each furniture layout assumes the item(s) 
placed along a wall. 

Use Space The use space of one item may over¬ 
lap the use space of another, but no use space 
should overlap an adjacent item of furniture. 
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OeiigiiatiORS An item of furniture automatically 
requires additional space around it to make Hs 
use possible. This space should be allowed for 
in the planning of the room. 


User Requirements, URBS Publication 5. 
University Hesidential Building System, Univer¬ 
sity of California, Berkeley. Calif., 1969 
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Planning Studies - Single and Double Rooms 


General 

1. Room dimenaiona muat accommodate: 

a. Furniture aixea and deaign (wall 
mounted, freeatanding) 

b. Furniture uae spaces 

C. Combination of furniture items 

2. Room sise (and shape) will affect two lev> 
els of possible room change; 

a. Adaptability of furniture arrangements 

b. Divisibility of spaces —physical or vi¬ 
sual separation of activities 


Room Areat 

1. Definition of terms used: 

a. /If/nimum—access to furniture items; 
overlap of items and use space; some 
restriction in the use of furniture. 

b. Optimum ^ no overlap of items and use 
space 

c. Ge/taroiiS —beginning of space divisi¬ 
bility 

2. Single Rooms 

a. Minimum recommended area — 90 sq ft 

b. Optimum recommended area —110 sq 
H 

c. Generous recommended area — 120 sq 
ft 
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Bookcases 



3. Double rooms with bunked beds 

a. Minimum recommended area —140 sq 
ft 

b. Optimum recommended area —160 sq 
ft 

c. Generous recommended area—180 sq 
ft 

4. Double rooms without bunked beds 

a. Minimum recommended area —180 sq 
H 

b. Optimum recommended area—220 sq 
h 

c. Generous recommended area—240 sq 
ft 


Offtat Single Rooms 

1. Conclusions 

a. The area of the room with an offset 
may be comparable to a rectangular 
room with little or no loss in the adapt¬ 
ability of furniture. 

b. If dimensions of the room and furniture 
sizes share a common module, an off¬ 
set room may have a slightly greater 
amount of furniture adaptability than a 
rectangular room of equal area. 

c. In an offset room, the controlling ob¬ 
ject is the bed in determining the pro¬ 
portional areas of the two sections of 


the room. If it is desirable to move 
the bed from one section to the other, 
the two sections will be approximately 
equal in size. If it is not desirable, the 
interchangeability of other pieces of 
furniture will control the dimensions 
and size of each section of the room. 

d. An offset room will increase the pos¬ 
sibility of space divisibility. In a rectan¬ 
gular room, the items must create the 
space; in an offset room the walls di¬ 
vide the apace. 

Student Rooms The student room is the smallest 
element and the basic space in the housing fa¬ 
cility. It is the core environment of the student 
who spends many of his waking hours here 
(undergraduate girls, 8 hr; boys, 6 hr). In this 
space the student studies, sleeps, dresses, and 
socializes. He stores all of his clothes, books, 
and personal possessions here except for non- 
seasonal clothing and larger-aize sports equip¬ 
ment. In a very real sense, it is here that his 
identity within the university is established, 
since it is the only space on campus which he 
himself can control in any way. 

1. Study. Individual study is accomplished 
within an amazing spectrum of activities. It 
takes place while standing, walking, sitting, 
lying, singing, whistling, eating, drinking — 
alone or with another person. Few participate 
in group studying. 

People study at different rates. Some subject 
themselves to long periods of monklike con¬ 
centration; others apply themselves for rela¬ 
tively short periods interspersed with intervals 
of social or recreational activity. The individual 
prefers to study in his own room and, for in¬ 
tense study, by himself. For this type of study, 
the roommate muat be elsewhere 

The desk apparently is used lor reading only 
in cases requiring extensive note-taking or use 
of several reference sources. Otherwise, it is a 
repository for study and personal equipment 
including typewriters, calculators, drafting 
equipment, radios, and phonographs. Yet it 
does not have the height accommodations or 
acoustical padding needed to use these mate¬ 
rials quietly and effectively. Its length is inade¬ 
quate for any use —the 42 in. standard desk is 
overtaxed with books and writing material |as 
well as I personal paraphernalia. The space re¬ 
quirements for multiple references, collation of 
materials, or large belongings create overflow 
onto the bed or floor. Consequently, work is 
often done on the floor ol the room, particu¬ 
larly if it is carpeted, and on the bed. 

Sometimes an apparent student idiosyncrasy 
has a real functional basis. Many students were 
observed typing on the floor when an adequate 
table was available. The students then demon¬ 
strated the drumlike sound of the unmuffled 
typewriter which conflicted with their room¬ 
mate's sleeping. Students often used the cor¬ 
ridors and bathrooms as study spaces when 
typing and study rooms were missing or occu¬ 
pied and roommates were sleeping. 

Bookshelves are generally inadequate in size 
and length. Moreover, the shelves are usually 
in places of difficult access and are poorly il¬ 
luminated. There is a need for more shelves, 
preferably adjustable and flexible as to place¬ 
ment. 

Built-in furnishings are resented because 
their rigidity impedes both individual living and 
study habits. Students are forced to supple¬ 
ment the university furnishings with such 
things as orange orates to create an individual 
study environment. The results may appear 
cluttered to some, but they accommodate the 
occupant. Clearly then, a book, pen, reading 
light, straight back chair, and a 42-in.-long desk 
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Fiq. 3 ExaMpbi of furnitura layouts depictifio tonn possible arraiipeaients involved in tbe planning of tfia student 
room. 
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Fig. 3 (cont.) Examples of furniture layouts depicting some possible arrangements involved in the planning of the 
student room. 
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constitute less than the optimum answer to the 
study problem. 

The telephone is a most important tool to the 
student. Its use is restricted only by the univer¬ 
sity's ability to provide an individual instrument 
and the student's ability to pay the toll The tele 
phone is finding increased use'-both as a 
study and a social aid 

The tremendous and continuing advances of 
the electronics industry ere only beginning to 
be noted in the educational sector. Although 
the student of today is required to attend uni* 
lateral communication lectures in large halls, 
the student of tomorrow may view the lecture 
on TV in his room, coming out for seminars or 
laboratory sessions. Future student housing 
must accommodate this. 

The students of all campuses could simul* 
taneously be able to receive the lecture of one 
outstanding professor or professional team. 
Much of this communication will be at the dis* 
cretion of the student. It is but one indication 
of the growing importance of the student room 
as e study aid. Only the provision of conduit 


access is needed to espand the horizons of the 
student room beyond imagination. 

2. S/eep. The student's pattern of activity is 
rarely consistent; he may sleep at any time of 
the day or night. Two occupants of a room very 
rarely follow the same schedule. Exams and 
social activities modify their patterns even 
more extensively. It is the varying patterns that 
present conflicts in multiple*occupanoy rooms. 
Interesting improvisations — hanging blankets, 
relocated wardrobes and beds, and stacked 
dressers— were observed in situations where 
one student wished to study while the other 
slept. Perhaps beds with suitable acoustical 
light*separation screens could be one answer; 
single*occupancy rooms would be better. 

Present provisions for sleeping range from 
the studio bcrd in single rooms to bunkable 
beds in multi-occupancy rooms. Beds acquired 
a decade ago are increasingly limiting to the 
succeeding generations of taller students. 
Reading is more often done in the compara¬ 
tively relaxed attitude of the bed or easy chair. 
However, the bed is seldom designed to pro¬ 


vide the slight slope for proper sitting; some 
adjustment therefore is necessary. Beds could 
be made to resemble couches and have a mech¬ 
anism allowing a shift from sloping for sitting 
to level for sleeping position. 

3. Socimfiting. The student's room has al¬ 
ways attracted social discourse. With more lib¬ 
eral rules, the student's room becomes more of 
a social center for both sexes. The student 
room, however, with its split emphasis of 
study-sleep, presents difficulties as a social 
environment. The bed is the chief offender. The 
bed as a bed conjures ail sorts of social prob¬ 
lems in intervisitation. A bed with cushions or 
pillows tossed about is not acceptable because 
of the difficulty of sitting upright comfortably. 
Its conversion to a sofa, with its contributions 
as a living room furnishing, is most desirable — 
not to mention its more comfortable use for 
multiple seating. 

Clothes and storage of personal posses¬ 
sions are also a bedroom symbol. Closets look 
like closets; dressers look like dressers. Con¬ 
temporary furniture designers, however, have 
provided storage units for studio-apartment 
Iwhich are) quite acceptable as living room 
pieces. Such pieces have yet to make their ap¬ 
pearance in student rooms, it should be pos¬ 
sible to have either intimate conversations or 
sessions with a number of additional individ¬ 
uals within one's own private room. The bed, 
hard and soft chairs, and even a desk top may 
be brought into use as sitting surfaces to ac¬ 
commodate a congenial group. The space 
should be such that furniture can be quickly ar¬ 
ranged to make group conversation easy. 

4. Drmssing. The concentration of clothes 
storage in the student room not only precludes 
its use as a social environment but also re¬ 
stricts its use for dressing. One study discloses 
tiuit the normal 4-ft closet and five-drawer 
dresser Just satisfies the male student, and it 
provides only half the female student's storage 
requirements. Both sexes require differing vol¬ 
umes and types of storage. Smaller combina¬ 
tion-storage units might well accommodate 
student preference and allow flexibility of room 
arrangement 

Types of Spaces 

1. Singie rooms. The single room provides 
controlled privacy for its occupant with respect 
to all other students. It may open directly to a 
corridor and thus provide complete privacy 
coming and going, or it may be part of a suite or 
apartment. Privacy for sleeping can be con¬ 
trolled if adequate acoustic separation between 
adjacent spaces is provided. 

The singie room should be arranged suitably 
so that it is possible to study effectively with 
an invited second person. In addition, the stu¬ 
dent should be able to play the radio, phono¬ 
graph. tape recorder, or quiet instruments and 
to indulge in reasonable recreational activity 
without creating an acoustical problem for his 
neighbors. 

One authority believes the single room is 
“unlikely to be really humanely satisfactory if 
it is less than 120 square feet. The furniture 
should be movable, not fixed, to allow the stu¬ 
dent to organize his own environment.” 

2. Split doublo rooms. The split double 
room provides the social contact obtained by 
two students sharing a common space but, at 
the same time, recognizes and solves the prob¬ 
lem of conflict of interest in the student's social 
and study activities. The split double room con¬ 
sists of two spaces with a connecting opening. 
When connected with a door, there is a degree 
of acoustic privacy. Without a door, the ar- 
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rangoment provides only visual privacy and 
shielding from Illumination sources. The pro¬ 
vision of two spaces makes it possible for one 
student to sleep while the other studies or talks 
with friends. 

The best arrangement would permit the stu¬ 
dents to treot each of the two spaces as a single 
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room with direct communication between 
them. Then the spaces may bo separated on an 
activity basis, with the desks, study, and living 
facilities in one space and sleeping and dress¬ 
ing facilities in the other. When one of the two 
spaces is large and the other small in size, the 
students live together much as they would with¬ 


in a traditional double room. Where the habits 
of two students come into conflict, the second 
smaller space can relieve the situation. For ea- 
ample. the second room can provide for a late- 
hour study station. This type of arrangement 
will not necessarily suffice to provide the ap¬ 
propriate separation between social and sleep¬ 
ing habits, but it may do so if the smaller space 
has sufficient room for an extra chair. 

If two students must share space, the split 
double represents an optimum arrangement, 
because easy choice exists for privacy or socia¬ 
bility. 

Here again, the space with the two beds 
should have the atmosphere of a sitting room 
BO tliat one is not consciously in a bedroom. 

3. Double rooms. The double room is the 
present standard in student housing, largely be¬ 
cause of the tradition and economies it presum¬ 
ably brings to initial construction costs. This 
economy is deceptive, however. Since those 
rooms irritate their inhabitants because of lack 
of privacy and quiet and because of insufficient 
study and storage space, it becomes necessary 
to provide typing rooms, individual study car¬ 
rels, and large public lounges (furniture show¬ 
rooms). These factors should be considered 
when citing the economies of the standard 
double-room residence hall. 



At present, the area of a double room varies 
between 14B and 250 sq ft. Within these areas, 
possibilities for alternative furniture layouts 
and room shapes are particularly important. 
Some room configurations make possible the 
separation of the two students in their study 
activities: others situate the desks in parallel 
arrangements for study. The use of movable 
wardrobes to shield the beds from desks pro¬ 
vides the degree of separation between activi¬ 
ties within a room but reduces the apparent 
size of the room. Wardrobes which are grouped 
to provide dressing alcoves or to line corridors 
remove valuable space from the room itself. If 
double rooms are to be provided, there should 
be sufficient area to convert them into split- 
double, single, or other types of rooms in the 
future. More than enough conventional double 
facilities already exist on most campuses. 

4. Triple room. This form has been popu¬ 
lar with some students on a small number of 
campuses. Where this arrangement has been 
used with movable furniture, the extra area 
provided in the single space has made possible 
a large number of different space arrange¬ 
ments. The resulting individuality of the layout 
of the room would appear to be a major reason 
for the popularity of such spaces, since some 
students do seem to prefer a three-student to a 
two-student room. The triple room, however, 
tends to breed more serious interpersonal 
problems. 

5. Four-student room. Four students 
sharing one room have the same problems as 
the students sharing double- or triple-occu¬ 
pancy rooms. There is a slight advantage in that 
the space is usually large enough to be subdi- 
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vidsd by vwardrobes, lightweight partitions, and 
other elements. 

Although few students would choose to live 
in a single space with three other strangers, 
four friends might choose to be together and 
succeed at it if pro¥idod sufficient options for 
the disposition of the space and for the appro* 
priate screening of different activities. 

Large numbers of students may share a 
space, but more than four require that separate 
adjacent spaces be provided for conflicting 
activities. At this point, one must consider the 
suite plan. 

6. Suites. A suite is an arrangement in 
which four or more students share the total 
space in single and double rooms, with or with* 
out a bathroom, and at least one extra common 
space. In this way, the group of students 
working and living together have at least one 
space under their own control which may be 
used for any of the three major facets of room 
life: sleep, study, or social activities. The ma* 
jor value of the suite plan is the opportunity it 
affords for closer student association and the 
freedom it gives students using the various 
spaces as they wish.** The common space 
within a suite <1) reduces some of the pres* 
suros felt by two students trying to share a sin* 
gle room; (2j provides for social activities as 
does a residential living room, and (3) includes 
in social activities those students who might 
not have direct or easy association with other 
students. 

The sharing of a fair amount of space by a 
group of students makes possible a variety of 
usage patterns and provides considerable flexi¬ 
bility in room rearrangement so the space may 
be organized in the best possible way. 

Typical patterns are a common room also 
used as a study room; one room used only for 
sleeping, with separate rooms for study and 
social purposes: and four single rooms or two 
double rooms with a common living room. 

Suites composed of single rooms rather than 
double rooms increase the potential for pri¬ 
vacy. However, if one desires a separate room 
for each student, additional square footage 
above that normally required for four students 
will be necessary. This space can be regained 
through a reduction in the large lounge spaces 
on the ground floor. 

Another way to obtain sufficient area for a 
suite is to incorporate some corridor space in 
the common room. Corridors may not be neces¬ 
sary for a four-student suite; therefore, this ap¬ 
proach works best when perhaps eight or ten 
students share a suite. A major problem in op¬ 
timum use of the common room of a suite con¬ 
cerns doors that do not provide sufficient 
acoustical separation between the common 
room and the individual’s room. In such a case, 
spaces for study outside the suite become nec¬ 
essary. 

Bathroom facilities pose one of the major 
questions in the design of suites: should these 
facilities be available just for the suite or for a 
larger group of students? Although initially it is 
less expensive to build gang facilities for larger 
groups, longterm economy can be obtained by 
providing residential-scale bathrooms for 
suites wherein students, instc»ad of maids, 
clean the facility. The reduction in maintenance 
requirements will more than amortize the in¬ 
creased first coat of smaller bath facilities, 
while also considerably improving the human 
quality of the housing environment for the stu¬ 
dent. 

Suites must also be considered for the social 
impact resulting from them. Students devel¬ 
oping a strong social life around the activities 
of their suite may have less incentive to make 
friends outside their circle. Objections might be 






Fig. 7 



posed for this reason, especially in regard to 
freshman students who desire maximum op¬ 
portunities to meet follow students. 

Another problem in suites composed of four 
to seven students is the possibility that strong 
friendship patterns may have a detrimental in¬ 
fluence on a student's academic life. The peer 
group pressure to go out for coffee or a ham¬ 
burger is quite strong on one out of six. Ries- 
man notes this ‘'encapsulation.** One size of an 
encapsulated group has been equated with the 
six occupants of an automobile Therefore, the 
organization of space into suites must be such 
that the students in different suites may interre¬ 
late. If, for example, three suites of six students 
share a larger living room so that a group of 
eighteen have something in common, it is quite 
unlikely that a small group desiring a coffee 
break could interrupt the study pattern of the 
other eleven. More likely, they will find only 
one or two others willing to go along. 

The shared living room also provides a larger 
base for friends and tends to reduce stress. The 
value of grouping students into a suite where 
an ordered pattern of relationships may devel¬ 
op (first with a roommate or perhaps with two 
or four additional students and then with a 
larger number) provides some balance in the 
way outside attachments are formed. Such rela¬ 
tionships are not well studied at this time and 
the patterns of change in the future may be very 
considerable. Thereform an approach to the use 
of suites should leave open the maximum num- 
her of options for future living patterns. 

Within the suite it is importent to organize 
the common spaces so that privacy is main¬ 
tained between the sleeping rooms and the 
bathroom. Problems occur where the common 
room(s) in a suite may be open for coed activ¬ 
ities and it is necessary to pass through the 


common area when going between one's room 
and bathroom. 

With eight or more students in double rooms, 
more than one common space in a suite is re¬ 
quired. At least one separate study as well as a 
social room should be provided to accom¬ 
modate privacy for study and typing late at 
night and the noisy social sessions that inevi¬ 
tably occur within a suite. Obviously, single 
rooms designed so that privacy may be main¬ 
tained represent the most ideal solution. 

If the suite is entered through a common 
space, this space is useful only for purposes 
where quiet and privacy are not essential At¬ 
tempts to provide a combined living-study 
room in the suite are not successful because 
students soon revert to using their bedrooms 
for study. The suite telephone must not inter¬ 
fere with study activities. 

7. Apartments An apartment differs from 
the suite in providing a kitchen. It may consist 
of single or double rooms built around common 
spaces as in a suite, or it may have a number of 
students in a sleeping room with the other 
spaces in common for social, dining, and study 
purposes. 

A consensus of opinion among students indi¬ 
cates that three to five single students form an 
optimum group for apartment living. This num¬ 
ber tends to work well in arranging cooking 
chores for the week, with weekends left on an 
individual basis. With more than five students, 
assignment of cooking chores becomes diffi¬ 
cult. Indiana University and Michigan State 
University have extremely popular facilities ac¬ 
commodating four students. 

Some students believe they get better food at 
less cost if they do their own cooking and 
shopping. Therefore, the apartment requires 
adequate food supply capacity to handle a 
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walk’s supply of grocarias. Tha apartmant’s 
dining area must be of a size to permit the oc- 
cupants to have dinner guests. 

Exparianca indicatas that most studants 
living in apartments tire of tha responsibility of 
cooking and cleaning. It would seem appropri¬ 
ate to develop central food service to relieve 
apartment groups of the cooking chores while 
still retaining the benefits of apartment-type 
living. 

For example, Indiana University has two 
living groups of 60 students having common 
kitchen facilities with another residence hall 
which provides the food service of the small 
living unit. Trolleys containing food for 60 stu¬ 
dents are wheeled from the central kitchen to 
the serving kitchen within the living units. All 
services and cleanup are then handled by the 
living units at a very considerable savings in 
cost. These two facilities are the most popular 
ones on the entire campus. 

Much of the attraction of the apartment is its 
comparative freedom from behavioral control, 
particularly in regard to coeducational activ¬ 
ities. This does not mean complete relinquish¬ 
ment of responsibility on the part of the univer¬ 
sity but rather the more positive recognition of 
the student's adult qualities. 

Students living in apartments tend to develop 
a very close relationship with those sharing the 
space. It is a pattern perhaps more appropriate 
for upper division and graduate students than 
it is for lower division students. These students 
have developed a range of acquaintances on a 
campus and now are interested in cultivating 
specific friendships. Apartments, like suites, 
can be grouped to provide activities through 
combined use of spaces for recreation, study, 
and social affairs so that a wide range of friend¬ 
ship is possible. 

Since the key difference between the suite 
and the apartment is the kitchen, provision 
should be included in suites for a plug-in kitch¬ 
enette so that conversion from suite to apart¬ 
ment may be accomplished quickly. This will 
enhance flexibility of use during the summer 
sessions for conferences involving families or 
for foreign students. 

Space Allocation 

1. Dimmnsions of student rooms. Rooms of 
minimum size cause many complaints from stu¬ 
dents; this was reflected in both the URBS 
and another recent study. The situation has 
changed a great deal in the past 25 years. Stern 
Hall at Berkeley was built in 1940 and allowed 
480 gross sq ft per student with 250 sq ft in the 
student room. Present rooms of 85-95 sq ft per 
student create serious problems of constric¬ 
tion. 

Built-in furnishings compound this problem 
by preventing an expressive control by stu¬ 
dents of the layout of their rooms. Movable 
furniture, in most instances, would not alleviate 
the problem because the small room size dic¬ 
tates only one possible arrangement. The need 
for expression is so important to the student 
that he sometimes resorts to an irrational lay¬ 
out, such as placing the bed across the door 
opening, in an effort to control his environ¬ 
ment. 

The allocation of space will be the decision of 
the campus. Adequate space allocation within 
the student room must have first priority so 
that enough space is provided to allow both im¬ 
mediate individual expression by the student 
and future arrangement by the university. 

Several studies have recommended that a 
single student room of rectangular shape con¬ 
tain 100 to 11 5 sq ft. The rationale for this rec¬ 
ommendation is that a room must contain 
enough space to provide the student with (1) 



COMMOAy LiVtNG ROOM, TWO DOUBLE ROOMS. 



COMBiNED SOC/^ AND STUDY ROOMS, 
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Fig. 8 Suits orgstiuaiion 1. 

the furniture he needs, (2) space for the use and 
service of this furniture (make beds or open 
drawers), and (3) possibility of a variety of fur¬ 
niture layouts. 

Environment 

1. Thermml. Student rooms require an ap¬ 
propriate thermal environment for the func¬ 
tions carried on within them. The environment 
is affected by temperature, ventilation, humid- 


_ 

STUDY, SLEEPING, 


ity. radiation, and the quality of air produced by 
filtration. 

Tha thermal system in student housing al¬ 
lows for individual requirements and the wide 
range of conditions which personal preference 
may demand. In a mixed community of smokers 
and nonsmokers, it is important that the air be 
kept moving and clean, particularly in student 
rooms, interior spaces, lounges, and study ar¬ 
eas. Because of variations in student hygiene. 


TABLE 1 Recommended Space Standards per Student from a Group of Recent Studies 

ASF“ OGSF^" 


Universitv Single Double No dining With dining 


University of Californie^'. 100 100 239 265 

California State Colleges*^. 94-110.5 84-91 215.5 230.5 

Universitv of Guelph^*. 115 NR 230 

University of Pennsylvania^. 108 NR 271,5 290 

M I.T.*. 140 470 486 

Aggregate United States^ 

Men . 96 7 211 1 234 7 

Women . 103.5 237 4 261 4 


" Assignable square feet per student 
Outside gross square feet per student 

University of California. UC Standing Committee on Residence Halls. Meebng of August 29 and 30, 1666. Hilton Inn. 
San FianciKO International Airport. 

Development Guide for Campus Housing. California State Colleges. July 1966, Table 1, Summary of Protect Norms, p. 13. 
** Universitv of Guelph Student Housing Study, Evan H Walker. Student Housing Consultant. November 1965. pp. 56-66. 
/ University of Pennsylvania Study of Undergraduate Men's Housing System. Geddas. Brecher. Qualls and Cunningham, 
Architectural Consultants. ^ . . 

* Massachusetts Institute of Technology A Program for Undergraduate Men's Housing, MIT Planning Office. August 
1965 

h Eugene E. Higgins. M. Louise Steward, and Lmda Wright, Residence Hall Planning Aids, Report 0E-61004-9A. College 
and Universitv Physical Faalitv Series. Department of Health, Education and Welfare. U S. Office of Education. Washington. 
OC 
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Fig. 9 Suite otgaeization 2. 


separate ventilation of individual spaces is re* 
quired, especially in the more athletic men’s 
halls. The odors in many residence halls were 
found by visitors to be "overpowering.*^ 

Although conventional air conditioning is 
more economical within a sealed space, it is 
important that students be able to open their 
windows to enjoy the soft, fresh morning and 
evening air, and in the lower*height buildings to 
enjoy communication (but not access) through 
an open window. 

2. Lighting. The quality of lighting in stu> 
dent rooms is determined by the quantity and 
brightness of both the light sources and their 
general surroundings. High illumination levels 
are appropriate to study; lower levels to social 
functions. In the daytime, natural daylight may 
provide much of the necessary illumination if 
windows are well placed and the glare elimn 
nated. However, high illumination levels are 
necessary in areas where concentrated study is 
to be done, but the brightness contrast between 
the work and its surroundings must be at a 
minimum. 

Lighting sources in student rooms should be 
integrated with the movable furnishings. This 
lends to minimize maintenance and fis the 
light's proper level. Light for reading in bed. in¬ 


cluding a reading light for a bunk bed, is nec¬ 
essary. Because of the highly individualized 
nature of activities performed in student 
rooms, light from a number of well-placed but 
relocatable point sources is far more useful 
than light from one central source. 

3. Acoustics. Quiet is the most desired 
characteristic of any living arrangement in the 
opinion of students, so acoustical considera¬ 
tions are of great importance Fundamental to 
providing quiet environments are walls, floors, 
windows, and doors providing adequate reduc¬ 
tion of sound from adjacent activities. Doors do 
not facilitate noise reduction Since standard 
doors are poor in acoustic performance and 
high-performance doors are too espensive for 
student housing use, a solution isolating noise 
at low cost will have to be developed. The best 
inhibitor of noise is good planning of the rela¬ 
tionships between rooms. Wherever possible, 
social areas should be isolated from student 
rooms by at least two doors. 

4. Color, toxturo, mmtorimts Materials pres¬ 
ently used are hard, unyielding, and chosen for 
their durability and ease of maintenance. How¬ 
ever, those used invariably lead to a depress¬ 
ing. sterile, institutional appearance. 

The student's need for ezpression and the 


university's need for ease of maintenance need 
not conflict. Walls can be covered with safe, 
removable wall-covering panels that provide 
the student with unrestricted freedom of color 
and decoration. At the same time, these wall 
coverings can still protect the underlying mate¬ 
rials to the university’s satisfaction. It should 
be possible for the student to roll up his wall 
coverings at the conclusion of use and use 
them again elsewhere if desired. 

Such panels would ollow women students to 
compensate for the universal institutional as¬ 
pect of student housing by softening the en¬ 
vironment through the use of feminine colors, 
textures, and materials. 

It was observed that in rooms with hard 
walls, pinup materials are often fastened to the 
softer acoustical tile ceilings. Resawn wood 
wall panels, however, would permit unre¬ 
stricted tacking up of decorations. 

It was noted that carpeted residence halls are 
far more quiet and that the behavior of the stu¬ 
dent was more adult. Since many study and 
social activities are performed on the floor, the 
comfort and quiet provided by carpeting are 
quite desirable. 

5. Apptimneos. A revolution in the design, 
production, and marketing of economical per¬ 
sonal appliances has been occurring in recent 
years. As a result, the number of electrical ap¬ 
pliances brought by the student to college in¬ 
variably exceeds the number anticipated by the 
designers of present-day residence halls. Con¬ 
sequently, this has precipitated problems of 
general safety, fire hazards, intolerable odor, 
noise levels, and frequent interruption of elec¬ 
trical services. 

Another significant new trend is in the per¬ 
sonalization of entertainment and cultural me¬ 
dia; tape recorders, radios, phonographs, and 
miniature TV sets are within the economic 
reach of most students. The transistor radio 
permits the student to listen to the world be¬ 
yond the campus even as he walks from one 
class to another. Similarly, the personal, tran¬ 
sistorized TV is making the TV room out of 
date, just when most residence halls are specif¬ 
ically providing such space. 

Hot plates, coffee pots, and popcorn poppers 
are sources of potential fire hazards and odors. 
At the minimal level of food service, there is 
need for facilities enabling students to make 
their own coffee. This requires but an appro¬ 
priate surface and an outlet, with the student 
providing the appliance. At the next level is a 
desire for cold drink storage facilities. Students 
will sometimes buy old refrigerators—often 
hazardous and awkward in size and arrange¬ 
ment. The idea of partitioned refrigerators, as 
in English residence halls where students may 
keep track of their own belongings, would 
seem to bo a good solution. The minimal 
cooking done on a hot plate introduces the 
need for clean-up facilities. The sink becomes 
necessary; the problem becomes one of the 
minimal kitchen facility—a project expensive 
enough to require careful consideration of how 
many students it is going to serve. Where such 
kitchens are provided in addition to full food 
service facilities, they must inevitably be few 
and far between. Women are far more inter¬ 
ested than men in such a facility. 

Television, radios, tape recorders, stereos, 
movie projectors, and phonographs create dis¬ 
turbing noises for others. These require, in 
most buildings, extensive and expensive noise 
abatement policing. The better solution to the 
problem of appliance noise, previously men¬ 
tioned, is good planning for adequate isolation 
between rooms. 

Most of all, new buildings must recognize 
the evolution of electrical use by providing ini- 
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lial high capacity with proviaion for easily 
adding to that capacity with minimum disrupt 
tion. 

FacilitiM 

1. Bathing. The gang bath is one of the 
most persistent features of residence halls. It 
has been defended on the basis of economy and 
its contribution to socialization. 

Certainly, the initial construction cost of one 
central gang bath is less than that of smaller 
installations in several locations. It is also evi> 
dent that when a bathroom serves more than a 
few students, maintenance becomes nobody's 
business but the university's: the student does 
not realize that he is paying extra for the uni¬ 
versity's maintenance of the gang bathroom. 
The initial extra expense for smaller baths will 
actually result in long-term cost savings if the 
students themselves maintain the smaller bath¬ 
room, because it eliminates the need for maid 
service throughout the life of the buildiitg. 

Another economic factor against the gang 
bath is its inflexibility. Residence halls with 
gang baths are far less appropriate for partici¬ 
pants in conventions, reunions, and institutes 
where families or both sexes are involved than 
are areas with smaller baths serving a few per¬ 
sons. 

2. Dining. There is universal agreement 
that the single, large rooms for hundreds of 
students is not the satisfactory solution to the 


problem of student dining facilities Although 
the large kitchen with its extensive equipment, 
service line arrangements, and building area is 
the most economical and efficient method of 
food preparation, the one large dining room for 
all students negates a congenial atmosphere 
for social interaction during mealtime. 

Dining facilities that combine the best ad¬ 
vantage of the large kitchen — efficiency, econo¬ 
my, and flexibility —while at the same time pro¬ 
viding a pleasant and social dining environment 
can be built. Proper planning permits large cen¬ 
tral areas to be divided by movable walls into 
smaller or intimate dining rooms. The walls can 
be moved when a large scale is needed for 
sociol events such as dances, etc. 

Food preparation in student rooms presents 
a safety and sanitary problem, but the need for 
between-meai snacks con be solved indepen¬ 
dently of the central dining room. Students can 
be accommodated by automatic vending ma¬ 
chines located at strategic points in the resi¬ 
dence hall or by provision of facilities in which 
they can prepare snacks themselves Student 
food preparation problems cannot be solved by 
unenforceable prohibitions but only by coiv 
struction of appropriate areas with automatic 
cooking devices and controlled food storage 
facilities. 

3. Racreation and sociat activity Assimilo- 
tion into the student society is the foremost 
concern of most new students Recreational 
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spaces and facilities are important in providing 
environmental support to the personal interac¬ 
tion of students, both new and old, since aca¬ 
demic assimilation and involvement are not re¬ 
stricted to the classroom or student room. 
However, care must be taken in the areas pro¬ 
grammed for recreation so that they truly ac¬ 
commodate the intended activities. Otherwise, 
the spaces will fail to accomplish the intended 
purposes. Evaluation of the success of social 
spaces in meeting their intended needs indi¬ 
cates that a variety of smaller spaces are likely 
to be the most popular and useful. 

Student complaints are uriiversal concerning 
the typical residence hall's main lounge. It has 
been relatively unpopular with students be¬ 
cause of its large size and lack of individualized 
space. The tendency is for this space to become 
monopolized by one small group, or even one 
couple, making other individuals or groups 
hesitant to intrude. A recent study shows that 
32 percent of student residents use the lounges 
less than once a week and that 36 percent of 
them use the lounge only one to three times a 
week. The lounge fails because it cannot simul¬ 
taneously accommodate incompatible activi¬ 
ties. The piano. TV set. and sofa are not appro¬ 
priate companions. The main lounge, furnished 
with expensive, hotel-like furnishings, is usu¬ 
ally designed, and is mainly suited, tor large, 
quiet groups. It is seldom used by the students 
for entertaining friends. 

The suite living room can accommodate both 
quiet and active uses, although conflict occurs 
when the space attempts to serve socializing 
and study. 

Small "date** rooms, as observed on some 
campuses, are popular when not overly super¬ 
vised. However, date rooms seem to be an arti¬ 
ficial solution to a problem better solved by a 
wider range of social rooms. 

Television rooms are losing their effective¬ 
ness as social centers because the diminishing 
cost of television sets makes it possible for 
students to have individual sets in floor 
lounges or in their rooms. 

Spaces allowing vigorous activity are impor¬ 
tant to all students, especially men. At present, 
such activities (if provided for) are usually lo¬ 
cated in drab, ill-equipped basements. In those 
residence halls where suitable spaces are ac¬ 
cessible to food sources and open occasionally 
to both sexes, they are very popular and used 
continuously. 

The comparison of expenses for furnishings 
between main lounges and recreation spaces 
shows the latter to be less expensive. Since 
main lounges are infrequently used, money 
spent on them is largely wasted. To provide 
more useful variety than is now available, the 
question of area allocation to main lounge — 
recreational spaces should be carefully con¬ 
sidered. 

One way to provide close at hand recrea¬ 
tional space is to equip the rooftops of resi¬ 
dence halls for recreational activities. Problems 
arise in regard to construction, cost, control¬ 
ling vents, and flues; nevertheless, rooftops are 
a desirable location for many activities. 

Another important form of recreation, but 
seldom provided for, is student hobbies. The 
mess and equipment involved in many hobbies 
suggest that perhaps older utility buildings on 
campus could provide spaces for these activi¬ 
ties. It is more difficult to foresee the needs of 
hobbyists and expensive to introduce into resi¬ 
dence halls the sufficient acoustically isolated 
spaces for them. 

4. Cultural. Residence halls can participate 
In the overall academic environment of the uni¬ 
versity with the inclusion of facilities for li¬ 
brary. music, and discussion. It is part of the 
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Job of housing to smooth the transition from 
graen freshmen to sophisticated seniors. At 
Harvard University, house libraries relieve 
some pressure on central facilities, creating a 
sense of academic community as well as 
making books more readily available. Inespen- 
sive paperback libraries are quite adequate for 
providing both stimulating and enjoyable 
reading materials within a residential atmos* 
phere. Eventually these libraries will include 
random*access listening stations; it is there¬ 
fore advisable to initially provide adequate dis¬ 
tribution access into the structure. 

Music rooms can also serve as tape and rec¬ 
ord libraries, although the centrally located 
equipment will be used less frequently as more 
students can afford their own equipment. All 
music involves a noise factor which must be 
considered. 

Formal academic classes in residence hails 
present difficulties in mechanical services and 
density beyond the capability of most residence 
hall structures, but informal classes and semi¬ 
nars can be successfully held in the social 
spaces in the hail. 

5. Serwce and stormgm. The university 
must provide facilities for (1) maintenance of 
buildings, (2) the mechanical and electrical 
equipment, and (3) overflow storage from stu¬ 
dent rooms. 

Increasing affluence of students and the 
growth of disposable articles have increased 
space requirements for efficient trash collec¬ 
tion and removal. Trash chutes, central collec¬ 
tion facilities, and dumping trucks are required 
to handle present volumes of trash. Too often 
this involves the ugly enposure of the trash 
while awaiting collection, as well as the con¬ 
siderable fire hacard. 

Efficient maintenance of electrical and 
mechanical systems requires easy access with¬ 
out the invasion of student privacy. Equip¬ 
ment should be so located. 

Out-of-season and seldom-used student 
property is usually stored in inexpensive areas 
of a building, but these are often the least ac¬ 
cessible. This situation could be relieved by 
more adequate storage provisions in the stu¬ 
dent room. Student and service storage should 
be in separate areas and away from heavy traf¬ 
fic areas such as laundry and recreation rooms. 
Bike shelters, surfboards, skis, and scuba gear 
present spatial storage problems that require 
careful consideration. All student storage areas 
must be lockable. 

6. Circutmtion mnd intmrrmimtion of spaces 
The residence hall is a social organism. The re¬ 
lationship of student rooms one to another and 
to the public and service rooms make up a total 
environment most conveniently studied as a 
hierarchy of spaces. The hierarchy is deter¬ 
mined by the student activities and the physical 
characteristics of the building. Following is a 
hierarchy of typical unit sixes in university 
housing: 

Student unit Students 


Room. 

Suite. 

Oroup. 

House or floor. 

Hall, building or 

college. 

Complex of halls . . . 
Campus. 


1-2 

4-12 

16-24 

48-72 

120-800 

1,200-4,800 

12,000-27.500 


Unit size is defined by building spaces, activ¬ 
ities related to space, and by agents of regu¬ 
lation and control. For example, a number of 
rooms served by a bathroom constitutes a 
suite, group, or floor. A number of rooms under 
the direction of a resident assistant will estab¬ 


lish a unit. All the rooms on one floor having 
common access and services may also be con¬ 
sidered as a unit. 

The predominant traditional pattern is the 
familiar double-loaded corridor arrangement 
wherein the unit is one floor of a residence hall. 
This plan offers easy control opportunities. 
With a group of 48 to 72 students, it facilitates 
the organization of intramural and academic 
activities. Another source of group size deriva¬ 
tion is the optimum number sharing bathroom 
facilities. 

Efficient space utilization requires that the 
circulation area comprise the smallest possi¬ 
ble percentage of the total area. Studies of ex¬ 
isting student housing show the efficiency per¬ 
centage varying from 7 percent to 25 percent. 
Although it is advantageous to reduce circula¬ 
tion areas, building safely codes prescribe min¬ 
imum areas and arrangements. Corridors 
which are mean, cramped, and possibly dan¬ 
gerous in an emergency are not acceptable 


Economy is the obvious feature of double- 
loaded corridors because core plans require 
more circulation area. When each student has 
a single room, economy of circulation space is 
difficult since each room must hove a window 
on the periphery of the building. This arrange¬ 
ment. in its simplest configuration, requires ex¬ 
tremely long frontages. Irregular building con¬ 
figurations to reduce corridor space must be 
considered in a cost context also. 

Elevators for freight and disabled students 
are useful in all buildings. In high-rise build¬ 
ings. passenger elevators are essential, al¬ 
though they tend to make insular entities of 
each floor. This problem can be reduced by 
skip-stop elevators stopping at unit lounges 
linking two floors. The initial expense of good 
elevators is not offset by cheap ones requiring 
much maintenance. Competent servicing can 
be provided by including maintenance con¬ 
tracts in purchase agreements The better ser¬ 
vice an elevator gives, the less likely it is to be 


(3 STUOY 3£OROOM 


NO. 0^ 



3ATHROOM 



S4 


LOUNGE 




Z5e 


LOUNGE 

LIBRARY 

LAUNDRY 

HEAD RESIDENT 

3 KJTCHENETTES 

DATE ROOMS 

2 RESIDENT ADVISORS 


5/Z 


DINING 
RECREATION 
MUSIC PRACTICE 

mail 

seminar 

RECORD ROOMS 

library 

VENDING 


HIERARCHY DIAGRAM. 

DOUBLE LOADED CORRIDOR, HIGH RISE BUILDING. 

Fig. 11 
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abuBCKi. Elevator switchee, as common targets 
of student pranks, must be tamper-proof. Esca¬ 
lators are too expensive and have far too great 
a passenger capacity to be viable alternatives 
in residence halls. 

The location and intensity of such fixed facil¬ 
ities as baths, stairs, and elevators are the main 
inhibitors of future rearrangement. The URBS 
approach permits choice based on require¬ 
ments rather than custom and makes possible 




alteration to new unit sixes to satisfy rapid so¬ 
cial change. Hence the initial placement of the 
fixed facilities is a critical decision. 

A major determinant of environment is the 
access to movement from space to space. 
Those spaces grouped about a room or wide 
corridor make up a more residential environ¬ 
ment through the use of attractive carpets, col¬ 
ors. and materials- Corridors can be more fully 
utilized; for example, conversation spaces that 



25% 


do not impede circulation can be provided by 
window seats and railed landings. Although 
stairs must conform to fire regulations, their 
configurations can be a pleasant contribution 
to the environment. 

Structural Spans 

The 40-ft span with a 20-ft bay length derived 
from study of many existing dormitory plans as 
well as proposed ideal environment spaces. On 
the national scale, older dormitory types were 
studied along with the newer ones being built. 
Whereas 10 years ago most structures were 
a simple, rectangular shell, a present-day trend 
seems to involve more complex configurations 
relating to more complex hierarchies in the 
social structure. 

As a frame of reference, residence halls were 
classified in five basic plan types: 

1. The Double-loaded Corridor >-o series of 
perimeter rooms on both sides of a five-foot 

corridor, usually with gang baths and 
stairs at either end 

2. The Gallery Plan—a variation of the Dou¬ 
ble-loaded Corridor with rooms on one side 
only of an open or closed corridor 

3. The Extended Core Plan —a series of 
perimeter rooms around four sides of a struc¬ 
ture. In the center is a core of service rooms in¬ 
cluding gang toilets, janitor's closets, eleva¬ 
tors. etc. A corridor usually surrounds the core 
on four sides 

4. Vertical House — a series of 4, 6, 8 rooms, 
suites, etc. A stair serving one or two such con- 
figurattons of rooms or suites is provided, cre¬ 
ating the feeling of an individual house 

5. Point Tower Plan —usually but not always 
high-rise with vertical circulation such as 
stairs and elevators in a center core along with 
gang baths and sirrvice rooms. The rooms, 
suites, and arrangements are on the perimeter. 
Shared baths are often used with suites of 4, 6, 
8 persons 

Once these five types were defined, all plans 
were classified accordingly, and a study of 
their structural requirements was begun. These 
plans were studied not as actually constructed 
but rather as they would need to be framed to 
permit maximum adaptability. 

Based on these studies, frequency of occur¬ 
rence charts showed that very few long spans 
over 35 ft were used and that a corresponding 
maximum short span of 20 ft was adequate. 
Coupling this study with spatial needs and as¬ 
suming a fixed toilet space, it was concluded 
that a maximum 35- by 20-fl bay would be re¬ 
quired. Provision by a given system of bays 
larger than 35 by 20 ft will, of course, be accep¬ 
table provided the required spans are taken 
care of. 

A variety of bay sixes will be needed in addi¬ 
tion to accommodate balconies, overhangs, 
stairways, and elevators. The precise condi¬ 
tions for these accommodations will be defined 
in the performance specifications for structure 


/4% 


RATIOS OF CIRCULATION TO GROSS AREA 


Fit. 13 
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RESIDENCE HALLS 

Sl**ping and Shidy Ovortart (Rg. 1) 

Spac* There must be a minimum clear floor 
space in such areas of 6* [183 cm] by 6' [183 
cm] enabling a 360*^ turn by a wheelchair. 

Working Areo Space clearance under counter, 
table, and desk tops to be used by a wheelchair 
student shall be a minimum of 2716 |69.8 cm] 

in height and 32'* [81.3 cm] in width. 

Beds Beds shall have minimum dimensions of 
3' [92 cm] by 6* [183 cm] and between 19" [48.3 
cm] and 22" [55.9 cm] in mattress height from 
8oor level. 

Mirrors Mirrors should be adjustably hung (a 
minimum of 2''0" [61.0 cm] in length) so that 
the bottom is 30" [76.2 cm] above floor level. 
Where this lower height is not feasible, mirrors 
of greater height shall be tilted from the top to 
a degree to sufficiently accommodate individuals 
described in rational. 

Electricol Outlets Electrical outlets shall be 
mounted no lower thon 20" [50.8 cm] above floor 
level. 

Handles and Switches Protruding desk and 
dresser drawer handles shall be installed. 
Switches for electrical fixtures and equipment 
shall be of a toggle or push-button type or 
equipped with pull-chains of a minimum length 
of 15" (38 cm]. 

Qosets Where one closet is provided for each 
occupant, the clothes bar should provide two 
different heights. Three-quarters of the total 
length should be at 52" [132 cm] and the 
remaining quarter at 62" [157.5 cm). To ochieve 
this, the lower bar, three-quarters af the total 
length, can be suspended fram the higher bar. 
Wall hooks shall be installed within a height range 
of 40" [101.6 cm] to 56" [142.2 cm). Shelves 
of various height intervals shall be installed on 
the side-closed wall. The top shelf shall nat exceed 
45" [114.3 cm] in height. Shelves above the 
clothes bars shall be provided for long-term 
storage. (See Fig. 2.) 

Windows, Hooting, ond Air Conditioning 
Windows shall clase and open easily, using hard¬ 
ware latches, cranks, or slides which are within 
the accessibility range limits of 20" [50.8 cm] 
to 48" [121.9 cm] above floor level. Heating and 
air-conditioning controls and thermostats shall be 
mounted within the same height range. 

Power Curtoin Trovorso Rods Power traverse 
rods should be installed in rooms occupied by 
the physically handicapped. All controls should 
be placed within an accessibility height range 
of 20" [50.8 cm] to 48" [121.9 cm). 

PERFORMING ARTS 

Aisles Where possible all new theater 
construction shall have ramped aisles (no greater 


Architectural Accessibility for the Disabled of CoUege 
Campuses, Stephen R. CoHer and Alfred H, Oegroff, 
Stole University Construction Fund, Aibony, N.Y., 1976. 


than 1 in 12) with no steps (sight lines should 
be considered). If this is rust possible, accessible 
and level cross aisles between seating sections 
shall be provided with minimum width of 7'-6" 
[228.6 cm]. (See Fig. 3.) 

The placement of seating areas for the 
physically handicapped should not block egress 
routes used in the case of emergency. 

Seoting Seating space shall be set aside for 
those in wheelchairs who must remain in their 
wheelchairs and cannot transfer to the regular 
seating. The number of level floor spoces of at 
least 36" [92 cm] in width and 4'-4" [132 cm] 
in length to be provided shall be as follows: 


Capocity of 

Minimum number of 

assembly space 

seating spaces 

0-75 

2 

75-300 

3 

over 300 

3 i 1 for eoch 


odd’ti. too 



MIRROR 



BED WORK AREA 


Fig. I 


LECTURE HALLS 

Lecture Seeling Lecture halls providing fixed 
seating and desk facilities shall provide spaces 
of level floor area of at least 36" [92 cm] in 


4'-4" [132 cm] 




Fig. 3 




[132 cm] 






Fig. 4 
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36" [92 cm] 



Fie- t 


6'-0" (183 cm) 



"A” 


6'>0" (183 cm] 
h--1 






width and 4'-4’' [132 cm] in length. Desk space 
provided in this area shall have a knee clearance 
of at least 32'' [81.3 cm] in width and a height 
of 2716" [69.8 cmj. (See Fig. 4.) The number 
of desk spaces and accompanying level floor 
areas shall be provided as follows: 


Lecture hall copocity 

Minimum number of 
spaces provided 

0-50 

2 

50-100 

a 

101-200 

4 

over 200 

4 f 1 for eoch 


oddtl 100 


CAFETfRIAS 

Food Lines Food lines of cafeterias shall employ 
troy slides no higher than 34" [86.4 cmj in height 
and, where a security wall or railing runs the 
length of the line, the area shall be at least 36" 


[92 cmj in width for passage os measured from 
the outer edge of the troy slide. (See Fig. 5.) 

Self-Service Areas Salad bars, condiment areas, 
beverage dispensers, utensil rocks, and other 
areas where self-service is required shall provide 
access within the unilateral vertical reoch range 
of 20" [50.8 cmj to 48" [121.9 cmj. 

Dining Area Tables shall be provided within the 
dining areo which provide a knee clearance of 
at least 2716 " [69.8 cmj in height and 32" [81.3 
cmj in width. 

Pedestal tables are not recommended because 
the center post hinders wheelchair footrests. 

Aisle widths shall be ot least 6'*0" [183 cmj 
as measured from table edge to table edge (Fig. 
6, plan **A"|, or 3'-0" [92 cmj from table corner 
to table corner (Fig. 6, plan in those areas 

used by persons in wheelchairs. 

The width of main aisles, in areas of normal 
traffic pedestrian Bow, shall be at least 6*-0" 
[183 cmj to allow two wheelchoirs to pass each 
other (Figs. 7 and 8). 



STANDARD WfHEELCHAIR 

ELECTRIC WHEELCHAIR 

MANUAL WHEELCHAIR 
WITH RIM PROJECTIONS 



Fig. 7 


Fig. B 
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tAMPS 

iMMi A romp shall be at leost 4’ [122 cm] In 

Leafili The inclined section of o romp shall not 
e e c e ed 30’ [9.14 m] in length. At both ends of 
eoch 30' [9.14 m] (or smaller) section and at each 
H^nmg point shall be a level area of at least 
6' [183 cm) in length and the width of the ramp. 

CreAtwts In modifying existing spaces: If an 
area to be ramped has a vertical drop of 3** 
[7.6 cm] or less and is situated either in an open 
oreo or ot o door with no dosing-device pressure, 
6»en a grodient of not greater than 1 *4 (25%) 
slial be used. 

le Modifying Existing Spaces If an area to 
be romped has a vertical drop of 2" [5.1 cm] 
or less and is situated at a door with a closing- 
de^rice pressure, then a gradient of not greater 
Ikon 1 -6 (16.66%) shall be used. 

In A/ew Construction Any vertical drop over 
H * (1.27 cm] shall be ramped using a gradient 
not greater than 1^2 (8.33%) and preferably 
IM6 (6.25%) where feasible. (See Fig. 9.) 


sarr nami 
GACATCPTHAM l/T 

utob] vcrt. drop 

r (2A4 cm): ^ 

’17“ (30.6 cm)' 

OPOl AREA/ 
LESTHADir’rT.eem] 
VCRT DROP 

U« TNAM ^ t- 1,1 

r (TAcm) 

la'OOAcmlMAX 

mAureo on one side oni v/ 

AT DOOR WITH CLOSER/ 
LEM THAM r (E.1 cm] 
VfRT DROP 

LUi THAX . »• Mai, 

r (At esi), 

12 ' iMAcptl MlAX 


183 183 

cm cm 

1 ' 1 — 

II M 

6* max. 30* 

6’ mex- 30* 6’ 
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By KEYES D. METCALF 


LIBRARIES. ACADEMIC AND RESEARCH 
Formulas and Tables 

The ftgurea given here are at best only approxi- 
mations and may be altercnJ by local conditions: 
they are not arrived at by exact scientific calcu¬ 
lation. 

Six groups are dealt with: those relating to: 

I. Column spacing 

II. Ceiling heights and floor sire areas 

III. Reader accommodations 

IV. Book storage (excluding problems that 
are affected by column spacing) 

V. Card catalogs 

VI. Government standards 


Planning Acaderntc and Research Library 
Buildings, McGraw-Hill Book Company, Now 
York. 1965 


I. Column Spacing 

A. Stock Areas No one sixe is perfect for column 
sixes or column spacing. 

Other things being equal, the larger the bay 
sixe, the better. 

Column spacing •that is, the distance be¬ 
tween column centers —is generally more Im¬ 
portant in concentrated stack areas than in 
combined stack and reading areas because in 
the latter suitable adfustments are easier to 
make. 

Clear space between columns —this is not 
the space between column centers —in a col¬ 
umn range should preferably be a multiple of 
3 ft (plus an additional 4 in. to provide for ir¬ 
regularities in the column sixes and for the end 
uprights in the range). 

Range spacing and range lengths have a 
greater effect on book capacity than the dis¬ 
tance between columns in a column range. The 
reduction of space between range centers by 1 
in. increases book capacity by approximately 2 
percent. The reduction of space used for cross 


aisles at right angles to the ranges is also of 
importance. (See Fig. 10.) 

If practicable, columns should be no greater 
than 14 in. in the direction of a range, and the 
dimension in the other direction should be kept 
down to 18 in. If over 14 in. in the direction of 
the range is necessary, the column might al¬ 
most as well be 32 in. in that direction. It could 
then occupy the space of a full stack section 
and perhaps encloses heating duct. If a column 
is wider than the range, it will jut into the stack 
aisle. Irregular length stack sections are incon¬ 
venient, and can often be replaced to advantage 
by a lectern or consultation table. 

Tables 1 and 2 deal with standard layouts in 
commonly used module sixes. 

The following comments may be useful in 
connection with Tables 1 and 2. 

1. Spacing 3 ft 9 in. or lass should be used 
for closed-access storage only, with ranges not 
more than 30 ft long and not more than 18 In. 
deep. 

2. Spacing 3 ft 9 in. to 4 ft 1 in. can be used 
to advantage for large, tittle used, limited-ac- 


TABLE 1 Square Modulei with the Column Spocing o Multiple of 3 ft 
(Plus 1 VS ft for the Column Itseff)* 



Sections 

between 

columns. 

Ranges to 

Range spacing 

Bay size 

standard 3 ft 

a bay 

on centers 

19 ft 6 in. by 19 ft 6 in. 

6 

5 

3 ft 10% in. 

6 

4 

4 ft 10*/, in. 


6 

3 

6 ft 6 in. 

22 ft 6 in. by 22 ft 6 in. 

7 

6 

3 ft 9 in. 

7 

5 

4 ft 6 in. 


7 

4 

6 ft 7% in. 

25 ft 6 in. by 25 ft 6 in. 

8 

7 

3 ft 7% in. 

8 

6 

4 ft 3 in, 


8 

5 

5 ft 1 /. in. 


6 

4 

6 ft 4*/^ in. 

28 ft 6 in. by 28 ft 6 in. 

9 

8 

3 ft 6% in. 

9 

7 

4 ft 0% in. 


9 

6 

4 ft 9 in. 


9 

5 

5 ft 8% in 


'Columns should not be wider than the depth ol renge. 14 by 14 in. up to 14 by 18 in. is suggested. 


TABLE 2 Square Modules with Column Spocing Multiple of 3 ft* 


Bay size 

Sections 
between 
columns 
standard 3 ft 

Ranges to 
a bay 

Range spacing 
on centers 

18 ft by 18 ft 

5 

5 

3 ft 7% in. 


5 

4 

4 ft 6 in. 


5 

3 

Bft 

21 ft by 21 ft 

6 

6 

3 ft 6 in. 


6 

5 

4 ft 2% in. 


6 

4 

5 ft 3 in. 

24 ft by 24 ft 

7 

7 

3 ft by, in. 


7 

6 

4 ft 


7 

5 

4 ft 9% in. 


7 

4 

6 ft 

27 ft by 27 ft 

8 

8 

3 ft 4)V in. 


8 

7 

3 ft 10% in. 


8 

6 

4 ft 6 in. 


8 

5 

5 ft 4% in 


8 

4 

6 ft 9 in. 

* Columns should not be wider than the depth of the range. 18 by 32 in. 

IS suggested 
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c«S8 stacka with rangaa up to 30 ft long- 
Cloaed-accaaa rangaa up to 60 ft long hava 
baan uaad auccaaafully with rangaa 18 in. or 
laaa daap, 4 ft or 4 ft 1 in. on oantara. 

3. Spacing 4 ft 2 in. to 4 ft 6 in. can ba uaad 
for opan-accaaa atack. prafarably hald to 18 in. 
in dapth with tha ranga iangth baaad on tha 
amount of uaa. 

4. Spacing 4 ft 6 in. to S ft ia ganaroua avan 
for haavily uaad opan’accaaa undargraduala 
atack if rangaa ara 15 ft long and 4 ft 6 in. on 
cantara. and in aoma circumatancaa up to 30 
ft if 5 ft on cantara. 

5. Spacing 5 ft to 5 ft 10 in. ia unnacaaaariiy 
ganaroua for any ragular atack ahalving and ia 
oftan adaquata for pariodical diaplay caaaa and 
for haavily uaad rafaranca coilactiona. 

6. Spacing 6 ft or graatar la adaquata for 
newapapar ahalving and ganaroua for pariodi- 
oal diaplay caaaa. 

Squara baya ara mora flaaibla than thoaa that 
form a long raclangla and ara ganarally aoma* 
what chaapar if tha calling haighi ia limited But 
if tha lattar ara uaad, tha number of auitabla 
aiiaa can ba greatly incraaaad. Table 3 ahowa 
poaaibilitiea with 22 ft 6 in. in one direction and 
different apacing in ^a other one. 

Similar tablaa can ba prepared for long rac* 


TABLf 3 Long Ractongulor Modulet. 32 ft 
6 In. in One Direction* 


Bay Size 

Ranges to 
a bay 

Range spacing 
on centals 

22 ft 6 in. by 18 fl 

4 

4 ft 6 in 

22 ft 6 m. by 20 ft 

5 

4 ft 

22 ft 6 in. by 20 ft 10 in 

5 

4 ft 2 in 

22 fl 6 in. by 21 ft 6 in 

5 

4 ft 4 in. 

22 ft 6 in by 24 ft 

6 

4 ft 

22 ft 6 in by 25 ft 

6 

4 ft 2 Hi 

22 ft 6 in by 26 ft 

6 

4ft4in 

22 ft 6 in. by 27 ft 

6 

4 ft 6 in. 


*A bay ai this size will gna savan tactions 3 ft long 
between M-ia. columns in tha direction of tha column 
range The column sues suggested in Table 2 ate suitable 
hare. 


langular baya 18 ft. 10'/I ft. 21 H. 24 ft. 25% ft. 
27 ft, and 28% ft in one direction. 

If aection iangtha ara changed from 3 ft to 
aoma other aita, auch aa 3 ft 1 In., 3 ft 2 in., 3 ft 
3 in., 3 ft 4 in., 3 ft 5 in., or 3 ft 8 in., or in ooun* 
triaa uaing tha metric ayatam to 90, 95, 100, or 
106 cm. tables comparable to Tablet 1. 2 and 
3 above should be prepared with those lengths 
at a bate 

B. Seating Accommodations 

Column apacing ia of last importance in con* 
naction with sealing accommodations than 
with shelving. Tablet 4 and 6 show the maxi¬ 
mum number of carrels available on one side of 
atandard-aixa baya and tha number of studies 
available in auch bays- 

II. Ceiling Heights and Floor Areas 

Minimum and maximum ceiling heights and 
floor areas involve basic functional and aaa* 
thetic problems. Suggasliont from tha func* 
tional point of view are proposed aa an aid in 
reaching decisions 

A. Ceilifie Haights 

Table 6 suggests functional minimums and maxi- 
mums. 

B. Floor Areas Both the number of floors in a 
library and tha area of each floor may be im¬ 
portant functionally and aesthetically. Oaci- 
siona in regard to them may properly be in¬ 
fluenced by tha site surroundings, the slope of 
tha ground, and the value of the property. 

Table 7 makes suggestions, which at best 
are only approximations, aa to tha percentage 
of tha gross square footage of a library build¬ 
ing which functionally should be on tha en¬ 
trance or cantral-sarvicas level in a typical aca¬ 
demic library. 

III. Accommodations for Readers 

Seating accommodations for readers and the 
service to readers are the largest space con¬ 
sumers in moat libraries. Tha required areas 
depend on: 

A. The number of accommodations provided 
B Tha types of accommodations and the 
percentage of each 


TABLE 4 Carrels* 


Bay size 

Opent 

Double- or 
tnple- 
staggered^ 

Smell 

closed^ 

Large 
closed 11 

IB ft 

4 

4 

4 

3 

19% ft 

4 

4 

4 

3 

21 H 

5 

4 

4 

4 

22% ft 

6 

5 

5 

4 

24 ft 

6 

5 

5 

4 

25% ft 

6 

5 

5 

5 

27 ft 

6 

6 

6 

5 


* A carrel, ai used hare, it an area in which a reader is cut off from any neighbor who is closer than 3 ft on either side or 
front and back and one side. The minimum desirable mdth of an adequate carrel working surface is 2 ft 9 m , which it as use- 
lul as 3 ft for each person at a table with two or more persons sitting side by side Minimum depth suggested is 20 m. 

t Oistence apart on centers should be not less than 4 ft 3 in . unless the front table leg ts set beck 4 to 6 in and armless 
chairs ara used, in which case the distance on canters can ba reduced to 4 ft Any distance over 4 ft 6 in it unnactssatily 
generous. A clear space of 27 Hi. or more between working surface and partition at tha rear it recommended A shelf above the 
table interferes with overhead lighting and makes a deeper table desirable 
4: Distance between canters should seldom be less then 4 ft 6 m., 5 ft is preleried. anything greater is unnacassarily gen 
arous With triple-staggered carrels, the back of the center one should be held down to no more than 10 in. above tha tabletop 
§ The distance between centers should be not less than 4 ft 6 in ; and 5 ft is preferred Watch out for ventilation A window 
is psychologically desirable Closed carrels ere not recommended for undergraduates or any student not actually engaged in 
writing a dissertation. Glass in tha door or grills should be provided lor supervision 
f A room less than 6 ft long at right angles to tha desk will permit shelves above the desk or • bookcase behind the occupant 
but preferably not both One lass than 6 ft parallel to tha desk will not permit a 4-ft long desk, and a second chair, and may 
make it nacassiry to open tha door outward 


TABLE 5 Foculty Sfudlat ond Small 
Multipurposa Rooms 


Bay size 

Smell 

faculty 

study* 

Small conlerence 
room or generous 
faculty studyt 

18 ft 

3 

2 

19% ft 

3 

2 

21 ft 

3 

2 

22% ft 

3 

2 

24 ft 

4 

3 

25% ft 

4 

3 

27 ft 

4 

3 


*A room of this size can house a large desk, shelving, 
a filing casa, and permit a door to open Hi 
fThis will provide lor conference rooms for four, an ade- 
Quete small staff office, or a generous faculty study. It 
should be et least 6 ft in the clear in one direction and have 
a total aree of over 70 sq ft. 

Any small room will seam less confining if H has a window, 
and since window wall space is generally at a premium, a 
room can well have one of its short sides on tha window 
wall 


C. Oimonaiona of tha working surfacaa for 
each type of accommodation 

D. Average square footage required for each 
type of accommodation 

E. Additional space required for service to 
readers 

A. Fermelet tov Percentega of Students foi Whom 
Seeting Accommodetions Are Reqeired The formula 
uaad should depend on: 

t. The quality of tha student body and fac¬ 
ulty. Tha higher the quality, tha greater the li¬ 
brary use 

2. The library facilities provided. The more 
satisfactory the seating accommodationa and 
tha services provided, the greater the use- 

3. The quality of tha cotlectione. Superior 
coilactiona incraaaa uaa. 

4. Tha curriculum, in ganaral. atudania in 
tha humanitias and social aciancaa uaa the li¬ 
brary mora than do those in tha pure and ap¬ 
plied aciancaa. 

5. Tha emphasis placed on textbook in¬ 
struction, which tends to reduce library use. 

6. Whether the student body is resident or 
commuting and, if the former, whether the 
dormitories provide suitable study faciiitiaa. 
Haavieat library use in moat reaidantiai institu¬ 
tions ia in the evening; in commuting ones, 
during the daytime hours. 

7 Whether the location ia rural, suburban, 
or urban Largs population centers tend to de¬ 
crease evening use because of other available 
activities and attractions. 

8 Whether the institution is coeducational 
or for one sex only. Coeducation tends to in¬ 
crease library use. particularly in tha avaning. 

9 The emphaeis placed by the faculty on 
the library and on nontextbook reading 

10. The percentage of graduate students and 
the fields in which they work. 

11. The institution's policy in regard to uaa 
by persona other than those oonnacled with it. 

12. Tha dapartmanial library arrangements 
which may make available other reading faoili- 
tias and reduce the use of the central library. 
Table 8 suggosta formulas for porcontage of 
atudontt for whom seating ia suggested 

B. SuggtsUoni for Typat of Salting Accommodations 
and tha Parcantage of Each Type 

1 For UndBrgrmdumt9S 

a. Tablaa for four or more. Not mora than 
20 percent. Should be largely restricted 
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TAMUi Omt C«Mln« 


Area 

Suggested 

minimum* * * § 

Suggested 

functional 

maximumt 

8ook stacks^:. 

_ 7 ft 6 in. 

8 ft 6 in. 

Stacks with lights at right angla 
to rangas§. 

_ 8 ft 4 in. 

8 ft 9 in. 

Stacks with lights on ranga tops 
functioning by cailing 
raflaction. 

. .. . 9 ft 0 in. 

9 ft 6 in. 

Rtading araas undar 100 sq ft. 

_ 7 h 6 in. 

8 ft 6 in. 

Individual saating in larga 
areas. 

_ 8 ft 4 in. 

9 ft 6 in. 

Larga raading rooms ovar 100 
ft long brokan by scraans or 
bookcases . 

.... 9 ft 6 in. 

10 ft 6 in. 

Auditoriums up to 1.500 iq ft. 

_ 9 ft 8 in. 

10 ft 6 in. 

Entrance or main level with 
ovar 20,000 sq ft. 

_ 9 ft 8 in. 

10 ft 8 in. 

Floor with mazzaninall. 

_ 16 ft 8 In. 

18 ft 6 in 


* H«<ghti lowtr than ipKifitd hava baan uaad luccatstullv on occasion, but coiling lights should bt rocauod and good 
vontiiation assurad Financial savings will bo cowporotivohr small 
t Groolof hoights may bo usoful oosthotically ond orowdo addod floiibilitv by making aroas availablo fof a widor rango of 
purposos 

^7 fi 6 in. is tho lowost hoight which poimits an adoouato pfotoctiyn baso and sovon sholvos 12 in. on cantors Istandoid 
for Kodomic Kbrarios) with suitablo clooronco at tho top. Tho top sholf will ba 6 ft 4 in. abovo tho fboi. tho gioatost hoight 
that con bo roachod without difficulty by a parson 6 ft tall. Spoco abovo 7 ft 6 In is not usoful for storage of opon-accoss col¬ 
lections and will bo confusing if used for other shelving. 

§This height used with fluoroscont tubes, at right angles to tho ranges, permrts stock ranges to bo shifted closer together 
or farther apart without rewiring, and is high enough so that hoot from tho tubes will not damage tho books on the top shelf 
If the fixtures aro flush or nearly flush with the ceiling, the clear height can be reduced a few inches 
4] Mezxanines provido Inoxpensivo sguaro footage If they occupy at least 60 percent of the floor area Ibuilding codas may 
prohibit them unless mezzanine ts partitioned off end mode a saparate unit), and if the overall height of the two resulting 
levels is not much more then 6 ft greeter than would be provided if there were no mezzanine 


to Ihoee in renerve-booh and reference 
roome. 

b. Lounge oheire. Not more then 15 per¬ 
cent. Should in general be reatrioted 
to lounge areas, smoking rooms, cur¬ 
rent-periodical rooms, or uaad to break 
up unpleasantly long rosws of other 
types of accommodations. In many li¬ 
braries 8 to 10 percent of seating of 
this kind is adequste. 

C. Individual accommodations. Up to 85 
percent. These should provide in most 
cases for working surfaces cut off 
from immediately ad|acent neighbors. 


by aisles or partitions on ons, two. or 
three sides. The partitions should be 
high enough —52 in. for men —so that 
heads do not bob up or down above 
them and cause visual distraction. 
Thasa accommodations may include: 

(1) Tables for one. These can be 
quite satisfactory along a wall or 
screen if the readers all face in 
the same direction. 

(2) Tables for two with partitions 
down the center. See Fig. 6b. For 
limited use only. 

(3) Tables for four or more with par 


TAlif 8 Fermwfet for Fercenfege ef Students 
for Whom Seating Accemmedations Are 
Suggested 


Type of insritut/on Porcontogo 

Superior residential coeducational 
liberal arts collage in rural area or 

small town. 50>60 

Superior residential liberal arts college 
for men or women in rural area or 

small town .. 45-50 

Superior residential liberal arts college 

in a small city. 40-45 

Superior residential university. 35-40 

Typical residential university. 25-30 

Typical commuting university. 20-25 


titions in both directions. See Fig. 
3. A great improvement over o table 
for four without portitions. 

(4) Pinwheel arrangement for four. See 
Fig. 8c. Satisfactory, but requires 
more spoce than (3) obove. 

(5) Double carrels with readers facing 
in different directions. See Fig. 56. 
Not as satisfactory as (6) be¬ 
low. 

(6) Double-staggered carrels. See Fig. 
7a 

(7) Pairs of double-staggered carrels on 
both sides of a screen. See Fig. 76. 

(8) Triple-staggered carrels in place of 
three stack ranges or in a large read¬ 
ing area. 

(9) Rows of single carrels at right ongles 
to a wall in book-stack or reading 
area. See Fig. la 

(10) Single carrels in ploce of lost stock 
section at the end of a blind stack 
aisle. See Fig. 16. 

(11) Typing carrels similar to (10) above, 
but with special acoustic protec¬ 
tion. 

(12) Rows of double carrels in a reading 
area or in place of two stack ranges. 
See Fig. 6. 

Closed carrels are rarely recommended for 
undergraduates. Shelves in carrels tend to en- 


TAlLf 7 Suggested Formules for Percentoge ef 
Gross Squore Footoge Fvnctionolly Dosiroblo on the 
Confrot-Services Level* 


Gross building 
area in sq ft 

Size of collections 
in volumes 

Minimum 
percentages 
of gross 
area on 

central- 

services 

level 

Undar 20.000 

Under 100,000 

40-50 

20,000-45.000 

100.000-250,000 

33S-40 

40.000-80,000 

250.000-500.000 

25-33S 

75,000-150.000 

500.000-1.000.000 

20-30 

135.000 + 

1.000.000 4 

16V25 


* Central sennces as used here include the mam control 
pomt, circulabon and tafaranca services, referanca and 
bibtiooraphical collaclions, the public catalog, and acquisi¬ 
tion and catalog dapartmants 
Those computations are approximations only, but smaller 
hguras than those in the last column will often nacassitata 
iNfbng pan of the central services to other levels and 
incidanullv may add considerably to staff payrolls 


TAELE 9 Suggested Working Surfoce Aren for Eoch Person 


Minimum 

Type of accommodation size Adequate size 

Table for multiple seeling 33 in by 21 in.* 36 in. by 24 in. 

Individual table or open 

carrel for undergreduale 33 in by 20 in.f 36 in by 22 in 

Open carrel for graduate 
student without book shelf 

over it . .36 in by 24 in t 

Carrel, open or closed, for 
graduate student writing 
dissedation, with a book 

shelf. . . 38 in. by 27 In. § 40 in. by 30 in 

Faculty study . ... 48 in. by 30 in. 60 in. by 30 in. if 

there is shelving 
over it 


* Recommended only for resarva-book use or for a collage for women 

t A space of 33 by 20 in. goes farther in an mdiyidual accommodation than at a large table because others do not intrude 
on the space 

Shalvas are not recommended over open carrels because they make it easier for an unauthorized student to monopoltza 
one. 

§ A shelf over a carrel table requires additional depth because it interfaras with lighting. A closed carrel should prafarably 
have a window, glass in the door, and more space around the table than an open one, or claustrophobia may result 
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L 40' c ,CMAIR ' 

VirV-irlViTllhT 


CHAIR WITHOUT ARMS 
CFRONT SUPPORT RECESSED 


CARRELS AT MINIMUM SPACING 


TAPLSS 

20*1 33** MINIMUM 
22*1 36* MEDIUM 
24*x 42* GENEROUS 


-SPAClNg Qfi CEN TE RS 





TJ 




TJ 


LINE OF T 

WALL-M-5-6 MIN- 

6-9* MAX 


48* MINIMUM 

51* MEDIUM 
54* GENEROUS 


ADJACENT CROSS AISLE 


33* MINIMUM 
36* MEDIUM 
39* GENEROUS 


LINE OF 

-STACK OR FURNITURE 


NORMAL 

(o) 



IN PLACE OF 

LAST STACK SECTION 

(b) 


courage undeairable monopolization. A shelf 
outside the carrel with an open or locked cup¬ 
board provides for books and papers to be re¬ 
served and makes possible longer hours of car¬ 
rel use. 

2. Gr»duatm Student Accommodations 

а. At tables for multiple seating. Not rec¬ 
ommended. 

б. Open carrels of any of the types pro¬ 
posed in 1 above. Graduate carrels may 
have shelves over the working surface, 
but this will require deeper table tops 
because of lighting problems, unless 
the shelves are installed at one side. 
See Figs. 2e. b. and c. 

c. Closed carrels. See C and O below for 
working surface dimensions and 
square-footage requirements. Closed 
carrels require special c:are for satis¬ 
factory lighting and ventilation. Unless 
larger than necessary to provide ade¬ 
quate working surfaces, claustropho¬ 
bia tends to result. A window for each 
carrel or an attractive grill on at least 
one side will help. 

3. Faculty Accommodations If possible, 
closed studies should be provided lor faculty 
members engaged in research projects which 
require the use of library materials. Limited as¬ 
signment periods are suggested. They should 
not be used as offices. See C and D below for 
working surface dimensions and square-foot- 
age requirements. 

C. Dimantions of Working Surface for Each Type of 
Seating Accommodation Table 9 gives suggested 
minimum and adequate dimensions. 


Fig. 1 Cerrelt of right angles to a woll. (o) Suggests sizes and spacing ond shews elevotions. (b) 
Carrel in place of lost stock section next to o woll. The working surfoce of the carrel should be in line 
with the stock range instead of the aisle in order to moke it easier to got info the chair. 




WITH 7* DEEP WITH 7-9* DEEP 

BOOK SHELF BOOK SHELF AT SIDE 

(o) (b) 


Fig. 3 Corrals with shelves, (a) Shelf In front of reader. The table should be S in. doopor than one 
without o shoH, ond adequate spacing between carrels moy bo difficult to orronge. (b) Shelf ot one 
side instead of in front. (It con be ot either side.) This requires more width but less depth, (c) Shelf at 
one side facing the oisle. This can provide more shelf copocity and grooter privocy; it olso demonds 
greater totol width. 
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D. Average Square Footage Required for Drflerent 
Types of Accommodation The square-footoge re¬ 
quirements suggested in Table 10 are at best 
approximations, but may be helpful in pre¬ 
liminary stages of planning. 

E. AddrtioRal Space Required for Service to Readers 
Space for direct access to seating accommo¬ 
dations is dealt with in Table 10 and else* 
where. Additional space required includes: 

Assignable Areas 

The public catalog. 

Space around the bibliographical and refer¬ 
ence and current-periodical collections which 
is required because of heavy use. 

Public areas outside service desks. 

Special accommodations for microfilm repro¬ 
ductions. maps, manuscripts, archives, and 
other collections not shelved in the main stack 
area. These may include audiovisual areas of 
various types. 

Staff working quarters. 

b/onassignable Areas 

Entrances, vestibules, and lobbies 

Corridors 

Areas used primarily as traffic arteries 

Stairwells and elevator shafts 

Toilets 

Walls and columns 

It is suggested that not less than 25 sq ft 
per reader in assignable or nonaasignable areas 
will be required for the services in these 
groups, and that unless the special accommo¬ 


dations mentioned above are held to a reason¬ 
able minimum and careful planning is provided 
throughout, the 25 may have to be increased to 
35 sq ft. 


Seating Accommodations As an aid in planning 
layouts, suggestions are presented for arrange¬ 
ments lor seating accommodations in reading 
areas and book stacks. Remember that aca¬ 
demic and research (not public) libraries are 
under consideration, and the sizes and arrange¬ 
ments suggested are for academic and re¬ 
search use. 

1. Single open carrels with the long axis of 
the tabletops at right angles to a wall. These 
may be in reading areas, or in book stacks with 
walls on one side, a subsidiary cross aisle on 
the other, with the end of stack ranges beyond 
the aisle, or they may take the place of the last 
stock section in a range. Single carrels should 
preferably be fastened to the wall or floor in 
some way so as not to get out of position. (See 
Fig. la and b.) 

2. Single closed carrels along a book-stack 
wall and opening into a subsidiary stack aisle. 
These are quite similar to the open carrels 
described above, but have partitions and a door 
and, unless considerably larger, they may be 
difficult to ventilate and to light and tend to 
cause claustrophobia. Partitions to the ceiling 
are not recommended for undergraduates, but 
if the area, including the adjacent aisle, is 
at least as much as 5 ft by 6 ft 8 in., it can be 
used for graduate students if there is glass in 
the door. Light from an outside window will 


TABLES 



Fig. 3 Reading-room table with dividing parti¬ 
tions. Not very satisfoctory if toble seats more than 
four and reader is hemmed in on both sides. If 
he leons bock, he is too close to his neighbor. If 
light is hung from the partition, if tends to couse 
an unpleasant glare. If partitions between renders 
sifting side by side are extended on both sides 
to provide more privocy, they become too confin¬ 
ing. 


TABLES 



TABLE 10 Approximate Square-footoge Requirements for Different 
Types of Seating Accommodotions** 


42 MINIMUM 
48*6ENER0US 


SPACING ON CENTERS 

54 >INUMUM 
60 GENEROUS 


3-0* AISLE BOOKCASE 
WITH LOCKED DOORS IF 
DESIRED 


WIDTH 


FOR MAIN AISLE 

ADEQUATE 
GENEROUS 


-7— I MIN 
8*. 0*MAX. 


WITH 7*-9*DEEP 

40 -52 HIGH BOOKCASE AT SIDE 

(c) 


Fig. 2 (cont.) Correls with shelves. 




Requirements, sq ft 


Type of accommodations 

Minimum 

Adequate 

Generous 

Small lounge chair ^. 

20 

25 

30 

Large lounge chair‘d. 

25 

30 

35 

Individual table. 

25 

30 

35 

Tables for four^. 

22% 

25 

27% 

Tables tor more than 

fouf^ . 

20 

22% 

25 

Individual carrels^........ 

20 

22% 

25 

Double carrels ^ . . . . . 

22% 

25 

27% 

Ooubled-staggered 
carrels* . 

22% 

25 

27% 

Triple-staggered carrels' 

22% 

25 

27% 

Double row of carrels 
with partitions 
between, placed in a 
reading room or in 
place of two stack 

ranges^. 

22% 

25 



^ The floures used here include: III ares ol Morkmg surface if any; |2) area occupied by chair. (3) area used for direct access 
to the accommodations; and (4) reasonable share of all the assignable space used for mam aisles in the room under consider¬ 
ation. 

^ These chairs if m pairs should be separated by a small table to prevent congestion and to hold books not in use 

( Large lounge chairs are expensive, space-consuming, and an aid to slumber Rarely recommended. 

Individual tables are space-consuming, are generally disorderly in appearance because they are easily moved, and result 
in a restless atmosphere from traffic on all sides. Not recommended except along a wall or screen. 

*'T8bles for lour are the largest ones recommended, unless pressure for additional capacity is great 

^Tables for more than four are space savers, but few readers like to sit with someone on each side They will avoid using 
then as far as possible. 

^Individual canels aie economical in use of space if placed at right angles to a wall, adjacent to an aisle that must be pro¬ 
vided under any circumstances They reduce visual distraction if partitions 52 in. or more in height are provided on at least two 
of the four tides. See Fig. 5a and d. 

^Double correlt ore utaful, but the ttoggered ones described below ore preferred. 

< Double staggered carrels are as economkol of tpoce os tobies for four ond reduce visuol distroctions. See 
Fig. 7a. 

t Triple-stoggered correls ore os economicol of spoce os tables for six or more and reduce visual distroction. 

* Double rows of carrels ore economical in space use and reduce visual distraction. See Fig. 6. 
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help. Fig. Ab shows a closed correl with o 
door. 

3. Single carrels in place of o stock section 
of the end of o book range. (See Fig. 16.) As 
for os space use is concerned, this is the most 
economical way to provide a seating accommodo- 
tion. and it gives a great deal of seclusion, which 
many readers wont. It presents four problems, 
however, os follows: 

а. The space from front to bock is limited to 
the distance between range centers, which in 
some coses is minimal. 

б. Unless the table top is specially designed 
to occupy the full depth of the double-faced 
range, os shown in Fig. 3, it may be difRcult 


to get into the cheir because the table top will 
Jut out info the aisle- 

C. Some readers, particularly if there is no 
adjacent outside window, will feel too shut in 
for comfort. 

d. Siruse the seat Is at the end of a blind aisle, 
the length of the range should not be more than 
half that of a range with cross aisles at both 
ends. 

4. Single seats facing a reading room or 
stack wall or a high partition down the center 
of a regular reading room table, sometimes 
with a high partition at the sides projecting 6 
in. beyond the table top into the aisle, to cut 
one off from his neighbors. There is no place to 


look out, eacept directly at the neighbor to the 
right or left when leaning back in the chair. 
They are not recommended, eacept in an open 
area in groups of four where the reader can 
look out in at least one direction, because 
few students enjoy facing a blank wall, unless 
they can look out at least a few feet on one side 
without seeing a rwighbor close at hand. (See 
Fig. 3.) Single carrels in a sawtooth, or what is 
known as a dog leg arrangement, shown in 
Fig. 4c. are preferable to those directly facing 
a wall, as the reader can look out on one side 
and still is protected from his neighbors. They 
require no additional space. 

5. Double carrels in rows in a reading room 



RECOMMENDED 

(a) (b) 



(c) 


_i 


Fig. 4 Other types of single carrels, (e) Portly open typing correl in ploce of last stock section with 
oceusNcolly protected walls ond ceiling aided by odjocant books. Absence of other seating close at 
hand mokes doors unnecessory. (b) Closed correl with door and shelf. If there is ne window, wider 
spadng is desiroble to prevent cloustrophobia. Ventilotion and lighting will present problems, (c) A 
dog-leg carrel is a compromise for one focing a well, which is disliked by mony, if portitions ore extended 
enough to provide seclusion. The correl is open on one side. 
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(b) («) 



Fig. 5 Op«n corr*l« along a woll or o partition at lootf 52 In. high, (a) Carralt along o woll all facing tho tamo way. (Rocommondod.) (b) Carrolt along o 
woll in pair*. (Pottiblo. but thoy bock up lo ooch othor wnplootantly.) (c) Corrolt focing o woll. (Not rocommondod. If thoro ora kldo portitlont. roodor hot 
“bllndork.** If ho loons bock, his noighbor is doso ot bond.) (d) Carrol olovotion to show dosiroblo hoight of partitions lo provont visuol distraction. Tho loft- 
bond corrol shows o roundod typo of construction ond tho right-hond ono o sguoro typo. 


separated by partitions which are at least 52 
in. in height in tho front and on one side of the 
working area. Partitions in front (uin be held 
down to no more than 3 to 10 in. above the 
table top because a full view of one's neighbor 
all the time is less distracting than a head 
bobbing up and down occasionally; but 52 in. 
above the floor is preferable. (Fig. 5d.) 

6. Double carrels in rows in place of two 
stack ranges. A size of 33 by 22 in. can be used 
in place of two stack ranges when ranges ore 
4 ft 3 in. on centers. A size of 36 by 22 in. can 
be used comfortably with ranges 4 ft 6 in. on 
centers. By placing one or both end pairs at 
right angles to the others, the carrel range 
and tho stock range length can be made to 
match with table tops end distances between 
centers of standard size. (See Fig. 6.) 

7. Double-staggered carrels with the adja¬ 


cent table tops overlapping by one-half their 
depth, placed along walls, with 4% ft minimum 
on centers and 5 ft preferred. 

8. "Pinwheel ' groups of four carrels, pref¬ 
erably in a reading alcove. If the alcove is 12 
by 12 ft in the clear, table tops 22 by 36 in. 
are recommended, with partitions at least 52 
in. in height, which extend 6 in. beyond the end 
of each table. Shelves are ordinarily not rec¬ 
ommended for these cases, particularly if the 
table top is less than 27 in. deep. 

This arrangement fits perfectly in a 27-ft 
column spacing with two alcoves to a bay. if 
the module size is 25 ft 6 in., the space in each 
alcove will be reduced a total of 9 in., and one 
of the shelf sections will be only 27 in. It can be 
used for shorter shelves or set up as well space 
for e bulletin board or for a picture or other 
decoration. 


If ventilation is adequate, alcoves can be 
partially closed in on the fourth side by a single 
or double-faced book section, which may help 
to use space to advantage and make possible 
the best utilization of the available bay size. 
The main aisle between double rows of alcoves 
can be as narrow as 4^ ft. (See Fig. 8b and c.) 

Pin wheel groups have been successful in large 
reading areas, but they tend to give an impres¬ 
sion of disorderliness when not in an alcove. 

9. Carrels in alcoves with tables for four 
installed with 52-in.-high partitions in each 
direction. These alcoves may be as little as 9 
ft deep and 11 ft 3 in. to 12 ft wide in the clear. 
With e 25 ft 6 in. bay and 4 ft 6 in. main aisle, 
an unusually large capacity is possible (See 
Fig. 8b ond c.| With a 27 ft bay. the space 
utilization is still good, and the main aisle 
can be widened to 6 ft. 
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UJ 

</) 

< 

Fig. 6 Dpubl* rows of corroU in bookslock or rooding oroo in pioco of two stock rongos. 


IV. Book-Stack Capacity 

Book-stack capacity in basod on: 

A. The number of volumes shelved in a 
standard stack section 

B. The square-footage requirements for a 
standard stack section. 

A. The Number of Volumes Shelved in a Standard 
Stack Section The number of volumes that can 
be shelved in a standard stack section depends 


on: (1) Book heights and the number of shelves 
per section: (2) book thickness: (3) the deci¬ 
sion in regard to what is considered a lull 
section. 

1. Book Hmights mnd She/ves per Soction. 
Stack sections in academic libraries are con¬ 
sidered standard if they are 7 ft 6 in. high and 
3 ft wide. Sections of this height make possible 
seven shelves 12 in. on centers over a 4-in. 
base. This spacing is adequate for books which 
are 11 in. tall or less, which, as shown in Table 


11. include 90 percent of the books in a typical 
collection. 

It is suggested that most of the remaining 
10 percent will be concentrated in a compara¬ 
tively few subjects, that 70 percent of this 10 
percent will be between 11 and 13 in. tall, and 
that sis shelves 14 in. on centers will provide 
for them. 

2. Book Thickness and the Number of Voh 
umes That Can Be Shelved SatislactorilY on 
Each Linear Foot of Shelving. No two libraries 
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Fig. 7 Ooubl»>ttogg«r*d corrvlt. (a) Doubl*-»logg«r*d corr*l od|oc«nt to a wall. Tho cofrol by tho 
wall will ba halpod by a window. FortHion* should bo 52 in. high of highor. Rocommondod. (b) Doublo- 
tfoggorod corroU on ooch tido of o scroon or portHion. A tpoco savor, but rocommondod only whon 
nocossory to provido roquirod sooting capacity. Tho bocks of tho insido corrols should bo no moro thon 
40 in. high. 


ore alike in this connection. The average thick* 
ness will depend on (a) Tho definition of a 


TABLE 11 Book HoighH* 


8 in. Of less. 25% 

9 in. Of less . . 54 

10 In. Of less. 79 

11 In. or less. 90 

12 in. Of less ... . 94 

13 in. or less. 97 

Over 13 in. 3 


'Adapted from Rider's Compact Storaoe, p. 45. which 
was based to a considerable extent on research done by 
Van Hoasen and Kilpatrick on the height of books in aca* 
demic libraries 


volume; (b) binding policy, particularly for 
pamphlets and serials ar>d periodicals; (c) the 
collection under consideratmn 

A commonly used formula for thickness of 
books is shown in Table 12. 

TABLE 12 Volumot per Linoor Foot of Shelf 
for Books in Different Subjects* 


Volumes per 

Volumes per 


foot of 

single-faced 

Subject 

shelf 

section 

Circulating (nonfiction!. 

8 

168 

Fiction. 

8 

168 

Economics. 

8 

168 

General literature 

7 

147 

History. 

7 

147 

Art (not including 



large folios). 

7 

147 

Technical and scientific 

8 

126 

Medical.. 

6 

106 

Public documents .... 

5 

105 

Bound periodicals 

5 

105 

Law 

4 

84 


'This table it in common use by stack manufacturers 


3. Th 0 Decision on When a Section is Full. 
In Table 10 a suggested number of volumes 
per single faced section is proposed. It is evi¬ 
dent that if books are shelved by subject, it is 
unwise to fill the shelves completely, and any 
estimate must be an approximation. For many 
libraries 125 volumes per stack section is con¬ 
sidered safe 

B. Square-footaga Requirements tor a Standard Stack 
Section. The square-footage requirements 
for a standard stack section depend primarily 
on: (I) range spacing; (2) range lengths; (3) 
the number of cross aisles and their widths; 
(4j cross aisle area charged against adjacent 
reader accommodations; (5) nonassignabie 
space. 

1. Rmnge Spmcing. Range spacing should 
be based on column spacing, on shelf depths, 
which are discussed in a below; and on stack* 
aisle widths, dealt with in 2 below. 

a. Shelf depths. Depths as used here are 
based on double-faced bracket shelving with 
2 in. between the back of the shelf on one side 
of the range and the back of the shelf on the 
other side. Shelf depths specified by stack 
manufacturers are 1 in. greater than the actual 
depth, that is. a 7*ln. ' aotuor' shelf is called 
an 8-in. ‘'nominal" shelf, because 8 in. is avail¬ 
able if half the 2 in. noted above is assigned 
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to tho ahelvos on each aid# of a doubla-foood 
ahalf aaclion. 

Tabla 13 ahowa doptha of books. If thasa 
figuraa ara corract (tha author ballavaa thay 


TAiif 13 Parcanta^a of toakt In an 
Acodamic Callactlan iaiaw DHVarant Dapffit 
Maasurad from tha tack af fha Spina to tha 
Pora PdQo af Hia Cavart* 


5 in. Of loss. 25% 

6 in. Of loss. 54 

7 in. or less . 79 

8 in Of less. 90 

9 in. Of less .. 94 

10 in Of less. 97t 

Over 10 in. 3 


* Adapted froie Rider's Compact Book Storage, p. 45. 
fAn 8<in actual. i a., a 9-in. nominal depth shall, will 
house a 10*ln. doep book without difficulty, unless there is 
snothof deep book immediately behind it. Most books over 
10 in. daap will be more than 11 in. tall and should be 
segragatad on special shalving which is more than 9 in. in 
nominal depth 


rapraaant tha avaraga in raaaarch and aca* 
damic librariaa), a ahalf with 8 in. actual depth, 
logathar with tha apaca available between 
ahalvao on tha two sides of a double-faced sec¬ 
tion, will provide for practically any book that 
does not have to be segregated because of its 
height, and 8-in. actual depth shelves (thay 
ara designated by tha manufacturers as 8-in. 
shelves) ara recommended in place of the 7- 
or 9-in. actual-depth shelves which are com¬ 
monly used. In many libraries a 7-in. actual- 
depth ahalf is suitable for a large part of the 
collections. 

2. SracA-a«s/a Widths mnd Stmck-rmngs 
Lmngths. Stack-aisle widths should be baaed 
on tha amount of use by irulividuala and by 
trucks and the length of tha ranges before a 
cross aisle is reached. Other things being 
equal, tha longer the range, tha wider the aisle 
should be. Table 14 suggests desirable stack- 
aisle widths in conjunction with atack-ranga 
lengths uncJer diffarant types and amounts of 
use. 

Do not forget that stack-aisle widths must 
be baaed, indirectly at laaat, on the column 
spacing, and ara affected as well by the shelf 
depths discussed in la above, if columns are 
not to obstruct the aisles. The distance be¬ 
tween column centars should be an asset mul¬ 
tiple of the distance between the center of 
parallel stack ranges within tha stack bay, 
which in turn is determined by tha sum of tha 
depth of a double-faced range and tha width 
of a stack aisle. 

3. Widths tor Main and Subsidiary Cross¬ 
stack Aistms Cross-aisle widths should be 
based on amount of use and are inevitably af¬ 
fected by the column spacing. Column spacing 
often makes it difficult to provide any cross- 
aisle widths escept 3 ft or a multiple of 3 ft. 

Table 15 suggests desirable cross-sisle 
widths under different types and amounts of 
use. 

4. Cross-aista Araa Chargad against Adja- 
cant Raadat Accommodations. The effect on 
square-footage requirements per stack section 
and voluma capacity per net square foot of 
stack area, resulting from the provision of 
reader accommodations in the form of stack 
carrels, is shown in Figs.10 and 11 These 
indicate that the assignment of one-half of the 
adjacent cross-aisle areas to reader space 
when carrels ara on one side of the cross aisles 


TABU 14 Suggested Sfeck-AIsle Widths end Steck-ffonge lengths* 


Aisle Range 

wftfth, in.f lengthst 


Typical use of stack 

Mm 

Max. 

Min 

Max 

Closed-access storage 
stack. 

24 

30 

30 

60 

Limited-access, little-used 
stack for over 1,000,000 
volumes . 

26 

31 

30 

42 

Heavily used open-access 
stack for over 1,000,000 
volumes. 

31 

36 

24 

36 

Very heavily used open- 
access stack with less than 

1,000,000 volumes. 

33 

40 

15 

30 

Newspaper stack with 18 in. 
deep shelves. 

36 

45 

15 

30 

Reference and current- 
periodical room stacks 

36 

60 

12 

21 

Current-periodical display 
stacks. 

42 

60 

12 

21 


* These ate suggestions only and not to be considered definite recommendetions Crrcunstancas altar cases, 
t Stack-aisle widths of 24 in. should be considered an absolute minimum and are rarely justifiable Anything under 26 in 
IS difficult with a book truck, even when the use ii light The minimum range lengths suggested 

Stack-range lengths are often determined by available space, rather than by their suitability The maximum lengths shown 
in the table should generally be used only with the maximum aisle widths suggested 


TABLf 15 Suggaafad Oaaa-Aiala Widths*f 


Subsidiary 

Main aisle cross aisle^ 


Typical use of stack 

Min 

Max 

Min 

Max 

Closed-access storage 

3 ft 

4 ft 6 in. 

2 ft 6 in. 

3 ft 6 m 

Limited-access stack . . . 

3fl 

4 ft 6 in. 

3ft 

3 ft 6 in. 

Heavily used open-access 
stack 

4 ft 

5 ft 

3ft 

4 ft 

Heavily used open-access 
stack for large collection 
and ranges 30 ft or more 
long 

4 ft 6 in 

8 ft 

3 ft 3 in 

4 ft 6 in 


* These are suggestions only and not to be considered definite recommendations Circumstances alter cases 
t In determining minimum or maximum widths, keep in imnd the length and width of the book trucks used, at well as the 
amount of use Minimum width stack aisles should not be Kcompanied by minimum cross aisles From the widths shown in 
the table, up to 4 in may have to be subftracted to provide for adjacent stack uprights and irregularities in column sizes 
tif open carrels admin a substdiary aisle, they will make it seem wider, but traffic will tend to be disturbing to the carrel 
occupants 

If closed carrels open from a subsidiary aisle, they wilt make it seem narrower. 


TABU 16 Square Foofoge Required for One Slngle-foced Sfondord Section 



Square feet 

Range 

with minimum 

spacing 

cross aisles* 

5 ft 0 in 

6 25 

4 ft 6 in. 

7 425 

4 ft 3 in. 

70125 

4 ft 0 in. 

660 


Square feet 
with generous 
cross aisifst 

Square feet with 
adequate cross 
aisles combined 
with carrels^ 

900 

84376 

8 10 

760 

7 65 

7 225 

7.20 

676 


* Bated on Fig. 10, with a 15-ft blind-aisle range on eoch tide of o 3'fl center oitle. 
t Based on two 3-ft side aisles and a B-ft center aisle separated by 30 ft stack langes 

± Based on 3-ft side aisles between carrels and 30-ft stack ranges, the latter separated by a 4 ft 6 in canter aisle 
One-half of the side aisles are charged against the carrels, but even on 6-ft centers the carrels occupy only 22^ sq ft and 
square footage for a section is low. 
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and book'Black ranges ore on the other, may 
increase rather thon decrease book capacity 
per square foot of net stack area, and in addi* 
tion provide desirable and economical seating 
accommodations adjacent to the books. See 
Table 16 

it is evident that a large number of variables 
are involved in book-stack capacity. Table 16 
is based on the square footage required for a 
single-faced standard section in stack layouts, 
with different range spacing, range lengths, 
and cross-aisle widths, as well as stack carrels. 

Table 17 shows stack capacity per square 
foot of area if 100, 125, ISO, or 160 volumes 
per standard stack section is used in connec¬ 
tion with 7, 8%, 9, or 10 sq ft occupied by each 
section. 

5. Nonassignabta Spaca. IMonassignable 
space includes, as far as its effect on book 
capacity ia concerned, the floor space occupied 
by columns, mechanical services, and vertical 
transportation of all kinds. We mention it here 
simply to call attention to it. In a carefully de¬ 
signed stack for 25,000 volumes or more on 
one level, nonassignable space should not 
amount to more than 10 percent of the gross 
stack area, and with a larger installation 
considerably less than that. 


V. Card Catalog Capacity 

In planning a card-catalog room, estimates 
quite similar to those used for book-stack 
capacity must be made. They should include: 

A TIte capacity for each card catalog unit 
used 

B. The square footage of floor space re¬ 
quired to file 1,000 cards comfortably 

A. The Capacity of Each Card Catalog Unit The 
capacity of each card catalog unit depends 
on; 

1. The number of trays it contains 

2. The depth of each tray and the number of 
inches of cards that can be filed in it without 
undesirable and uneconomical congestion 

3. The thickness of the card stock, that is, 
the number of cards that will occupy 1 in. of 
filing space 

1 Tha Numbar of Trays in a Card Cabinat. 
This depends on the number of trays in each 
direction, that is, vertically and horizontally. 
Cabinets are made in a great many different 
sizes, but for large installations 6 trays wide 
and 10 to 12 high are considered standard, 
giving 60 or 72 to a unit. 

A cabinet with trays 14 or even 16 high is 
possible, with fairly low bases so that the top 
one will be within reach. This will give 84 or 
96 trays to a unit. 

Cabinets 5 trays wide of different heights 
are also available, but may be more expensive 
per tray unless purchased in large quantities. 
They have the advantage of fitting into stan¬ 
dard 3'ft-wide stack units. 

2. Tha Dapth of tha Trays. Trays can be 
purchased in almost any depth, but just over 
15. 17, and 19 in. might be considered stan¬ 
dard. A tray under 15 in. is uneconomical in 
flour space used if the catalog is large. TItose 
over 19 in. are so heavy when full as to make 
their use a doubtful blessing. 

3. Tha Thicknass of Cards and tha Numbar 
That \Nifl Occupy 1 in. of Filing Spaca. Ex¬ 
perience indicates that 100 average cards to 
1 In. of filing space is a safe figure to use today. 
Cards tend to thicken somewhat as they get 
older. 

Table 18 shows the capacity for cabinets 6 
trays wide with different heights and different 
tray depths, based on 100 cards to 1 in., with 
the net available filing space filled to a com¬ 
fortable working capacity. The term “tray 


TABLE 17 Volume Co|>ocify per 1,000 sq ft of Stock Area wHh Different Number of Square Feet and 
Different Number of Volumes per Section 


Sq ft per 
section 

No of sections 
in 1,000 SQ ft 


Volumes per 1,000 sq ft with 
different no of vols 
per section 


•c 

o 

o 

126‘ 

150^ 

180* 

10^^ 

100 

10,000 

12,500 

15,000 

16,000 

9% 

111 

11,100 

13,875 

16,650 

17,780 

8%^ 

120 

12,000 

15,000 

18,000 

19,200 

1*^ 

143 

14,300 

17,875 

21,450 

22,880 


"Examination of Table 16 and Figs. 9 to 11 should help in determining oreo to allow for a single-faced section. 
This matter has been covered in IVB. 

^Volumes per section has been covered in detail in IVA. 

'If a period is used insteod of o comma in the volume count in the last four columns shown above, if will give 
the num^r of volumes per squore foot ovoilobie under different conditions. 

10 sq ft per section is the cubook formula proposed by R. W. Henderson. 

'See Table 16 for on exomple. 

^The outhor suggests that this is a satisfoctory and safe figure to use for a large collection occessible to 
graduate students and a limited number of urnlergraduates. 

^Adequate for a very largo collection anth linited access. 

”100 volumes per section is the cubook formula. 

'The author suggests that this is e safe figure for comforleble working cepacity in an average library See IVA. 

^The number of 150 volumes per section is too often proposed by architects and librarians. While it is a possible figure, 
it should be realized that it approaches full capacity and should be used only in cases where additional space is immediately 
available when capacity is reached. The tone to consider what comes next will have passed. 

k The number of 160 volumes per section should not be considered for most academic libraries, unless the collection has 
an unusually high percentage of abnormally thin volumes and individually bound pamphlets 


depth” refers to the overall depth of the cabinet 
in which the trays are housed From it 3 in. 
should be subtracted to obtain the gross 
filing space available, and comfortable working 
capacity can be estimated at between 70 and 
75 percent of the gross filing space, with a 
somewhat larger percentage usable with the 
longer trays. 

The capacities noted above can be increased 
by at least 10 percent before they become 
completely unmanageable, but it is strongly 
recommended that the lower figure be used in 
estimating comfortable working capacity. 

B. ScMiare Footsge of Floor Spaco Raquirod to File 
1,000 Cards Comfortably The space requirements 
depend on: 

1. The depth of the trays is a somewhat 
variable factor, as already noted. 

2. The height of the cabinets 


3. The space between cabinets set aside for 
consultation tables and for those who use the 
catalog. This should depend on the intensity 
of use at the time of peak loads. A small cata¬ 
log with heavy use requires much more square 
footage for 1.000 cards than does a large one 
with light use. 

4. The space assigned to main and second¬ 
ary aisles used to approach the cards. 



5-0'* SPACING 
y * 5'* 15 SQ. FT. 

FOR 250 VOLS. 

- 16.7-VOLS. PER SQ FT. 


TABLE 18 Cord Copocity for Stondord Cord 
Cobinsfft Six Troys Wide* 


* Cabinets six trays wide occupy approximately 40 in. 
in width Five-Uay-wide cabinets occupy approximately 
33% in. in width and can be placed in a standard 3 ft-wide 
stack section They will probably cost more per tray, but 
they may fit into the available space to advantage, some¬ 
times combined with the wider units. 




Tray length 


V- 

• 

Trays high 

15 in.f 

17 in t 

19 in.§ 

.■ri 

a-' 

10 

51,000 

60.000 

69,000 

i- 

12 

61,200 

72,000 

62,800 


14 

71.400 

84.000 

96,600 


16 

81,600 

96.000 

110,400 





4-6* SPACING 
5' I 4r I3| SQ. FT. 

FOR 250 VOLS 
• 18.5-f VOLS. PER SO. FT. 


SPACIN6 
3‘ ■ 4* -121 SQ. FT. 
FOR 250 VOLS. 


• 19.6 t VOLS PER SQ. FT. 


t A 15-jn. tray is estimated to provide 12 in. of net filing 
space, which, if filled to 7.1 percent capacity, will house 
comfortably approximately 850 cards whi^ average 1/100 
in. in thickness 

4: A 17-in. tray is estimated to provide 14 in. of net filing 
space, which, if filled to 72 percent of capacity, will house 
comfortably approximately 1,000 cards which average 
1/100 in. in thickness 

§A 19 in tray is estimated to provide 16 in. of net filing 
space, which, if filled to 73 percent of capacity, will house 
comfortably approximately 1.150 cards which average 
1/100 in. in thickness. These trays may be uncomfort¬ 
ably heavy when filled to capacity 


4'-0* SPACING 
3'i 4* • 12 SQ. FT. 

FOR 250 V0L& 

•20.9*h VOLS PER SO. FT 


Fig. 9 Slock copocity with difforont rongs spocing. 
No ollowoncs it includod horo for crott oitiot. Sas 
Figs. 10 ond 11 for Ihoir sffoct. Stock copocitiot 
utod hors oro on the botit of 125 volumot to ooch 
tinglo-focod taction. 
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(b) 

Fig. 12 Width of cotoloe cotos. (o) Cotot which oro Rvo troyt wido con bo flttod into o ttondord 3-ft 
wido book toction, on orrongomont which is somotimos utoful. (b) Tho right-hond coso it o stondord 
six-troy width; both cosos oro in two ports, ooch tovon troys high for odditionol copocity. Additionol 
hoHiontol support providod by thickor cross piocos (not shown) will bo roguirod in ooch port. 


Figs 17 and 18 show different arrangements 
based primarily on the intensity of use and 
secondarily on the siie of the catalog which 
result in all the way from 1.000 to 4.000 cards 
per sq ft of floor space for the whole area 
Every library building program should indi¬ 
cate the number of cards that should bo housed 
and any available information about the amount 
of use at the lime of peak loads. 

Card catalogs are generally placed in double- 
faced rows parallel to each other, at suitable 
distances apart, so spaced that it is possible to 
go around either end of each row to reach the 
next one. As catalogs become larger, it may be 
desirable and perhaps necessary to fill in one 


of the ends, making an alcove closed on three 
sides. This may add to the capacity of the area 
by as much as 50 percent, but it must be re¬ 
membered that, if corners arc tiight together, 
there is danger of bruised knuckles when a 
tray from tho row next to tho corner is pulled 
out. A 4- to 6-in. break, preferably covered with 
a filler, is desirable on each side of the corner 
A double row of alcoves with a corridor in be¬ 
tween. perhaps 6 ft wide, may give the largest 
possible capacity in a given area. 

Suggested layouts for three libraries, each 
representing a different situation as far as 
site and use are concerned, are shown in Figs 
16, 17, and 18. 


VI. Government Standards 

It is possible and in some cases necessary to 
base space-assignment figures on standards 
promulgated by governmental authorities 
supervising the institutions concerned. These 
standards can be helpful but, like all formulas 
and tables, they should be used with caution 
because, as has been emphasised throughout 
this section, situations differ and circum¬ 
stances alter cases- With this word of warning, 
standards lor three different groups are noted: 

A. Caldoraia State Colleges Likrarv Standards Based 
upon library volumes to be housed, the fol- 
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(■) 



(b) 


Fig. 13 CofiMiltotton fobi* odjoc^nt to cofolog cosot. (o) If tho toblo it piocod botwoon porollol rows 
of cotot with oitlot of tuitobio width, it will provont obstruction ond not roqwiro tho troyt to bo corriod 
uncomfortobly long distoncot. (b) This shows on ond ond front olovotion of o consultotion toblo indicoting 
possiblo widths, hoights, and occossorios. 
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CONSULTATK)** 

It’MIOM MIH 
49*NMM MAX 


STOOC — 





CAHO 
CAT ALO« 
CASES 


1-7* 

MAX 


s-a* mn. 




J R)A i’-A* SmCIMC 
j ft-cr sMkONG 



Fig. 14 Constfitotion tobU olong o woil ot right angiMt to catalog catos. With this orrangomonf, cosoi 
con bo plocod closor togothor but troys must bo corriod considorobly forthor, ond thoro will bo o tondoncy 
to try to consult cords without romoving troys. Congostion ond domogo to cords moy rosult. 



Fig. 15 Consultotion toblos In lino with ond botwoon catalog cosos. Consultotion toblos orrongod In 
this woy sovo stops but portiolly obstruct uso of odjocont troys. 


s 




O' I 

1 -L 


^ '»-P _ 





Fig. 16 Cotolog for o smoll library. With 3«ft->wido oislos at ond of ooch row of stondord cosos six 
troys wido and ton high, 720,000 cords con bo housod in 480 sq ft, giving 1^500 to o squoro foot. This 
is odoquoto spocing for o librory with 300 soots. 
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Fie. C«tolo 9 room for o »moll univortity librory wHh 1,000 »oaU. A loreor proportion of tho oroo 
it ro^oirod for contultotion toblot ond only 1,000 cordt por tquoro foot of floor tpoco it providod. 



Fig. 18 Cololog room for typicol largo univortity library. Provition it modo for 1,500 cordt por tquoro 
foot of oroo with odoquoto tpoco ot foblot for roodort contulting thorn. 
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lowing space standards are to serve as guide* 
lines for the design of new buildings or addi* 
tions to existing buildings: 

1. Book-stack areas at the rate of 0.10 sq ft 
per volume. 

2. Readers' stations at the rate of 25 sq ft 
per station, with stations to be provided for 25 
percent of predicted FTE (full-time equivalent 
students). 

3. Special materials. An additional area 
equal to 25 percent of the bound-volume area 
should be the budget standard for special mate¬ 
rials: unbound periodicals, maps, courses of 
study, and sample textbooks. 

4. Special functions: 

(These data relate to each person employed 


in any of these categories) 

Squmre feet 

Administration. 150 

Administrative conference 

room. 150 

Secretary-reception. 160 

Technical services 

Division head. 150 

Department head. 110 

Asst, catalog librarian. 110 

Asst, order librarian. 110 

Serials librarian. 110 

Documents librarian. 110 

Clerical^per position. 80 


Square feet 

Public services 

Division head.150 

Department head. ISO 

Reference librarian. 110 

Special services. 110 

Circulation librarian .. 110 

Clerical — per position. 80 

Public services points 

Per librarian's station. 125 

Per clerical station. 80 


B. The California State Department of Edu¬ 
cation in 1955 included this statement in A 
Rmstudy of the Needs of Cetifornie in Higher 
Education 

Librmries.— loXmi library space requirements, 
including study halls and all library-staff 
work areas, were computed on the basis of the 
following estimates: 

1. Reading rooms and study halls, including 
circulation desks and staff offices: 30 net 
square feet per station and one station for 
every four full-time students, or 7.5 net square 
feet per full-time student. 

2. Collections housing the volumes listed 
below, including work areas, assuming pro¬ 
gressively greater use of closed stacks as 
collections increase in sice, and the use of 
central storage facilities for the larger col¬ 
lections: 


First 150,000 volumes. 0.10 net sq ft 

per volume 

Second 150,000 volumes. . . . 0.09 

Next 300.000 volumes. 0.08 

Next 400,000 volumes. 0.07 

Second 1.000,000 volumes . . 0.05 


I Note; The total floor area allowed by 1 and 2 above will, 
it is estimated, provide for the necessary canals, microrilm 
and audio-visual facilities, etc.) 

3. Sixe of collection: 

State collage: 30 volumes per full-time stu¬ 
dent for the first 5,000 students, plus 20 vol¬ 
umes per full-time student beyond 5,000 
students. 

University: 100 volumes per full-time stu¬ 
dent for the first 10,000 students, plus 75 
volumes per student for the second 10,000 
students, plus 50 volumes per student beyond 
20,000 students. 

C. The United States Veterans Administra¬ 
tion has prepared tables to indicate library 
space assignments which are based on the 
number of beds in different types of hospitals. 
They are hoping by the use of these tables to 
determine through a computer the square foot¬ 
age to be assigned in a library for each group 
of space users, library staff, hospital staff, 
patients, shelving equipment, and so forth. 


INDIVIDUAL STUDY CARRELS 

From on Educofionol Fodlifiet 
Loboroferiet Report* 






Fig. 1 A voriety of poktible thopes ond orrongements for tmolUgroup rooms. 



• "The School Librory, Facilities for Independent Study 
in the Secondary Schod/’ by Ralph E. Ellsworth, Ph.D., 
and Hobart D. Wagener, A.I.A., edited by Ruth Wein- 
stock, Educationol Focilities Laboratories. New York, 
1963. 
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plan: conference table 
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plan: storage carrel 


Fig. 7 Arrangement of correlt for three-fttudent ploce*. Bate it a hexagonal table. 
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By CHESTER ARTHUR BERRY, Ed.D. 


STUDENT UNIONS 
Organization 

Since by definition the term college union has 
two meeninge —organiaetion and building—>it 
it necettary to investigate the nature of each. 
The organisation of atudents, faculty, and 
alumni which composes the union usually oper* 
ates with a governing board at its head. This 
board, which may or may not include repre* 
sentatives of the three groups, it responsible 
for the operation of the union, although much 
of the detail ia handled by trained staH mem* 
bers and much of the guiding philosophy it 
originally that of the professional staff. The 
board itaelf is concerned largely with questions 
of policy and implementa its policies through 
the work of various volunteer committees and 
the paid staff of the union. 

The committees consist almost entirely of 
students and may or may not include members 
of the governing board. At Michigan State Uni¬ 
versity the following standing committeea 
operate: education, library, merit, outings, 
publications, publicity, social, and tournament. 
At the University of Nebraska standing commit¬ 
tees for 1950-51 included: general entertain¬ 
ment; special activities; convocations and hos¬ 
pitality; music activities; house and office; 
public relations; recreation; dance; and bud¬ 
gets, orisntation. and evaluation. Regardless 
of the titles and varying functions, moat of the 
committees serve as the links which connect 
the boards with the general campus population. 
The committees plan and eMscute programs, 
attending to such detaile as scheduling, pub¬ 
licising, decorating, and budgeting. They may 
choose records for the music library, prints for 
the art collection. They may help in the orienta¬ 
tion of freshmen or study a proposed change in 
furniture arrangement. They may run the bil¬ 
liards tournament or e book review hour. The 
committees, sensitive to campus needs and 
intereata. keep the union dynamic, flexible, and 
busy. 

Building 

The nature of a college union building varies 
with each structure, whether approached from 
either the functional or the physical stand¬ 
point. Functionally it is a community center of 
the first order. It may be a library, art gallery, 
art workshop, theater, billiard and bowling 
room, dance center, scene of concerts and fo¬ 
rums, informal outing and sports headquarters, 
office building, hotel, public relations agency, 
ticket bureau, general campus information bu¬ 
reau, convention headquarters, and post office. 
The uniqueness of college unions demands 
custom planning, with the result that, physi¬ 
cally, union buildings differ as local situations 
diHer. While the overall purposes of unions re¬ 
main relatively alike, their functional and 
structural natures vary. 

The functions housed by the union building 
ideally are those needed to make it the focus 


Pionning a CoHff Union Building, Teochert College 
PrsM, New York, 1960. 


of the recreational, cultural, social, and civic 
life on the campus. Needless to say, many ex¬ 
isting campus facilities such as the library, 
art museum, gymnasium, or theater cannot and 
should not be duplicated in a new union 
building, but the inclusion of as many such 
facilities es are feasible is desirable to assure 
that the widest possible range of educational 
experiences are made available by the union. 

Structurally, of course, the union building 
must house efficiently the facilities required by 
the union functions while suggesting its pur¬ 
poses by its appearance and design. Hs atmo¬ 
sphere should meet the local requirements. If 
the union is considered “the living room of the 
campus.** it ia logical that it reflect the friendli¬ 
ness and warmth of a living room. If it exists 
largely to serve es a convention center and ho¬ 
tel, it might well oHer a more formal environ¬ 
ment but, it should be pointed out, such an 
approach may result in a building and an opera¬ 
tion which do not meet the terms of definition 
of a college union. Whatever the locel require¬ 
ments may be, it seems well to remember that 
much of the activity of a union is informal in 
nature and that most of the participation in ita 
activities is carried on by informal college stu¬ 
dents. The nature of e college union building, 
then, might well be largely informal to reflect 
the character of the activitiea which it houaes. 

The well-planned union building separates its 
arees by functions to permit efficient communi¬ 
cation, supervision, and operation. It does not 
place bowling areas next to conference rooms 
or information desks on upper levels. By sepa¬ 
rating yat coordinating ita components, it con¬ 
tinually offers the opportunity for new experi¬ 
ences, so that the walk from the coffee shop to 
the games area, for example, may lead atudents 
past a music room or by an art exhibit It liter¬ 
ally surrounds those who use it with opportu¬ 
nities. and this pervasiveness is a part of the 
nature of a union. 

Facilities and Activities 

The diversity of facilities and activities of a 
union building makes their classification into a 
few major categories difficult. Nevertheless, 
there are some aspects of similarity of use. 
such as noise, service, or supervision, which 
appear to recommend it. The eight classifica¬ 
tions include: 

1. Administrative, service, and maintenance 

2. Food 

3. Quiet 

4. Theater 

5. Hobby 

6. Games 

7. Outdoor 

8. Miscellaneous 

Insistence on rigid separation of activities 
into areas is, of course, fruitless. Thus, lis¬ 
tening to records or working on the collage 
newspaper are hobbies which might well take 
place in the quiet area, and a bridge tournament 
held in the main lounge would defy cataloging, 
involving as It does a quiet hobby which is a 
game. 

Far from definitive, the table merely Indi¬ 
cates the type of program which can fit into 
each area. Much of the duplication of function 


which occurs among areas is caused because 
all facilities are not likely to be found in any 
union building, with the result, for example, 
that the ballroom or meeting rooms of a the- 
sterless building may assume many of the 
functions which are best performed in the the¬ 
ater. Conflicting events also demand alternate 
expedients, such as showing motion pictures 
in a large meeting room on dress-rehearsal 
night or holding a club meeting in a rehearsal 
room on an evening when meeting rooms sre at 
a premium. The table does not exhaust the flexi¬ 
bility of use by any means. Obviously the small 
building without cardroom, chess room and 
ballroom can use its lounges for many of the 
events listed lor those areas. The success and 
attendance <not necessarily synonymous) of 
various programs also determine their loca¬ 
tions, so that an exceptional music recital 
might well be held in the theater while a bridge 
tournament might never require the use of the 
ballroom. 

Not all of the facilities mantioned are dis¬ 
cussed here. Some, such as cooperative gro¬ 
ceries or ice skating rinks, occur so seldom in 
connection with unions that they can scarcely 
be considered as union facilities. Others — 
bookstore, faculty space, hotel unit, swimming 
pool, university administrative offices, beauty 
and barber shops, or chapel —are facilities 
about which there is widely varying opinion and 
are usually justified only by local circum¬ 
stances. 

Administrative. Service end Maintenance Areas 

A glance at the Classified Facilities Table re¬ 
veals that union program activities as such are 
infrequently held in moat of these facilities. The 
program potential of the barber shop and check 
rooms, for example, is not very high. Closer 
examination of the table shows that nearly all 
of the activities are in the nature of services and 
moat of them, in all probability, are performed 
by paid staff members. If the union board has 
its oHices located awey from the administra¬ 
tive offices, the function of staff members is 
even more pronounced, since many of the ser¬ 
vices rendered, such as interviewing and 
training union committee applicants or oper¬ 
ating a talent agency or a date bureau, are car¬ 
ried on in the student oHices. 

Food Areas 

Examination of the Classified Facilities Table 
showe that the variety of food services offered 
by union buildings equals that of large, modern 
hotels. They include soda fountaina and grill, 
cafeterias, private dining rooms, service dining 
rooms, coffee shops, faculty dining rooms, 
commuters' lunchrooms, women's dining 
rooms, and banquet rooms. 

Since the dining service is the main source of 
union revenue and caters regulerly to a large 
segment of the campus. It is extremely impor¬ 
tant that it be planned, constructed, and oper¬ 
ated properly. 

Functkmalitv As in other union building facili¬ 
ties. the functions of the food service areas 
vary with the institutions. Tha existence of 
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othttr •ating faoiiiliea on and off lha campus, 
the policies of such facilities (a la carte, five* 
or seven-day board bills, semester contracts), 
the location of esisting places as well as that of 
the union building, the prevalence and size of 
conferences and conventions, and the institu¬ 
tion's future plans are some of the items 
which should be considered. 

Food Arot Comoonontt An all-inclusive union 
food operation, embracing soda fountain and 
grills; cafeteria; private, women's, faculty, 
banquet, and service dining rooms; coffee 
shops; and commuters* lunchroom includes 
many components in common with other food 
operations elsewhere, since the flow process is 
basically the same. Such components include 
receiving, storage, meat cutting, vegetable 
preparation, cooking, bakery, ice cream, salad, 
service (cafeteria counter or waitress pantry), 
dining, pot-washing, dishwashing, garbage and 
trash storage, maintenance, employees' facili¬ 
ties. rest rooms, coat rooms, and offices. All 
unions neither need nor are able to afford such 
a comprehensive plant, and only the largest can 
use all components. Certainly few small unions 
can afford to hire a butcher for a meat-cutting 
room, and many provide only refreshment ser¬ 
vices through a soda fountain or grillroom. 

Racshring The receiving facilities of the food 
area need not be separate from those for the 
rest of the union building. If combined to serve 
all the other areas, they may permit the employ¬ 
ment of a receiving clerk. A central storeroom 
for nonperishable items is quite feasible as 
well, and such arrangement may make it pos¬ 
sible for even the smaller unions to use a re¬ 
ceiving clerk-storekeeper. Obviously, both 
vertical and horixontal transportation is needed 
in such an oparation and, since the frequency 
and perishability of food deliveries are high, 
the receiving room should be near the food 
service department. 

Storage Storage in the food area includes dry 
stores or nonperishabies, day stores, re¬ 
frigerated stores, froxen stores, gsrbage and 
trash storage. Some may include several sub¬ 
divisions such ss freesers for meat, fruit, vege¬ 
tables, and ice cream or dairy and meat, fruit, 
and vegetable refrigerators. 

Sarvica Anmi The service areas are directly 
between the various preparation areas and the 
dining areas in the flow chart. They ore usually 
the places where the food is placed on the indi¬ 
vidual plates and distributed and may take the 
form of a cafeteria counter, a serving kitchen or 
pantry, a waitress station, a serving counter in 
the kitchen, or a station in a short-order kitch¬ 
en. In this area food must be kept hot or cold 
and dishes stored. Dispensing of food occurs 
here for consumption in the dining area. Re¬ 
finements and variations of this basic operation 
differ according to the type of food service 
being offered. 

The prepared food in larger union buildings 
may go in several directions from the central 
kitchen. Cafeterias, counters, banquet service 
kitchens, soda fountains, coffee shops, employ¬ 
ees' cafeteria counters, private and public 
dining room kitchens, and commuter lunch¬ 
rooms may all be served from this single area, 
with auxiliary food preparation completed at 
the serving scene. 

Supplying food to these service areas calls 
for various kinds of transportation. Cafeterias 
demand a rather steady stream of food for two 
or more hours at a time, while banquets and 
private dinners demand that all persons be 


Classified Facilities Table 

Administrative, Service, and Maintenance: 
Offices 

Check and coat rooms 
Information center 
Bookstore 
Non-union offices 
Ticket office 
Barber shop 
Beauty shop 
Post office 
Maintenance shop 
Lobby 

Western Union office 
Shops 

Lost and found 
Food: 

Soda fountain and grill 
Cafeteria 

Private dining rooms 
Service dining rooms 
Coffee shop 
Faculty dining room 
Commuters' lunchroom 
Women's dining room 
Quiet: 

Meeting rooms 
Lounges 

Music listening room 

Library 

Guest rooms 

Dormitory 

Chapel 

Other faculty space 
Games; 

Table tennis room 
Cardroom 
Billiard room 
Hobby; 

Photographic studio 
Art shop 
Craft shop 
Theater; 

Auditorium 

Stage 

Dressing rooms 

Shops 

Lobbies 

Projection booth 
Outdoor: 

Cement slab 
Sun decks 
Picnic areas 
Miscellaneous 
Ballroom 

Music recital room 
Music practice room 
Television room 
Convention hail 
Non-Union; 

Campus newspaper 
College yearbook 
Student government 
Student radio station 


Duplicating area 
Rest rooms 
Janitorial spaces 
Bulletin boards 
Bank 

OeiiverY area 
Trash rooms 
Elevator 

Mechanical rooms 
Storage 

Employees* lockers and rest rooms 
Pay telephones 
Corridors 
P-A system 

Banquet room 

Offices 

Kitchen 

Dishwashing room 
Garbage room 
Refrigeration room 
Trash room 


Commuters' lockers 
Box lunch lockers 
Commuters' sleeping rooms 
International center 
Student activities area 
Student organization offices 
Art room 


Bowling alleys 
Chess room 


Outing club headquarters 
Amateur radio transmitter 
Lending art library 

Stage house 
Costume shop 
Costume storage 
Rehearsal room 
Ticket office 
Offices 

Games 

Parking 


Swimming pool 
Ice skating rink 
Cooperative grocery 
Ski slide 


Student amateur radio club 
Religious advising 
Outing club 
Others 
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■•rv«d nearly aimulianeoualy. Public dining 
roonria, coHee shops, and soda fountains re¬ 
quire more individual service. 

Many unions do a brisk take-out business 
with coffee, sandwiches, and similar refresh¬ 
ment being purchased for consumption outside 
the building. Much of this business occurs late 
in the evening when food is taken back to living 
units for consumption during study hours. The 
soda-fountain-short-order facilities with their 
long operating hours and particular menu are 
best equipped to handle this operation. 

Oinino Rotmit Basically, the function of the 
dining room is the housing of eaters- If this 
were its only function, the most economical 
and efficient way to fulfill it would be achieved 
by using long tables with stools stored under 
them and with one large room used for all 
eating. Since some of the union's education and 
service programs are carried out in the dining 
areas, they must do much more than just house 
eaters In addition to eating, such activities as 
card and chess playing, dances, carnivals, en¬ 
tertainment, concerts or recitals, radio forums, 
or speeches may occur in them. They may 
house displays or serve as polling places. 
Meetings and private parties may take place in 
some of them, classes in etiquette or home¬ 
making in others. In some, conferences or con¬ 
ventions for hundreds may be occurring simul¬ 
taneously with intimate tete-a-tetes in others. 
Therefore, more than mere feeding stations, 
the dining rooms are really gathering places for 
people. They are important in bringing stu¬ 
dents, faculty, alumni, staff, and the public to¬ 
gether, and they further the unifying concepts 
of the term union. 

The variety of dining facilities found in the 
larger onion buildings attests to the variety of 
dining functions demanding service. There are 
the soda fountains or snack bars where a quick 
bite or cup of coffee may be obtained or where 
acquaintanceships are made and friendships 
cemented. This, more than any other single 
spot on campus, Is apt to be the gathering 
place. Smoke, juke box music, laughter, con¬ 
versation and crowds typify it, and informality 
is its keynote. The coffee shops offer informal 
dining, with or without table service, for a re¬ 
laxed meal or casual entertaining; the cafeteria 
provides the low-priced three meals a day; and 
the dining room, with its linen, service, crystal, 
and other fine appointments, Is the place for a 
full-course meal, special date, or folks from 
home. The banquet hall provides for the nu¬ 
merous student, faculty, and other organiza¬ 
tional dinners that occur throughout the year 
but which abound each spring, and the private 
dining rooms cater to luncheon or dinner 
meetings for groups, classes, guests, or others. 


Quiet Areas 

All the quiet areas of the union building need 
not be connected, but they should be isolated 
from the noisier sections such as kitchens, 
workshops, or game areas Actually, quiet 
areas subdivide quite easily by function to per¬ 
mit separation. Thus, the living quarters such 
as guest rooms, guest dormitories, or com¬ 
muters' sleeping rooms should be separated 
from the busier lounges and meeting rooms, 
and their combination permits more efficient 
operation, supervision, and housekeeping. Stu¬ 
dent activity areas (rooms with desks and 
files not permanently assigned) and student 
offices (permanently aasigncKf spaces) should 
be together for ease of communication and 
supervision. The facilities for day students, if 
they are distinguished from those normally 


used by ail students, should adjoin each other, 
including their lunchroom and lounge. The loca¬ 
tion of meeting rooms near each other permits 
flexibility of use, easy transfer of furniture and 
equipment, proper supervision and mainte¬ 
nance resulting from concentration of people, 
and economy of time between meetings. 
Lounges may be spread throughout the 
building to serve various sections and may vary 
in kind with the sections they serve 

Some of the quiet areas may well be served 
by separate entrances, included among which 
could be the chapel, guest quarters, faculty 
lounge, international center, and student activ¬ 
ities and office spaces. Problems of control 
arise when this situation occurs and it may 
have some divisive effect on the union, but late 
operating hours in the newspaper office or 
guest wing may dictate separation of such ar¬ 
eas from the whole building, as may the partial 
operation of the building during vacation peri¬ 
ods. 

Music listening (properly soundproofed), 
library or browsing, and art display rooms can 
bo located together in a sort of cultural center. 
If this is done, the issuing of records, books, 
snd periodicals and prints from a central loca¬ 
tion and supervision of that area proves eco¬ 
nomical. These areas are likely to offer less 
attraction than the game areas, for example, 
while supplying experiences of value in broad¬ 
ening the horizons of undergraduates Their lo¬ 
cation, however, in a fairly prominent spot may 
encourage more patronage, but since heavy 
traffic and accompanying noisiness may result, 
a choice may be necessary between promi¬ 
nence and peacefulness of position 

Matting Roomt ExpmnsibHity. A glance at the 
Classified Facilities Table shows a wtde variety 
of uses to which meeting rooms and lounges 
may be put and the degree of interchangeability 
which exists between the functions of the two 
areas If lounges are not to be used for formal 
programs but solely for spontaneous, informal 
use, the number of meeting rooms required is 
larger than that demanded when the use of 
lounges permits more flexibility. It seems quite 
certain, at any rate, that the meeting room facil¬ 
ity will require expansion early. 

The need for many small meeting rooms does 
not eliminate the demand for larger ones. 
Enough of each is expensive and the compro¬ 
mise of dividing large rooms into smaller ones 
by means of folding or sliding walls is a widely 
accepted one, even though it is a compromise 
with faults centering largely around the acous¬ 
tic problem. 

Some small meeting rooms, equipped with 
tables and seating, may double as conference 
rooms, and the tables themselves may serve as 
rostrums for meetings as well as conference 
tables. 

The addition of a small 16 mm projection 
booth at the end of a meeting room simplifies 
the showing of motion pictures to small groups 
and eliminates much of the need for trans¬ 
porting and setting up equipment in a room 
where its noise, light and extension cords de¬ 
tract from the film showing. Such a booth, 
separated from the meeting room by a wall and 
glass port, can serve many groups and relieve 
much of the load normally placed on a theatre, 
particularly if this booth looks into a larger 
room which may be subdivided 

loufigai A variety of lounges —men's, wom¬ 
en's, faculty, commuters', mixed*—may be in¬ 
cluded in a union building. To a certain extent, 
the kind of institution involved determines the 
kinds of lounges which sre desirable. A resi¬ 
dential college does not need a commuters' 


lounge; a women's college probably finds a 
men s lounge superfluous, although it may 
wish to have a room available which can be 
converted to serve such a purpose on special 
occasions. The existence and location of a fac¬ 
ulty club may determine the desirability of a 
faculty lounge, and the facilities and enter¬ 
taining regulations in living units bear on the 
size and number of mixed lounges. The pres¬ 
ence and availability of other lounges on cam¬ 
pus should be considered in planning the union 
building lounges. 

Reading Roooil While all colleges have li¬ 
braries, they seem to be considered primarily 
places for work, so that much can be done by a 
union browsing or reading room to stimulate 
good recreational reading habits on the cam¬ 
pus. Avoidance of the "library stigma" may be 
ochieved by using comfortable surroundings 
with air conditioning, fireplaces, decorative 
plants, proper lighting, by not numbering the 
binding of books and by meeting the reading 
needs through a selection committee. Certainly 
atmosphere is important if the browsing room 
is to be the son of place where students and 
others go for intellectual stimulation or satis¬ 
faction, or to while away some time. 

The normal functions most likely to be car¬ 
ried out in the browsing room are book, period¬ 
ical and newspaper storage, reading and book 
selection. Books are usually shelved around 
the periphery of the room, and this area should 
be separated from furnishings and equipment 
by an aisle wide enough to permit persons to 
select their books easily. Periodicals and news¬ 
papers require less browsing room and may be 
incorporated in a lounge arrangement of furni¬ 
ture by use of standard racks, or by storage on 
coffee or other tables. 

Mmic Roomt Marked changes have occurred in 
the field of music listening. Record changers, 
the long playing record, tape recorders, and 
high fidelity have increased tremendously the 
interest in reproduced music and have offered 
unions, among others, a real opportunity for 
improving the level of musical understanding 
and interest of their students. At the same time, 
problems of control and usage have been 
raised since record and tape playing equipment 
is costly and complex, records easily damaged 
and the noiae potential great enough to trans¬ 
form the so-called quiet areas of the union 
building into pandemonium. The whole music 
listening program must be thought out well in 
advance because this aspect of the union 
building is dependent to a very great extent 
upon the manner in which the program func¬ 
tions. individuals listening to music may do so 
in booths, small rooms or lounges of varying 
sizes. They may be using earphones which can 
disturb no one, commercial combination pho¬ 
nograph-radios, or custom-built high fidelity 
sets. They may be playing the records them¬ 
selves or may have requested selections which 
an attendant is playing from the control point. 
Records and tapes may be kept with the player 
and used by anyone, they may be issued by an 
attendant or they may be private property. Per¬ 
sons using record players may be required to 
pass a lest in the operation of the equipment. 
Planned group listening such as record coffee 
hours may be held in a multipurpose lounge 
equipped with a player or a speaker from a 
master system, or they msy taka place in a 
music lounge specifically designed for music 
listening, recorded and live. Economy may de¬ 
mand that listening booths be connected with 
the reading room where group concerts ere 
held. Obviously, many of these items must be 
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conaid«r«d b«for« the building is pisnnsd, 
bscsuss such items as conduits, storage racks, 
acoustics, equipment, furniture, electrical out* 
lets, glaied doors for supervision, and cata* 
ioging methods determine much of the utility 
of the music room. 

Commutert* Areas Nonresident students at col* 
leges near or in metropolitan centers afford 
many problems to unions, a number of which 
center around their nonparticipation in most 
of the union's programs. Their demands on the 
college naturally differ from those of the resi* 
dents. They need parking space on the campus, 
a place to eat a bag or light lunch, storage place 
for books, lunches, and similar equipment, a 
spot for resting or, perhaps, an occasional 
overnight stay. While the union is not neces* 
sarily the only location on the campus where 
such services may be rendered, it seems to be 
the logical place for many of them. Further* 
more, many of the day students are quite 
likely to eat in the union and to use it as their 
headquarters, and so it seems logical to plan 
to meet as many of their demands ^s possible 
in advance. If the union building is to be a uni* 
fying factor on the campus, it must be prepared 
to serve the offtimes ierge[nonrssident]Beg- 
ment of the student body. 

Guest Rooms Many union buildings contain 
overnight guest facilities, the extent of which 
ranges from e single room or suite through 
large, barracks-like halls to elaborate hotels 
with full commercial service. The facilities may 
be intended primarily for university guests, 
such as convocation speakers, for visiting 
groups such as athletic teams, for parents or 
returning alumni, for the guests of students or 
for conventions. They add to the service as¬ 
pects of the union building and offer little to its 
educational program aside from the training 
the lerger units afford to student employees 
and to students who are majoring in hotel 
administration. The inclusion of guest rooms 
in the union building depends upon many di* 
verse elements, such as present and future 
needs, facilities existing elsewhere, nearby 
hotala, curricular development, operating 
hours, operating costs and other union facili¬ 
ties, and careful study is indicated. The fact 
that the Association of Collage Unions lists 
hotel units among the doubtful facilities to be 
included in union buildings should serve to re¬ 
inforce the need for careful study. 

Student ActivHiet Area A student activities area 
is a space housing a number of desks and filing 
cabinets which can be used by varying student 
organizations for a portion of the academic 
year. Thus groups which do not need an office 
or room of their own can be accommodated 
with a minimum of apace allocation The num¬ 
ber of groups and activities on each campus 
that might use such an area determine its site, 
and it appears wise to consider that the exis¬ 
tence of such an area might well increase re¬ 
quests for its use. thus making a somewhat 
oversized original plan advisable. 


which the Classified Facilities Table indicates 
may be held therein, thus making desirable the 
inclusion of a theater in the union building. 
With a well-housed drama program already in 
operation, the theater requirements mey be 
pared down so that nothing more than an audi¬ 
torium and platform suits the union s needs. 
Such a solution appears most questionable, 
however, since it provides little more than a 
forum for speakers, a location for motion pic¬ 
tures and stage for forme! music concerts. 
Such activities as variety or vaudeville shows, 
fashion shows, orchestral and choral concerts, 
sing contests and dance recitals become diffi¬ 
cult to present without proper stage, scenery, 
dressing, shops, wing and lighting facilities. 
The use of road shows— ballet, drama, opera, 
and the like—by the union is obviated. It may 
be that such activities can be houeed else¬ 
where, but the demands on theaters of dramatic 
groups for practice and for rehearsal and 
staging time, of music groups for practice and 
concert time, of assemblies, meetings and con¬ 
ferences for auditorium time, of departments 
and organizations for space for motion pic¬ 
tures, lectures and demonstrations, indicate 
that a close study of all present demands upon 
theater facilities be studied and that future pos¬ 
sibilities. particularly as suggested by other 
campuses with adequate union theaters, be 
considered before plans are drawn up. The 
place of other existing theaters and assembly 
halls in the campus scheme of things, including 
policies governing their use, should be given 
grave consideration. 

A union theater would seem to suit moat of 
its purposes if it houses the requirements of a 
fairly orthodox collegiate drama program and 
adds such items as an elevating forastage- 
orohestra pit: audience access to stage for 
variety shows, sing contests end the like; 
fluctuating seating capacity by means of sliding 
panels or draperies: reception or lobby lounge; 
broadcasting facilities; possible combination 
craft-scenery shops, and still and motion- 
picture equipment to achieve the flexibility 
which is an earmark of the union building. 

To function completely, the union theater 
would be composed of: 


Auditorium 
Stage 
Forestage 
Orchestra pit 
Proscenium eroh 
Dressing rooms 
Scene shop 
Costume shop 
Light booth 
Makeup room 
Rehearsal room 


Projection booth 
Sound system 
Screen 
Stage house 
Lobby 

Ticket office 
Scenery storeroom 
Control board 
Rest rooms 
Cost room 

Lounge or green room 


Some of these facilities, such as lounge, 
coat room, rest room or rehearsal room, may 
be a part of the union building and serve a 
double purpose, so that a nearby lounge may be 
used for receptions or a properly shaped 
meeting room double for use during live re- 
heersals 


Theater 

Need Like so many other parts of the union 
building, the theater must be custom-built to 
suit its campus. It is quits likely that a union 
building located near a modern, well-equipped 
theater can utilize these facilities for its pro¬ 
gram and not nsed a theater of its own. On the 
other hand, the demands on such a theater by 
dramatic and other groups may render the the¬ 
ater unavailable for the variety of activities 


Arts and Crafts Shops 

The variety of offerings which the union's 
shops can provide is large Some of these 
offerings, such as photography, demand spe¬ 
cialized facilities and equipment; others, such 
as leatherwork or jewelry making, require little 
and can be eccommodated in a general shop 
area. The toola of some crafts may be used in 
common by participants in other union activi¬ 
ties, so that the scene, maintenance, and wood¬ 
working shops may use the same power tools 


and central materials sources and the camera 
club and campus publications the same stu¬ 
dios. The size of the union and the university, 
the orgenizational scheme and expected use of 
the veriouB shops would determine the pos¬ 
sibility of such a combination. Among the arts 
and crafts activities which a union might 
embrace are: 


Painting 
Sketching 
Block printing 
Poster making 
Silk screening 
Clay modeling 
Weaving 
Rug making 
Drawing 
Fly lying 
Plastic work 


General woodworking 

Picture framing 

Cabinet making 

Metal and jewelry work 

Ceramics 

Drafting 

Photography 

Leatherwork 

Graphic arts 

Sewing 

Knitting 


While edherenis of nearly each art or craft 
could develop e list of reasons why their favor¬ 
ite activity should be allocated separate apace 
and equipment, much of it with special require¬ 
ments such as north light for sketching or hu¬ 
midity control for clay modeling, enough com¬ 
promises and combinations can be effected to 
provide a variety of activities within a reason¬ 
able area. 


Outdoor Games 

The extent to which the games area should be 
developed is dependent In large degree on what 
is available elsewhere on the campus. The num¬ 
ber of games within the union’s provincs which 
can be played outside might include bedminton. 
bowling on the green, boccie, croquet, curling, 
clock golf, horseshoes, shuffleboard, table 
tennis, giant checkers, deck tennis, roque, 
quoits, and a variety of table games such as 
chess, checkers, or cards. 


Integration of Areas 

Some union facilities must be located on the 
street level; others operate most efficiently on 
other levels. There are strong reasons for 
placing food services, information canter, 
bookstore, ticket offices, ballroom, and admin¬ 
istrative offices on the ground floor, while 
other areas such as publication offices or stu¬ 
dent activity offices may be in less accessible 
locations. Guest rooms, which receive rela¬ 
tively little traffic and function better in qui¬ 
et, fit nicely into higher floors and more remote 
wings. The task of putting the various elements 
of a union building together so that each fulfills 
its own function while complementing that of 
the others is nearly certain to demand com¬ 
promises Realism may dictate that such reve¬ 
nue-producing facilities as a bookstore or soda 
fountain take precedence in location over a 
music room or browsing library, even though 
it may be educationally desirable to expose, at 
least by propinquity, those entering the 
building to the latter rather than the former. 
Traffic to the moat popular areas of the union 
building should not be so directed that it 
causes great crowds of people to throng its 
passages and stairways to the disturbance of 
other sections and to the detriment of building 
maintenance. Some seldom-used facilities, 
such as a ballroom or hobby shop, may finally 
be placed on the top floor because there is no 
room slaswhere for thsm. 

SegregitiOfl by FunctiOfl Whenever practical, ar¬ 
eas should be separated by function, as previ¬ 
ously described in the section on game rooms, 
where supervision, instruction, and equipment 
control for ail ware made posaibia. Such areas 
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may assist others in their functions when 
properly located and so, while complete in 
themselves, they can nevertheless help and be 
helped by others. Thus, a self-contained game 
area receives players from a nearby coffee 
shop, and the presence of such a shop induces 
gamesters to stop for refreshments when 
leaving. It is to be hoped that persons walking 
by a corridor case containing a craft display 
might be interested in utilising the out-of-the- 
way hobby shop. 

Some principles in combining the elements 
of the union building into an entity are elemen¬ 
tary. The games area is noisy and should not be 
next to sleeping rooms or private dining or 
meeting rooms. Kitchens demand considerable 
delivery, removal, and storage, hence they 
should be near driveways, storerooms, and 
receiving spaces. The information center 
should be near the main entrance. The theater 
should have its own exits and entrance and is 
probably best situated in its own wing. Similar 
or related activities may suggest combinations 
such as the ballroom-banquet room or theatre- 
radio station. The browsing, music, and art 


rooms can be worked into a unit which is ser¬ 
viced and supervised by one central control or 
which, at least during rest periods or emer¬ 
gencies, can be satisfactorily administered by 
one person. 

The kitchen should connect with the ball¬ 
room and with certain of the lounges and 
meeting rooms, even if only by conveyors or 
elevators, to provide adequate service for re¬ 
ceptions, coffee hours, intermission refresh¬ 
ments, and, possibly, banquets. Thus, those 
areas served by the kitchen but not on the same 
level must be vertically aligned with it if they 
are to be serviced by a dumbwaiter. 

Public Spaces So far, then, the food areas are 
best located largely on the ground level with 
the games rooms not too remote from the re¬ 
freshment area and with some meeting rooms 
and lounges directly above the kitchen. The 
theater crowds at intermission may use the re¬ 
freshment service if it is not loo far distant, 
hence this wing, which offers some meeting 
apace while sometimes needing additional 
reception and rehearsal room, might well ad¬ 


join the foot-meeting-room section. A review 
of this portion of the building so far reveals it 
to be a busy place with many persons using it 
for eating, meeting, and theater work. Service 
facilities such as coat rooms, toilets, and public 
telephones are needed, and multipurpose 
lounges prove valuable. If the costume and 
stage shops are to have any connections with 
the hobby shops, the latter must be included in 
this section of the building. By the same token, 
if the darkroom facilities are to be used by the 
campus publications, these offices might well 
be located here. 

Reception Ceeter The main entrance, lobby, and 
information desk go together. In some union 
buildings the information center includes tick¬ 
et, cigarette, and other sales, a lost and found 
service, and, possibly, some office functions. 


Figures 1-21 ore reprinted from Manning Co/hgv 
Union Facifitiet for Mutfipie-use, Association of College 
Unions—Intemationol. Madison, Wisconsin, 1966. 


FUTURE BLOG 
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Smaller unions combine this center with an 
administrative office and even make it the is* 
suing and supervising center for the music and 
browsing rooms. Many unions may wish to 
place a large lounge for receptions next to the 
main entrance. Coat rooms should adjoin this 
area, and toilets should be near by. 

Admiliatrithre Spaces If the advantages of ad¬ 
joining offices outweigh those of decentralized 
offices, an administrative suite can be planned 
wherein equipment and personnel can be used 
with flexibility. Some office space is needed in 
the various departments but can be reduced if 
centralization is adopted. Should decentralized 
offices be used, the social director might well 
be housed in the student activities section 
where the various student government organi¬ 
zations, union committees, and publications 
hold forth. In this way communication among 
the various groups and with the social director 
is improved and a relatively quiet group of 
activities kept together. If decentralization of 
offices is adopted, other offices besides the 
social director's can serve double duty. The 
business office near the food or bookstore area 
can offer closer supervision and emergency as- 



About 70,000 sq. ft net area (alt 
facilities — exclusive of walls and 
circulation) 


Fig. 2 A union embrocing typicol foctlifiet utuolly 
required at a univertify for about 6,000 ftfudenH: 

• Food Service 

• Sociol Focilitieft 

• Recreotion Rooms 

• Small Auditorium 

• Mooting A Conference Rooms 

■ Offices 

■ Service Auxiliaries 



Fig. 3 Union auditorium—Needed for union cul- 
turoi progrom, movies, conferences. 



sistance. A maintenance superintendent's of¬ 
fice near the maintenance shop or a reservation 
office near the information center can provide 
bonuses in the form of added service. 

Quiet Areas The quiet areas, logically enough, 
occur away from the noisier, highly trafficked 
ones. Offices; conference and meeting rooms; 
art, music, and browsing rooms; and lounges 
go well together, but they cannot entirely be 
separated from the noisier sections. Meeting 
rooms with their periodic traffic introduce 
some noise to an otherwise quiet facility, par¬ 
ticularly when larger rooms are in use. and it 
may be that larger meeting rooms and lounges 
fit into the noisier section, which includes the 
food services, while smaller meeting rooms 
and lounges and conference rooms are com¬ 
bined in a quiet section which embraces of¬ 


fices and other less noisy facilities. While 
outside noise can interfere with the music 
room, the considerable amount of sound which 
originates therein makes the music room a 
most unlikely component of a quiet area unless 
it is well soundproofed. 

By and large, the quiet areas of the building 
present most of the demands for late or vaca¬ 
tion-time operation. Guest rooms and adminis¬ 
trative and publications offices are quite likely 
to function late at night or during the Christmas 
or summer vacations, and locating these to¬ 
gether with separate access permits their use 
after the union's normal operating hours. With 
this in mind it may seem advisable to place the 
campus radio station alongside the various stu¬ 
dent offices. Separate use of other areas of the 
building should also be considered in laying out 
the floor plans. 



TV AREA 

For oormzl dilly demznd — partition closed, 
avoiding noise distraction for loungers 


THE AREA SAVED 

6% of 39,100 gross sq ft (25% of 

$1,173,000 total cost) 


5% of 91,600 gross sq ft union (.18% of 
$2,750,000 Iota! cost) 


Fig. 5 Main lounge—Used to expond TV viewing areo during apeciol 
event broadcotft, with foiding portition open. 


“Ifl 

St 

J 


St 


Fig. 6 Informotion desk—Requires fulMime ot> 
tendont. 


MEETING ROOM A 
(700 sq. ft.) 

A lyprcal need afternoons and 
evenings 

MEETING ROOM B 
(500 sq. R.) 


Fig. 7 Privote dining or meeting 




DIRECTOR'S 
RECEPTION AND 
CLERICAL OFFICE 

Receptionist typist serving also 
as desk attendant during office 
hours. 


CHECKROOM 


INFORMATION DESK 


Fig. 4 Separate TV lounge—At minimum lize 

needed for apeciol event broodcotfs. Fig. 8 Combined focilifiea. 
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Fig. 9 Normoi mpin-floor focilifiet: (o) confmrmncm room; (b) coot chockroom. 


CAFETERIA SNACK BAR 

Often ioceled in different peris of union. 



LXIT Entrance from service counter area Entrance from service counter area EXIT 

Fig. 10 Union food torvicos. 


LARGE MEDIUMSIZE 

PARTY. BANQUET ROOM MEETING ROOM MEETING ROOM 

(Occisionit use. miioly vreekends) {Constant use. Monday through Thursday) 



Fig. 11 Spoco for voriout functions. 



Total area 6300 sq ft 


Fig. 12 Focilitios for sociol functions. 
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o o o 

Lobby and 
rHreshmenl lounge 


By removing seat rows this 
area can provide for re 
treshments and still serve 
(gr spectator seating (infor¬ 
mal) and concourse lunc 
tkins 

Fig. 13 MulH-iift« spectator or*Q. 



AREA SAVED 
(About 600 net sg. ft) 8% of 
91,600 gross sg tt union (.64% 
of S2.750.000 total cost) 





ooo 

ooo 


(About 500 sg ft) 


ooo 

- (About 500sg ft) 

Fig. 14 

M*«ting room (plus ttorogo). Fig. 15 Soporoto bridgo-chots room 

(gomo-ploying only). 


Congestion at 



Filed wall locations tree/e use o( spaces to 
one type ol game use and fined number of 
tables 


Fig. 16 Gome fadlltiws. 


PARTY 

ROOM 

(Usually idle until mid 
afternoon or evening). 

(About 1800 net sg. ft) 


1 I 

<r 

BALLROOM 


Fig. 17 
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Fig. 19 S|»*€iai dining focilitisft. 


PRIVATE MEETING • DINING ROOM 


r 

To Servery ^ 


+ 


(Needed pnncipelly af¬ 
ternoon and evening) 


(About 1200 net sq 


It) 


To showers ami 
dressinf rooms 



Equipment storage 
(About 400 sq ft.) 


GYMNASIUM 

Baslusiball court 2 volley 
ball courts, trampoline, turn 
bling, exerase 

About 5400 sq ft 


I 



Banquet Servery 
(About 700 sq ft) 


Platform stage 
(About 000 sq ft} 


Storage 
(About 500 

sq h.) 


UNION BALLROOM 

Planned lor multi use dances, ban 
quels, talent shows, movies, lectures 

About 4000 net sq. tt. 


Fig. 20 Gymnoftium. 


Fig. 21 Union bollroom. 


COMPUTATION CENTERS 

Most oaports in the field agree that a computa* 
lion center for a college or university should be 
an all-campus facility, administratively under 
the control either of the Graduate School or of 
an all-campus committee, rather than an ad- 
funcl of an academic department such as math¬ 
ematics, statistics, or alectrical engineering. A 
currently emerging pattern is the formation of a 
separate department of computer science with 
some leaching duties; it usually has some af¬ 
filiation with the department of mathematics 
and is possibly not fully responsible for the 
service activities of the compulation center. 

Location of a Computation Center, 

Public Access, and Parking 

In choosing a central or peripheral location for 
a computer, the rapid development of computer 
use by medical schools, business schools, and 
behavioriai science groups, as well as by physi¬ 
cal scientists and engineers, should be con¬ 
sidered. ProKimily to users must be weighed 
against the almost certain n^eds for espansion 
in the near future. New means are being de¬ 
veloped whereby a fast central computer can 
service simultaneously a number of different 
input-output stations that may be placed strate¬ 
gically at several points on a campus. 

A computation center is visited daily by 
large numbers of people who come either as 
clients to have problems done on the com- 

Buildings and Facilities for the Mathematical 
Sciences. Conference Board of the Mathe¬ 
matical Sciences. Washington, D C . 1963 


puter or as visitors to see the facilities. Hence 
it is important that adequate parking be pro¬ 
vided near the compulation center to accommo¬ 
date both its own staff and these visitors. 

Access to the computer facilities must also 
be provided for the computing machinery and 
for the supplies that will be needed in its opera¬ 
tion. 

The functions of a computation center may 
be different at different institutions, and must 
be considered in planning its location and 
space requirements. 

A small center with more limited objectives 
may require a relatively small amount of space 
at first. However, experience has often indi¬ 
cated that after a small computer has intro¬ 
duced research workers in many areas on the 
campus to the potentialities of computer use, 
a larger center is not only desired but justified. 
Wise planning must take this into account. 

Furthermore, experience both on university 
campuses and in industrial organisations sug¬ 
gests that a single computer of great capability 
is preferable to a collection of several much 
slower machines, since both the machine coat 
and programing cost per unit of computing 
are cheaper on the single large machine than 
on several minor machines. It is assumed that 
the large machine is satisfactory to all parties 
concerned, is capable of handling the com¬ 
bined workload, and is not idle much of the 
time. The tenfold increase in cost required for 
a fast machine may possibly provide s hundred¬ 
fold increase in capability, thereby reducing 
the cost per unit of computing by a factor of 
ten. This is a real savitvg if the fast machine 
is used to capacity, but not if it is used only 
10 percent of the time. 


Perhaps even more serious than the direct 
dollar cost is the fragmentation of knowledge 
that tokes place when each small computer 
has its own staff, communicating poorly, if 
at all, with similar groups on the same campus. 
Despite this, groups frustrated by inconvenient 
or inadequate access press strongly and some¬ 
times successfully for their own installation. 
A separate problem here is the need for ana¬ 
logue or digital equipment tied directly (i.e. 
“on line”) to a real time experiment, such as 
a reactor, jet engine test stand, or a human 
being under some form of medical obser¬ 
vation or trsatment. Techniques for inter¬ 
rupting large-scale problems for brief uses of 
the computer are under very active develop¬ 
ment, but it is difficult at this time to predict 
whether additional machines of about the 
present size will be installed or whether even 
larger machines will be shared by many users, 
perhaps with the aid of off-site input and out¬ 
put devices. 

Public Viewing and Briefing 

The main computer room itself is an important 
showpiece. Good public relations require that 
it be located where visitors can easily sae it 
from a corridor or viewing room through a 
glass wall. Otherwise, there will be crowding 
that interferea with the work. A ciaaaroom. 
briefing room, or auditorium, equipped with 
adequate chalkboard in front, should be placed 
near the viewing area. This room can be used 
both for briefing groups who may come to see 
the computer and for regular instruction in 
computer science, either in short courses, 
institutes, or regular univeraity courses. 
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The mein computer room ie the heerl of e com¬ 
puting center. It must be ecceseible to the com¬ 
puter staff who operate the machines and to 
the maintenance engineers who repair the 
machines and keep them in running order, as 
well as being strategically located for public 
viewing (Figs 1 end 2). It must also be ac¬ 
cessible to appropriate storage spaces and to 
the power supply. Efficient operation requires 
that the individual machine units in the main 
computing room be so placed that they are 
easily accessible for quick repair in emergency, 
as well as being conveniently located for the 
operators and the public. If the distance from 
the back of the computer units to the walls 
were made 18 in. greater than the distance 
needed to open the cabinet doors and carry 
out repairs, this wall space could be used for 
storage that would be accessible except during 
maintenance. (However, fire regulations de¬ 
mand that only the absolute minimum of rec¬ 
ords required for efficient operation shall be 
kept in the computer room itself.) An upper 
limit to the distances between computer units 
may be set in some installations by the avail¬ 
able lengths of information cable. 

The machines in the main computer room 
need proper support, cable connections, and 
air conditioning. In the main machine rooms 
for most of the larger computers, the under- 
lying fixed floor is built about 18 in. lower 
than the floors in adjacent preparation rooms 
or corridors, and it is covercKf by a strong 
elevated floor beneath which cable connections 
can be installed without obstructing the pas¬ 
sageways (Fig. 3). The panels may be covered 
with carpeting or other types of flooring 
materials, but it is important that the lloor be 
kept free from dust, lint, and static electricity. 

In buildings without a recessed subfloor, 
such as those remodeled for computer use, 
ramps should be used to connect the elevated 


floor with floor areas at a different level in 
order to permit carts with tape or punch cards, 
or other equipment, to be rolled in. 

Auxiliary card-punch machir>es. tape prepara¬ 
tion units, and printers may be included within 
the vapor seal enclosing the main computer 
units, but they should probably be separated 
from the main room by glass panels to reduce 
the noise level and dirt. Acoustic treatment 
of the ceilings is important for noise reduction. 
Adequate and well-diffused lighting should 
also be installed in the ceilings of the com¬ 
puter areas. 

Some information storage media, such as 
punched Hollerith cards, punched tape, or 
magnetic tape, are needed for current use and 
should be readily accessible; a fireproof stor¬ 
age closet for such items should be adjacent 
to the computer room. Magnetic tapes are com¬ 
monly stored in flat, cylindrical cans, placed 
on racks so that their circular bases are in a 
vertical plane. Metal file cabinets with drawers 
designed for standard punched cards are also 
commercially available. 

Maintenance and Mechanical Aieas, 

Power, and Air Conditioning 

Adequate space should be provided near the 
mam equipment room for the use of mainte¬ 
nance engineers, whether they be local person¬ 
nel or representatives of the equipment manu¬ 
facturer on contract to repair the machines. 
Undue economy in the space available to main¬ 
tenance engineers may be no economy at all in 
the long run, since time wasted in repairing a 
last computer may be worth several dollars a 
minute. 

Spaces for auxiliary mechanical equipment 
for the computer, including the power supply 
and air conditioning, must be provided close 
to the main computer room. There are some ad¬ 
vantages in having this area adjacent to the 
working areas for maintenance personnel. 


Preparation Areas 

For programming there should be a preparation 
room, or "ready room,** near the auxiliary ma¬ 
chine room, where programmers may put their 
programs on tape or cards that the computer 
can read, and where they may check their pro¬ 
grams for errors. A ready room should be 
equipped with work tables and desk calculators 
in addition to the auxiliary punch units that 
may be needed for preparing programs to be 
read by the computer. 

For efficient operation, many people who do 
not have permanent offices in the computer 
area need temporary work space there. 

A reception desk or counter may be provided 
in or near the ready room to accept and check 
in programs to be run on the machine, record 
completed work, and return it to an appro¬ 
priate cubbyhole in a large rack, where it may 
be picked up by the person who submitted it. 


Offices, Conference Rooms. Library, 
and Lounge 

Spaces required by the computer personnel, 
in addition to the preparation areas just 
described, include offices, conference rooms, 
library, and lounge or refreshment corner. 
Conference rooms ore needed In which several 
persons, including the proposer of the prob¬ 
lem, may get together to discuss possible 
methods of attack for its solution. Private 
offices are needed where people working on 
problems can concentrate without interrup¬ 
tion on the complicated series of steps neces¬ 
sary to program a problem. 

A reference library should be readily avail¬ 
able to computer personnel This library should 
include not only a collection or "library” of sub¬ 
routines and other programs that may be stored 
on tape or punched cards but also at least a 
minimal collection of technical books and 
journals relating to computing and numerical 




Fig. 1 Plan of computotion center. University of Texos. 
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Fi 9 . 2 Plon of computation contor, Stanford Univor«rty. 


•nalysis. A larger deparlmenlal collection in 
a aeparote room, including duplicates of some 
portinent mathematics books, may be justified 
if the computing center cannot share a library 
with mathematics or statistics and is not near 
the main library. 

Offices for computer personnel should im 
elude the same essentials as for mathematics 
professors, namely, a desk, chairs, book- 
shelving, telephone, and adequate chalkboard 
on at least one wall. HoM^ever, the computer 
S|>eoialist may have more need than the pure 
mathematician for electrical equipment such 
as desk calculator or a tape punch. These re¬ 
quire electrical outlets and either a table or 
writing shelf on which to work. 

Regular staff members of a computer center 
should not only have individual offices where 
they can work without distraction but also a 
staff lounge where they can get together to 
exchange ideas and charge their mental bat¬ 
teries. At the University of Texas Computation 
Canter (Fig. 1). ten offices of 180 square 
ft each and six cubicles of 100 sq ft each are 
provided for the use of staff and graduate 
students, and there is a small lounge in which 


coffee can be served. Since a computer may be 
in operation 24 hours a day and programming 
activities require long periods of meticulous 
work, a kitchenette or at least a hot plate may 
be needed to restore the energy and efficiency 
of the staff. 


Reception, Administration. 

Duplicating, and Storage 

The administrative space for the computing 
center may closely resemble the administrative 
space for a mathematics department. Not to be 
forgotten are offices for the director and his 
assistant, office space for reception and for 
secretaries and typists, and a workroom 
equipped with duplicating machines and plenty 
of shelving space for all the reports and notes 
that must be reproduced. Of course, adequate 
space with controlled temperature and humid¬ 
ity must be provided for the storage of punched 
cards. Clearly, such general facilities as toilets 
must not be overlooked. 

A computer installation uses large quantities 
of materials, such as punch cards, paper tapes. 


ditto paper, and paper for a high-speed printer. 
Suitable provision must be made for receiving 
and storing these supplies. Printing by machine 
at slower speeds directly on multilith masters 
permits the reproduction of computer-pro¬ 
duced information without the errors arising 
from human intervention. Supplies for such 
work will require storage. 

Fire Protection and Emergencies 

To prevent damage to the computer by fire or 
water hazards arising outside the computer 
room itself, the equipment should be housed 
in a fire-resistive building and should be pro¬ 
tected by fire doors from the rest of the 
building; the flooring should be of noncom¬ 
bustible construction, and the roof or floor 
above the computer room should be a water¬ 
tight slab to which the walls are sealed. 
Waterproofed walls and proper drainage may 
be needed to prevent water damage in a base¬ 
ment installation. Local fire protection for cer¬ 
tain key computer units may be provided by 
approved automatic carbon dioxide fire 
extinguishers rather than by water sprinklers. 
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Fig. 


Cards, disks, and drums should be kepi in 
waterproof, noncombustible metal cabinets 
with controlled temperature and humidity if 
required. Those not in current use should be 
stored in a separate room close to the com* 
puter room. Magnetic tape itself is highly flam* 
mable. Duplicate copies of programs and rec* 
ords might be stored in a remote place as 
insurance against their total loss by a fire in 
the computer center. Adequate controls should 
prevent the ducts of the computer air*condi* 
lioning system from circulating smoke and fire 
in case of emergency; it is beat to have the 
computer air ducts independent of the other air 
ducts in the building. Ail office furniture in the 
computer room should be metal. 

Haxards other than fire and water that may 
need to be considered in planning and main* 
taining a computer installation are those from 
radiation, magnetic fields, static electricity, 
dust, insects, or rodents. To protect stored 
rolls of magnetic tape from loss of information 
due to local magnetic disturbances, it is best 
to place their containers on edge in a mag* 
netically protected storage place. To minimize 
the effects of dust and static electricity, car* 
pets and drapes should be made of materials 
free from lint and static; the use of dustcloths 
or dry mops for cleaning should be avoided. 

If the incoming power supply for the com* 
puter is subject to occasional interruptions, 
a secondary source of power may be needed 
to provide continuity of operations. Failure 
of the air-conditioning system may also cause 
the computer to shut down within a short time, 
so there should be a warning alarm that will 
immediately call attention to such a failure. 


COMMUNICATIONS CENTERS 

A new building type resulting from new 
thinking and practice is the communications 
center. The emphasis of this type of facility is 
on large-group instruction and on the media to 
support it. For this reason, it is becoming a 
college building, centrally located on the 
campus to accommodate many hundreds of 
students in large groups throughout the day. 
It may also be part of an educational park with 
its facilities available to all school groups in 
the area. (See Fig. 1.) 

The philosophy behind the communications 
center is a simple one. If the institution feels 
that large-group instruction fits its needs for 
economical but effective instruction (as many 
colleges do believe), it makes sense to put 
these expensive “supporting** functions to¬ 
gether. The communications center can 
economically provide: 

* Shared projection areas, allowing expen¬ 
sive equipment to be kept together in one room. 
This not only ensures better care of the equip* 
ment, but through consolidation, utilization 
rates can go up. 

* Special and expensive lighting and me¬ 
chanical systems. It is cheaper and less cum¬ 
bersome, for instance, to air-condition one 
whole building rather than little pieces of many 
buildings. 
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* Special and expansive electrical installa¬ 
tions. 

* Accommodation for weird room shapes; 
placing one pie-shaped lecture room in many 
separate buildings creates waste space and 
odd configurations. Putting many such rooms 
together in one building allows the good de¬ 
signer to cut down if not eliminate these 
wasted spaces. (See Fig. 2.) 

* Centralization of production facilities. 
Since many of the items produced will be used 
in the large-group lectures, it makes sense to 
consolidate all production and ‘*support“ 
activities in the building (Fig. 2). 

* A central "focal** point for faculty training 
in effectively using presentation and other 
instructional media. 

The communications center does not be¬ 
come the property of any one discipline or 
department on campus; its use will be en¬ 
couraged for all departments needing it. it will 
occupy a focal point on the campus, probably 
at the crossroads of major circulation paths. 

The types of facilities the communications 
center may include cover those in many areas 
(See Fig. 3.) 

* Lobby and Circulation 

Include display, exhibition, reception, 
kitchen areas 

Generous to accommodate many large 
groups in the building 

* Instructional Spaces 

Lecture halls (capacity determined by 
local programming) 

Storage and preparation areas 

Seminar and small-group rooms 
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• Film and TV Production 
TV and film studios 

Central engineering and control 
Dressing and ante areas 
Equipment storage and work rooms 
Prop storage and work rooms 
Staff and faculty offices 
Film processing and editing 
Preview and conference rooms 

• Graphics and Aids Production 
Art and finishing studios 
Photo and finishing studios 
Staff and preview areas 

• Instructional Materials Distribution 
Storage of materials and equipment 
Check*out area 

Office, records, and work area 

• Administration and Research 
Office and conference 
Library 

Records storage 

• General Services 
Workshop areas 
Shipping and receiving 
Building maintenance 


Fig. 1 







1 Lecture (480) 

2 Lecture (240) 

3 Lecture (120) 

4 Lecture (60) 

5 Assembly orea 

6 Rear projection 

7 Preparation 
and storoge 

8 Office and 
conference 

9 TV studios 

10 Graphic arts 

11 Photo area 

12 Production 
storage 

13 Mechanical 
and storage 



Fig. 7 Communications lecture boll center. Stote University of New York, Oswego, N.Y. Skidmore Owings 
& Morrill, Architects. 
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1 Lecture (480) 

2 Lecture (240) 

3 Lecture (120) 

4 Lecture (60) 

5 Assembly area 

6 Rear projection 

7 Preparation 
and storage 

8 Office and 
conference 

9 TV studios 

10 Graphic arts 

11 Photo areo 

12 Production 
storage 

13 Mechanical 
and storage 




Fig. 3 Communications locturo hail cantor, Stato Univortity of Now Yoric, Onoonto. N.Y. Toolo 4 
Angoramo. Architocts. 


REGIONAL EDUCATION CENTER (SUPPLEMEN 
TARY) 

This concopt is not now. Thore are already 
many attempts to provide regional programs, 
resources, and services; some are little more 
than country film libraries while others (like 
Toronto's Education Centre) provide a whole 
variety of services, classes, materials, and 
publications. Title III money will begin to fill in 
the gaps in our fragmented efforts so far, and 
the future points toward more “comprehen* 
sive'* supplementary centers. 

Despite the constant use of the term "center," 
these regional activities may not be accom¬ 
plished in o central facility at all. The best pos- 
sibilitiee for coordination and cross-fertiliza¬ 
tion exist in the central facility, but economics 
may preclude this. Many of the programs and 
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services can be accomplished in outlying or 
adjacent buildings; most "centers’* will proba¬ 
bly be a combination of a central building with 
many of these scattered adjunct buildings 
housing various parts of the effort. 

The types of spaces that might be included in 
the supplementary center are many, in¬ 
cluding 

* Regional Administration 
Administrative office and conference areas 
Clerical staff areas 

Regional research and conference areas 
Central records and storage areas 
Data processing center 

* Program Coordination 
Administrative and staff areas 
Facilities for the programs themselves 

* Resource Services 

Regional office and conference 
Professional resource library 
Search and bibliographic work area 
Central examination area for books, re¬ 
sources. and equipment 
Central ordering end processing 
Central collection of materials for area 
borrowing 


Necessary work areas 
Shipping and receiving 

* Production Services 
Regional office and conference 
Research, testing, and evaluation 
Equipment mock-up and repair 
Radio origination studios and support 
TV origination and support 

Film origination and support 
Photographic and film processing 
Graphics canter 

Writing and editing publications areas 
Publications mock-up areas 
Central reproduction facility 
Shipping and receiving 

* Curriculum Services 
Regional office and conference 
Curriculum development and project 

center 

Resource rooms for the various disciplines 
Spaces for adjunct and consulting staffs 
Student testing area 
Pupil personnel services staff area 
In-service training areas 
Demonstration classrooms 
Exhibit areas 

* Administrative Services 
Legal advisory office 

Financial planning, audit, and control 
office 

Transportation, mainteruince, etc, offices 
Central personnel interviewing and records 
center 

* Supporting Services 

Lobby and central exhibition spaces 

Large-group area 

Conference and assembly areas 

Cafeteria and kitchen 

Central receiving and storage 

Central workshop 

Maintenance, toilet, services, etc. 

Many of those facility types have already 
been discussed elsewhere. The design of the 
regional center will necessarily become a pro¬ 
cess of "putting them together" with the neces¬ 
sary offices, conference areas, circulation, and 
other "support" areas. 

Figures 1 and 2 show the kinds of space 
relationships that might exist in a regional 
center undertaking a broad range of programs 
and services. 


Regional Education Laboratories 

While the regional supplementary center can 
perform services and conduct localized re¬ 
search for its members, there is still a need for 
educational research on the larger scale. This 
larger-scale research has been growing steadily 
in this post-Sputnik era. but much remains to 
be done. Moreover, overall coordination of 
projects and widespread reporting of findings 
are needed if the research is to become an ef¬ 
fective part of contemporary education. 

These concerns stand behind the creation of 
the regioruil education laboratory. The labora¬ 
tory steps in to undertake the research and 
fill the gaps always present between projects 
and dissemination of results. 

So far, attempts at these regional research 
and development centers have been sporadic; 
some highly successful ones have been set up 
in large universities to attack specific educa¬ 
tional problems, but the educational laboratory 
concept has yet to be adopted on any scale. 
Title IV of the Elementary and Secondary Edu¬ 
cation Act of 1965 calls for aid to support and 
maintain these kinds of centers, though, and 
growth in this direction is bound to result. 

While these laboratories will take on differ¬ 
ent tasks, they will have some similar goals in 
mind, such as the following: 
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Curriculum 

resources 



I _General and 

odministrotive 


Production 

services 

_Resource 

services 

SERVICE-ORIENTED 


Small project otficea cloaely tied to cen¬ 
tral media and information complexea 

• Central Information Complex 

Warahouae of reaourcea, reporta, data 

filea, etc. 

IVlay include information retrieval and 
storage 

Entire complex readily accessible to all 
in the center and wired to adjunct units 
of the laboratory 

• Central Media Complex 

Production and origination facilities as 
required 

Work areas for testing and mocking-up 
media units 

Accessible to all functions in the labora¬ 
tory 

Can be used for media research and sup¬ 
port for other research 

• Evaluation and Processing 

Office and conference area for the evalua¬ 
tion team 


• To carry on a concentrated and coordinat¬ 
ed program of educational research activities. 
These activities will most likely be accom¬ 
plished by eminently qualified persons and 
will have widespread rather than limited appli¬ 
cation and use. 

• To develop new curriculum units, with 
special attention to ways of supporting them. 
This will make media research, testing, and 
evaluation an important part of the ioborotory s 
program. 

* To test, evaluate, and disseminate innova¬ 
tions on a broad scale. 

• To provide direction and to encourage in¬ 
novation in other quarters. 

• To supplement and coordinate research 
throughout the region. 

* To provide a training ground for .educa¬ 
tional research personnel. 

In order to achieve these goals, the various 
regional education laboratories will have a 
number of common characteristics, 

* Projects may be undertaken "in-house” or 
in collaboration with other educational and 
community groups. 

* Staffing will include at least a corps of 
administrators to coordinate activities, a pro¬ 
fessional evaluation staff, and a professional 
dissemination unit. Actual project research 
may bo carried on by other staff members, in¬ 
terim staff, consultants, or a combination of 
these. 

* The laboratory will remain flexible. It will 
adapt to the situation as necessary, changing 
its own character as it undertakes different 
kinds of projects in different fields. 

The regions covered by these laboratories 
will be necessarily large; some now envision 
perhaps a dozen large centers around the coun¬ 
try. Smaller, more specialized units in colleges 
and universities may supplement the labora¬ 
tories or extend their work into specific areas. 

Implications for facilities, then, are not con¬ 
crete. Most laboratories will require a variety 
of spaces, some of which may be "eked out" of 
local college buildings or those of other co¬ 
operating groups. While many of the labora¬ 
tory's activities may be scattered around the 
region It serves, it is reasonable to believe that 
there will be at least a central administrative 
facility and staff. Kinds of facilities may in¬ 
clude 

• Administrative and Project 
Central administrative offices 
Conference areas 


Curriculum office 

and development- 

Adjunct staff - 

Demonstration_ 

and training 

Conference area - 

Curriculum resources — 
Professional library — 

Search and bibliographic 

Resources office- 

Shipping/receiving- 

Central collection - 

LOWER LEVEL 






i 



-Lecture hall 

Shops and 
storage 



-X 
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I _Dofo processing 

Kitchen 
and cafeteria 

-Receiving area 


Regional 
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services- 

Regional research - 


Production reseorch 
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Grophics production 
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Printing and 
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Data processing center serving all units 
of the laboratory 

• Demonstration and Mock-up 

Area for mocking-up different facility 
types 

Large open space that can be arranged in 
many ways 

Central location for access by staff, stu¬ 
dents, visitors 

Provision for visitors and viewing 

• Dissemination Area 

Office area for professional dissemination 
staff 

Publications editing and mock-up areas 

Printing and finishing areas 

Shipping and receiving 

• Service and Workshop 

Large workshop to serve for all "carpen- 
lry“ activities in the laboratory 

Conventional building service spaces 


RESOURCE FACILITIES (LIBRARY) 

No other educational facility is receiving more 
attention today than the library and its des¬ 
cendant, the resources center. There are many 
concepts and philosophies for the new form of 
the library, and as is appropriate in a time of 
change and innovation, the form of the library 
is certainly not set. One fact is certain; the li¬ 
brary (it will be called the resources center 
from here on) is more than a repository for 
books and printed materials available for 
checkout or for use by students at long, drab 
tables with stiff chairs. The functional charac¬ 
teristics of the library are still present —the 
acquiring, cataloging, indesing, storing, re¬ 
trieving, use, and restoring of information, but 
the information has taken on many now forms. 
It is in the form of books, periodicals, and 
standard references, but also films and slides, 
audio tapes and programs, videotapes and kin¬ 
escopes. film strips and miniaturised equip¬ 
ment. The problem is how to handle these 
various types of resources logistically and still 
have them readily available for student use as 
required by the educational philosophy of the 
institution. (See Figs. 1 and 2.) 

It is certainly the educational philosophy and 
the way it is translated by faculty and staff 
that dictate how a resources center is used. It 
may be simply a more complex library —a place 
where students come and check out materials 
as required to complete assignments. It may 
also be the whole focus of the educational pro¬ 
gram for the institution —a place whore a stu¬ 
dent comes and learns independently, and a 
place from which information is delivered to 
students throughout the entire school plant 
working in a number of different learning situa¬ 
tions. More and more, the resources center is 
becoming the focal point, philosophically and 
physically, for many new school plants. What¬ 
ever the philosophy, it must be spelled out in 
terms of educational objectives before any archi¬ 
tectural planning can begin. 

A resources center may function as part of 
the system of education within a school plant in 
a number of different ways. Figure 3 indicates 
a iittle school" or “school-within-a-school" 
concept in which each subdivision contains a 
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resources center, either discipline-oriented or 
general in content. In such an institution, the 
resources center will contain independent 
study facilities and seminar arui project rooms, 
as well as the resources themselves. These 
resources centers may be interconnected for 
call-up of material from any one of them, and in 
turn, ail the resources centers may be con¬ 
nected with a large, regional electronic storage 
and retrieval facility. 

Figure 4a indicates a single resources cen¬ 
ter as the focus of the school and serving the 
entire school. Not only would students come to 
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the resources center to use the resources, t>ut 
sudio and video materials would be distributed 
from the center to carrels and independent 
study facilities, classrooms, seminar rooms, 
and other kinds of spaces throughout the 
school plant. In this case, a student does not 
have to come physically to the resources center 
to partake of its resources. 

Figure 4b might illustrate a large educa¬ 
tional complex — a college or university, an edu¬ 
cational park, or a large, centralized school 
plant. A large central resources center serves 
the entire complex and, in turn, a number of 
subcenters located within specialized academic 
units. Here resources will be distributed in a 
number of ways and the student will have the 
choice of either using his local subcenter or 
going to the larger centralized facility. In turn, 
the central unit could draw from large regional 
or national information centers. 

In Fig. 4c a central, electronically based 
storage and retrieval facility serves a number 
of schools within a district, and each school 
contains a small resource subcenter. It should 
be noted that in this type of system all materials 
must be distributed electronically or physically 
from the central facility to the schools for stu¬ 
dent use. 

In programming and planning resource facili¬ 
ties, the following points may prove of assis¬ 
tance: 

1. The resources center in school buildings 
should be considered as a learning facility as 
well as a place to store and use materials. This 
means that the spaces must be readily acces¬ 
sible, inviting in character and environment, 
well equipped, humanely administered, and an 
integral part of the school plant. 

2. Independent study and learning facilities 
within or associated with resources centers are 
more than “electronic carrels.** A comfortable 
lounge chair, some carpeted flooring, a seat at 
a table, tables with low dividers, small separate 
rooms, and writing cubicles are all independent 
study facilities and should be represented 
along with the electronic carrel. There should 
not be a choice of only “wet'* or “dry" carrels, 
but a mixture of these and other accommoda¬ 
tions for individual students learning with re¬ 
sources. 

3. A concern with apace utilization has led to 
some solutions for independent study facilities 
in resources centers that consist of monoto¬ 
nous row upon monotonous row of carrels. 
Such planning seems to completely deny a ba¬ 
sic philosophy of the resources center —indi¬ 
vidualization. 

4. In bringing a resources center to physical 
reality, if may follow a variety of solutions — 
centralized in a single large space, decentral¬ 
ized in small units which are dispersed about, 
or a combination of both. Whatever the plan¬ 
ning scheme, the resources center will include 
a number of common components. These 
would include administrative and work areas, 
media storage, book and periodical storage, 
soft reading area. Independent study area, 
simple production and reproduction facilities, 
and conference, project, and seminar facilities. 

5. In planning a resources center, considera¬ 
tion should be given to the rapid advances that 
have been made in computer-based library op¬ 
erations—processing acquisitions, printing out 
bibliographies and special lists, handling 
checkouts and due and reserve notices, and 
requisitioning materials. Certainly this type of 
system should be studied with the idea of ini¬ 
tially incorporating compatible components 
allowing expansion of the basic system serving 
several canters and subcenters. 

6. Electronically based information storage 
and retrieval systems will certainly be a 
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planning factor in designing resources centers. 
Some carrels will be '‘wired into'* such systems 
for instant access to information, and in some 
cases, the resources centers may be part of the 
“input” into a retrieval system. The hardware 
and economies of such systems have not been 
clearly defined, and they are not universally 
available. However, planning must anticipate 
their eventual role. 


Resource Facility Study-1 

This resources center combines many different 
types of facilities into a single center. As such, 
it would form the resources focus for a high 
school, middle school, and, with modifications, 
an elementary school. In addition, it has many 
of the characteristics appropriate for a re* 
source subcenter found at many points in a 
large educational oomples. 

The central area consists of storage facilities 
for books, media, independent audiovisual 
equipment, and a variety of facilities for inde¬ 
pendent study and learning — soft reading ar¬ 
eas, electronic carrels, reading and writing 
carrels, reading tables and chairs, etc. Sur* 
rounding this center are a number of significant 
supplementary facilities. Small viewing rooms 
provide for independent and team work using 
projected media. Typing or audio moms pro¬ 
vide soundproof cubicles for individual use. 
Seminar rooms, project areas, and conference 
facilities all provide for the use of various kinds 
of resources by small groups working together. 
Naturally, storage, workrooms, and office 
facilities must be provided, as well as reference 
files, indeses and a control center. Finally, the 
teachers' planning, preview, and simple pro¬ 
duction facility is provided as part of this |>ar- 
ticular resources center (See Fig. 5.) 

This center would be located at the heart of a 
school plant with other educational facilities 
surrounding it, all easily accessible. 


Resource Facility Study-2 

This resources center would be appropriate 
as a subcenter in “schools-within-schools.** 
It can be either a general resources subcenter 
or discipline-oriented, and provides for long¬ 
term, independent student utilization. Carrels 
for audio and video use, and reading and 
writing, are provided, as are a soft reading 
area, tables and chairs, and enclosed and semi* 
enclosed rooms used for typing and recording. 
The adjunct facilities include small group 
viewing rooms, project rooms, conference 
rooms, a small teacher production facility, 
and office work and storage space for the 
administrators of the canter (See Fig 6.) 

As a resources subcenter, this facility would 
be surrounded by other types of learning 
spaces, and the line of demarcation between 
the resources and other educational facilities 
would be indistinguishable. In fact, if properly 
dsigned, students would move between these 
spaces freely without feeling that they were 
moving from one educational world to another. 


Resource Facility Study-3 

This resources center introduces the basic 
philosophic concept that teachers themselves 
are significant resources and coordinators in 
the use of resources. Therefore, they should 
be part of the resources center, and this study 
includes a teacher planning and conference 
suite composed of teachers' work cubicles 
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uirroundmg o common conference and work area. 
Here students may come on appointment, or on 
o **drop-in" basis, and consult witb their instruc¬ 
tors as readily as they could consult with the 
other resources contained in the center. This type 
oi facility would be most appropriate for a non- 
eroded or continuous-progress type of educa- 
honol philosophy. It might serve either as a re¬ 
source subcenter In a *'school-withln-o-schoor* 
concept or as the basic resources center in a 
school which is moving toward continuous prog¬ 
ress. but which is initially designed for a signifi¬ 
cant program in team planning and teaching. (See 
Fig. 7.) 

The remoinder of the resources center in¬ 
cludes accessibility to a variety of resources 
which may be used individually and in small 
groups. 


lARGE^ROUP FACILITIES 

It seems Ihsi Itse effectiveness of medts in 
education has been tested most extensively 
in large-group learning situations. Certainly 
in the last ten years many public schools and a 
large number of colleges and universities have 
adopted large-group instruction using media 
for an increasingly large proportion of the 
instructional load. In fact, it is through the 
utilisation of learning media that large-group 
instruction may become truly effective—by 
bringing to this type of learning system means 
for magnifying and displaying information, 
presenting information from a remote location, 
introducing information that otherwise would 
be impossible to present, and introducing 
information in a more demonstratively effec¬ 
tive way. 

There is a current reexamination of large- 
group inatruotion following on the heels of a 
general concern for more independent and 
individualised learning experiences. Even 
though there are proponents of esch to the 
exclusion of the other, the logical solution 
for most institutions will be the incorporation 
of both types of learning experience — and 
indeed a variety of learning experianoes in 
between —and in turn the necessary facilities 
for their effective use. This “mix” of learning 
experiencea is the basis for many organisa¬ 
tional patterns, and is at the heart of the sys¬ 
tems approach to designing learning. 

For these reasons an examination of the plan¬ 
ning of large-group facilities with media is 
assentisl. particularly because the design 
criteria and planning considerations in large- 
group facilities with media are probably the 
most critical of any type of space that might 
be provided. The following points summarise 
these design and planning criteria: 

1. An optimum viewing area, as defined by 
the various display surfacas which are con¬ 
sidered critical for student viewing, will dater- 
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mine the moat effective room shape. This 
optimum area is not s fixed function of the 
combination of screens and/or monitors but 
will vary with the type of material presented, 
the duration of the presentation, the quality 
of the equipment, the type of screen, and other 
factors of environment. (See details of projec¬ 
tion systems and viewing areas.) 

2. Stepped or sloped floors will always be 
required in order to provide optimum viewing 
conditions. Both horizontal and vertical sight 
lines in these rooms are major design factors. 
Also, raised seating introduces more intimacy 
in these rooms and may allow the interaction 
desired for case presentations and discussions. 

3. Once the viewing area has been estab¬ 
lished. the actual capacity of the large-group 
space becomes a function of the seating type 
and arrangement. Seating types run the gamut 
from loose seats to fixed seats and built-in 
counters. Whenever possible, aisles and circu¬ 
lation spaces should be kept out of the viewing 
area to assure the maximum number of seats 
located within optimum viewing conditions. 

4. As long as the display of information 
and the use of media are a significant function 
in the large-group room, windows and natural 
light are a liability rather than an asset. Al¬ 
though means may be found for controlling 
natural light, the size of required images in the 
room mitigates against natural light with its 
inherent problems of control and "washed out 
images" caused by ambient light. 

5. Complete climatic conditioning is neces¬ 
sary for this type of space by virtue of the 
number of students involved, the lack of natural 
windows and ventilation, and the concentration 
required by this type of learning experience. 
Such conditioning will include coolir>g, air 
change, filtration, and humidity control. 

6. Proper acoustical design, from the out¬ 
set, is necessary for the successful functioning 
of this type of room. Not only should sound 
originating within the room be easily heard 
by all students but the space should be thor¬ 
oughly acoustically isolated from interfering 
sounds from the outside. 

7. Likewise, the planning of lighting is an 
important consideration. Oenarally, three levels 
of Illumination will be necessary for the display 
methods used In these spaces; control of 
ambient light on projection screens is likewise 
essential. 

8 Because lighting, acoustics, and climatic 
conditioning are such critical design features 
in the large-group room, their integration and 
daaign must be considered from the outset. 
Too often this kind of space suffers bedly 
because these design features ere neglected 
until loo late in the planning process. 

9. Educationally, the key to the proper 
funotionir>g of this type of space is the integra¬ 
tion of the systems for displaying information 
and other media uses- The studies which fol¬ 
low illustrate the fact that the display surfaces 
are an integral part of the room, end that equip¬ 
ment should be located for proper functioning 
and not to interfere In any way with the process 
of learning. This consideration includes the 
location and planning of the teacher s lectern 
or control center and suggests that lighting 
and equipment be tied in and controlled from 
this lectern. 

10. Finally, the success of these rooms will 
depend on the inclusion and relationship of 
adjunct storage, projection, and preparation 
areas. This is particularly true whan rooms 
are to be used for science courses requiring 
equipment and demonstrations In addition, 


these adjunct spaces may include project 
areas, conference rooms, end other smeller- 
group activities used to complement large- 
group presentation. 

Large-group instruction can include learning 
functions other than the simple presentation of 
information. Manipulative and laboratory types 
of experiences have been employed for many 
years, and this study suggests a combination of 
laboratory and lecture-demonstration functions 
within the same facility. The resulting “lecture 
laboratory*' permits the experimental and infor¬ 
mation presentation functions to be carried on 
simultaneously and without changing rooms. 
The advantages of being able to demonstrate 
and present information to a group of students 
seated at laboratory stations is one that may 
help overcome the problems of amalgamating 
media and instruction in science areas 

The lecture laboratory is a suite of facilities 
including a large area containing over a hun¬ 
dred student laboratory-desk stations, two 
smaller demonstration and special equipment 
areas, a rear projection area, a special projects 
room, and storage and preparation space 
serving all parts of the facility. The student 
area is arranged on three platforms with a ramp 
at one side for wheeling in special equipment, 
reagents, end other materials for student use. 
Each laboratory station consists of a stand-up, 
sit-down work area with complete utilities 
serving every two students. The smaller 
demonstration areas in the front of the room 
permit small groups of students to work more 
intimately as a team or with an instructor, 
and also provides space for special equipment 
used by students during the laboratory exer¬ 
cises; these can be shielded from the larger 
area by movable partitions. (See Fig 1.) 

The projection aree allows two tO-ft images 
to be projected simultaneously, and further in¬ 
formation display can be provided through two 
overhead projectors. The front of the room also 
provides area for demonstrations which are 
prepared and supplied from the adjacent work 
and storage room. These types of demonstra¬ 
tions will probably be magnified by closed- 
circuit TV and projected on the rear projection 
screen. 

Production-Support Facilities 

To reiterate a basic point, the effective and 
efficient utilization of learning media in educa¬ 
tion requires three broad typos of space — 
learning spaces, resource facilities, and pro¬ 
duction-instructional support facilities. In 
addition to classrooma. lecture rooms, labora¬ 
tories. and seminar rooms designed and 
equipped with appropriate media, it is necessary 
that film, slide, and tape materials and other 
media resources be made accessible to stu¬ 
dents end staff for individual usa. Also, facili- 
tias must be provided in which learning media 
may be produced and which house the staff 
and functions that support the teaching faculty 
in their work. 

The following points are oHered as guidance 
in the design and planning of productional- 
instructional support facilities: 

1. Production and support functions and in 
turn their facilities vary in complexity and size 
with their location and level within the educa¬ 
tional system. Within an academic department 
or 'little school," simple facilities should be 
available for teachers and students to produce 
transparencies, photocopies, slides, multiple 
copies, graphs, and charts. Usually, this local, 
simple production area will be located within 
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the resources center or instructional materials 
center. 

At the other end of the spectrum may be a 
very large and oomples production facility as 
part of a large regional service and production 
center. Such facilities may form a part of the 
regional service center or educational labora¬ 
tory. In between these two extremes are pro¬ 
duction centers which will serve a university, 
a college, a large high school, several schools 
within a district, an entire school district, or 


all the institutions located in an educational 
park. 

The important objective is to provide several 
echelons of production and support ranging 
from the very large and complex covering a 
region to the very simple and local serving a 
few teachers. Also, to adequately support the 
uses of media, all of these echelons of pro¬ 
duction and support should eventually be 
represented so that the instructional staff 
has many levels to draw upon, depending on 


the complexity and needs of the particular 
learning situation. 

2. Production support centers may be com¬ 
posed of a variety of components, each of 
which is related according to the echelon of 
production and the types of services to be 
offered. Some of these components are: 

Graphic arts production 
Photographic production 
Motion picture production 
Audio recording 
Animation 

Television origination 

Television control, distribution, and re¬ 
cording 

Film editing and processing 
Graphic materials production and assembly 
Scene, set, and model production 
Equipment storage and repair 
General storage 

Administration and offices for production 
staff and visiting faculty and teachers 
Conference and preview facilities 
Film and tape materials and equipment stor¬ 
age and distribution. 

In programming an instructional support 
center, it is the manner in which these com¬ 
ponents are arranged and placed together that 
creates the appropriate center for a particular 
institution. 

3. The instructional support center can per¬ 
form several major services in addition to 
producing films, slides, tapes, and other 
instructional materials: 

* It can design and produce materials that 
are not commercially available but which are 
needcKi lor specific instructional purposes. 

* It can provide technical assistance to 
teachers and professors in using instructional 
technology effectively. It is this type of assis¬ 
tance which helps teachers overcome a fear of 
mechanical devices about which they have 
little knowledge and great anxiety. 

* It can be the catalyst which causes 
teachers to begin planning instruction and 
learning together. Producing televised instruc¬ 
tion may bring cooperation among teachers 
who otherwise would always function as 
independent entities. 

* An instructional support center can pro¬ 
vide pedagogical assistance to teachers In 
designing learning. The learning systems 
designers^ the pedagogical consultants — 
would logically be housed within this center. 

* These facilities can provide the profes¬ 
sional focus for teachers and faculty members 
by making available professional references, 
material. Journals, and consultants. 

4. Instructional support facilities may be an 
integral pari of an educational plant or a 
separate, free-standing building or unit. In 
either case, consideration should be given to 
designing the area to permit changes in areas 
and relocation of walls, services, and cables. 
Flexibility of this type is very important, as the 
functions, staff, and faculty develop. A “loft 
space,*' free of interior partitions and permitting 
economical changes, may be the best type of 
space. 

5. One of the changes anticipated above 
involves the planning of TV studios. Often 
when studios are initially planned, the faculty 
will wish to provide for a class of students to 
be present in the studio during production. 
However, as the faculty becomes more com¬ 
fortable with television, the need for students 
in the studio Is less significant. The building 
should be designed to permit this evolutionary 
change. 

6. Obviously there is not single instructional 
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support facility which solves all needs at all levels. 

There ore many, many different systems of pro¬ 
duction and support which con be diagrammed. 

Figure 2a indicates a regional center which sup¬ 
ports a number of subcenters within schools 
throughout the system. From the subcenter, further 
production and support octivities are provided 
to individual classrooms, resources center, inde¬ 
pendent study facilities, and special rooms. If 
should be noted that within the resources center 
there is the small, simplified production area for 
teacher use. The same diagram might illustrate 
the activities within a college or university campus 
where, from a central location, major production 
and support feeds out into schools and depart¬ 
ments and then into individual facilities and areas. 

Figure 2b illustrates a center within a large 
central school which not only supports that school 
but feeds into other, smaller schools throughout 
a school district. This might be the appropriate 
diagram to illustrate production-support focilities 
within an “educational parh.“ 

Production-Support—1 This production-support 
center might serve a high school, a couple of 
middle schools, several elementary schools, or a 
combination of all. Figure 3 shows the bosic 
facilities to support uses of television, grophic 
arts, and projected media while providing the 
administrative and instructional support activities 
necessary for such o situation. The multi-use studio 
can be used for live and recorded television pro¬ 
duction, film production, still photography, and, 
possibly, audio recording. Control of all of these 
production activities would come from the central 
control and distribution room. 

The graphics room includes drafting space, 
copying mochines, 61m editing and copying 
equipment, assembly and work tables, and other 
equipment associated with these types of pro- 
duchon. The preparation and storage area adja¬ 
cent to the studio is used for building and storing ^g. 2 
sets and models; next to it is maintenance and 
repair area for AV equipment used both within 
this production facility and throughout the schools 
it serves. The administrahve facilities include wait¬ 
ing and exhibit areas, preview and conference 
rooms, and ofBces. 


Large school 


District 



( 0 ) 



Production-Suppert—2 Figure 4 illustrates a 
center producing basic institutional aids and me¬ 
dia, with an emphasis on 61m production. The 
production process is initiated by a conference 
between foculty and production staff, at which 
time the nature and instructional requirements of 
the materials are de6ned and a production sched¬ 
ule is set up. After production, the 6nished materi¬ 
als ore distributed to the faculty concerned. Even¬ 
tually the material may be deposited in the library 
of resources center where it is available to the 
student for review; it may also be distributed 
to cooperating institutions. 

Production-Support—3 Figure 5 illustrates a 
center designed for originating televised In¬ 
struction for distribution to a number of re¬ 
ceiving points on the campus or to cooperat¬ 
ing instituHons. This center may fol6ll a number 
of related functions such as reception and dis¬ 
tribution of “off the air” programs, recording 
of televised instruction (videotape or kinescope), 
distribution of 61m materials, and coordinating 
of remote origination from labs, research cen¬ 
ters, and other potential “studios.” These re¬ 
lated functions affect space considerations 
only as far as requirements of engineering 
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and control, and atoraga of matariala and 
equipment. Distribution of the television image 
may be by open or closed circuit or both; the 
method of transmission does not basically af* 
feet the cfesign of the facility. 

Such a unit would probably serve an entire 
campus, or, possibly, in the case of the large 
university, one or more colleges on the cam* 
pus. 

ProdllCtiOfI-Support — 4 An institution venturing 
into a broad program utilising the aids and 
media may well consider providing a single 
facility that combines all the production func* 
lions, in the long run such an approach can 
probably be Justified from the standpoint of 
economy of spece, equipment, and personnel, 
as often a single activity will support several 
production processes. A graphic arts studio. 


for example, can produce not only visuals and 
graphic materials for direct classroom use but 
also the materials used in film production and 
television production. This total, more complex 
canter is represented in Fig. 6 

Project ion Systems 

Too frequently the hardware used in audiovisu¬ 
al presentations is regarded as a collection of 
individual items —a projector, a screen, and a 
speaker —each performing its function more or 
less independently. A much broader concept is 
essential if media are to be used with maximum 
effectiveness. Not only these hardware items 
but also the seating area and the environment 
itself must be considered as integrated com¬ 
ponents of a system, each influenced by and 
depending on all of the others in producing the 


total effect. None of these components, even 
the hardware, can be selected on its merits 
alone. 

Regardless of the projected material or math* 
od, the effectiveness of the presentation de¬ 
pends upon the ease with which the viewers 
receive the message. With any normal audi¬ 
ence, the quality of viewing conditions is 
chiefly determined by four factors: 

1. The appropriateness and efficiency of the 
projection equipment and screens 

2. The quality of the projected material 

3. The location of the viewer in relation to 
the screen 

4. The visual and auditory environment 

Front and Roar Projoction Before considering any 
of the above matters, it is important to recog¬ 
nize that two different methods may be used 



1. cisficoi ond rhippine - locotloo of rscsprioniif, 
wcrsHinot ond ^nonnel involved in dinribution 
of moreriolt. 

2. film vouir - ttofoge of compUred film moter* 

i3Tr— 

3. conference*reKeonoI - roomt for facully-prodVc* 
lion iforf conferences, rehearMit prior to re¬ 
cording or filming, and periodic troff conferen¬ 
ces. 

4. production itoff offices. 

5. recording ond lodio studios - mokirsg of oudio- 
topes, cLfabing of sound ori films cmd possibly 
radio broodcosting. 

A. gfophic-ort studio - production of graphs, 
cWm, "visuols" ond some slide materials for 
both direct classroom and film production use. 

7. still phfstogrophy . 


8. onimetion - filmirsg of on work. 

9, proceuing - dorkroomt for limited developing ond 
priming of film materials. 

10. editiry-ossembly - editing of motion pictures ond 
assembly of oil instructional mater«ais. 

11. ^eviewirsg - smoll projection rooms for viewing 
incomplete os well os finished film moteriols. 

12. offices, storoge, ond toilets - locoted os rweded 
odjocent to tne various production oreos. 

13. film studio - o lorge, open studio for the filmir^ 
of silent motion pictures on which the toimd may 
ioter be odded. The studio con be floMibly di¬ 
vided into filming oreos by using demountoble 
flots. This will permit simultorwous filmirsg of 
one or more productions. 

14. eKtemol slob - corscrete slob (pouibly covered) 
odjocere ond occessible to the stsrdio for enter- 


nol filmirsg. It may olso be used as o receiving 
platform for moteriols token directly into the 
studio. 

15. model ond set shop - production of models ond 
demonstrotion opporotui for direct Instructional 
or production uses, and the mdslng of sets ond 
flats for use in the studios. 

16. storage - a lorge oreo for storoge of moteriols 
used in the studios or owoiting distribution for 
clossroom use. 

17. equipment receivirsg, storoge ond mointersorsce. 

18. sound studios - several studios in which both the 
sound orsd imoge ore recorded simultaneously. 

This permits only ono production of a time per 
studio. 

19. control-engineering - gloss-fronted booths occess- 
iEIT to eoch studio for control-engirteerirsg per- 
sorsrsel orsd equipment. 


Fig. 4 
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1. fCGptioo and iGCf loriol - ipoc* fof Mcralorioi 
ktoft om^ r»c«prton or«o for vSiiton. 

2. TV faculty officot - offJeo* for fbcullY 

(nftfrvcting by ond prov<d«<f »o pormil 

coordtnotion bofwoon "orv*Comoro" focuiFy oikd pro- 
duction ttoff. (Tito faculty may olio Kovo ooodomic 
offico oltowKoro on tho comput). 

3. producliort ttoff offlcot. 

4. conforoTKO roono - ipoco* for planning 

5. film and grophic motorioU ktorogo - ktorogt of mo- 
lorioli utoo ^ t^ foculty in proporotion ond pro- 
korttotion of tolovikod imtrwction and includok tpoco 
for provlowing projoctod motorioU. 

6. giophic ortk ttudio - production of art work 

7. ktill pKorogiophy. 

8. procowng - dorkroonH for limitod procouing of film 
motorioU. 


9. workkhop - mokirtg or Ok^ombling of modolk, lott, 
fiott ortd opporotuk for ttudio uio. 

10 . oquipmont khop • rocoiving, moiniononco ond ttor- 
ogo of Comoro, kound« corttrol« IfgKting ortd otUor 
production oquipmont. 

n. ktoiogo • lorgo oroo for floti^ tots, opporolut, ortd 
othor production motorioU. 

12. offlcot^ ktorogoj toilott ond mociwnicol oquipmont 17. 
orook - focol^ Ok noodod throughout tUo unit. 

18. 

13. tolovikion ttudio* • ortginotion of tolcvitod produc- 
tion. tW kito, loootion ortd functionirtg of tho 
ttudio* will vary dopondirtg on tho philotopKy ortd I9« 
kcopo of toiovitod irutruction. 

14. ttudio control - glott-frontod booth* which torvo 20. 
ono or moro ttudio* ond houto tho producor-diroctor 
ortd control oquipmont. (Sooth* do not roquiro dir- 21. 
oct vikuol contact with ttudio*; control may bo 
hortdiod by monitort.) 


15. ttofogo - odjocont to tho ttudio* to ovoid loot of 
production oroOk within tho ttudio* givon ovor to 
ttorogo. 

control control, onginooring ond dittributit^ - 
eloctronic ^rtorvo contor" tot rocoiving “^Iho- 
air"f coordinoting remote ortd ttudio tignolt, ortd 
mointoining control of oil originotion ond diltri- 
bution. 

projection - ireolion of Comoro choim for dittri- 
bution o/ film, tlido, ond opaque rruteriott. 

roc*Kdif>g - location of kinotcopo or video tope 
rocort^rt. 

oqoipmorit ttorogo - ttorogo of Comoro oquipmont 
ovoiioble for tturJio uto. 

drowing and moko-up orooi . 

oetornol tiofa - tolovitirtg of oquipmont ond oppo- 
rotut too lorgo or cumboitome to bo moored into o 
ttudio. 


Fig. 5 


for projoctirtg images onto a screen, and that 
the choice of method twill influence the design 
of a projection system. These ttwo methods 

are: 

• Front projection, in which both the pro¬ 
jector and the viewers are on the same side of 
an opaque screen which reflects the image, 
and, 

• Rear projection, in which the projector and 
the viewers are on opposite sides of a translu¬ 
cent screen upon which the image is displayed. 

Either one may be used for any type of pro¬ 
jector, including the TV projector, but cus¬ 
tomarily the overhead and opaque projectors 
are used in front projection. (See Fig. 7.) 


Both front and rear projection have their 
inherent advantages and disadvantages, which 
become clear by comparing them in respect to 
the most important areaa of differance. These 

are: 

• The effect of ambient light 
■ Space requirements, and 

* Interference with the projected image 
The ambient light level in the room is much 

more critical with front projection than with 
rear projection. This means that with prasent 
equipment a much higher level of room lighting 
can be tolerated in the viewing area when rear 
projection is employed. This is considered to 
be the chief advantage of rear projection. 


particularly in larger rooms. In rooms where 
amall image sixes are appropriate, ambient 
light effects may not be critical providing 
proper equipment is used. Current develop¬ 
ments in the improvement of equipment indi¬ 
cate that the size of acceptable images possible 
with front projection under useful levels of 
ambient light will be increased. 

An undeniable disadvantage of rear projec¬ 
tion is that additional space behind the screen 
must be provided to accommodate the pro¬ 
jectors and their throw distances. To conserve 
space, projectors with short focal length 
lenses are desirable and mirrors may be 
used to "bend" the projection rays. Also self- 
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Fig. 6 


1. model end Ml ihop 

2. cenirol itoro^c 

3. equipment receiving^ uoroge 
and mointenance 

4. looding piotform 


5. itudioi (o vofiety of 

6. itvFdio control 

7. centrol engirMering, control 
and diitribution 

8. projection 

9. recording 
to. storage 

M. external production itob 


12. graph*c>om pudio 

13. animation 

14. Him moterioU proreuing 

15. Mill photography 

16. editing and auembly 

17. preview 

18. graphic ond film matericlt Moroge 

19. offices, itorage ond toilets 

20. dressing artd moke-up 


21. film studio 

22. sound-film studios 

23. control orsd engineering 

24. storage 

25. externol production slob 


26. reception orsd cleriool 

27. film voult 

26. production stoff offices 

29. confererKe-reheorsol rooms 

30. soufsd-recording studios 

31. TV foculty offices 

32. conference-reference rooms 


contained screen-projector units or media 
modulas may be uaed. It must be recognized, 
however, that ahortening the focal length of 
the projector decreases the width of optimum 
viewing areas, and the use of mirrors generally 
dtminishaa the effective brightness of the pro¬ 
jected image. 

One of the important advantages of rear pro¬ 
jection is that the projection rays are protected 
from interference by either the instructor or 
the viewers. The instructor can stand in front 
of the image to point out details without casting 
shadows. With front projection this ia impos- 
sibla; distracting shadows are cast by any 
object or person in the path of the projection 


beam, and the freedom of the instructor is 
limited accordingly. 

It has been assumed that in both methods the 
projectors are located in reasonably sound¬ 
proof enclosures and that remote control is 
provided for the instructor who remains at the 
front of the class. Such assumptions are fre¬ 
quently not valid for front projection, however. 
With relatively smell groups of viewers, porta¬ 
ble front projection equipment is often used, 
and the instructor himself may operate the 
projector. Used in this way, front projection 
has several additional disadvantages which 
should be recognized. Unless precautions are 
taken to minimize it. the noise of the projector 


ia distractive to viewers, and if the instructor 
must double as an operator, Hia effectiveness 
as a teacher is necessarily diminished. 

Scraant The design of any projection system 
must necaaaarily recognize ‘the human factor” 
— the needs and limitations of the observer. 
The impact and effectiveness of the image 
displayed largely depend on such matters as 
its brightness, its legibility and its contrast 
values. 

The human eye can tolerate and adjust to a 
remarkably wide range of conditions, but if 
eyestrain ia to be avoided, these critical vari¬ 
ables must be controlled within established 
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(b) 

Fig. 7 (•) Freni pre|ecl(on; (b) reer profeclion. 


limits of acceptability. The projection screen is 
a major component in determining visual com¬ 
fort. 

A variety of screen types are available for 
both front and rear projection. They differ 
significantly in their characteristics, affecting 
both the appropriate size of viewing area and 
the tolerable level of ambient lighting. 

Projectors The reader is cautioned that any dis¬ 
cussion of projection devices can only report 
on the existing ranges and characteristics of 
commercially available equipment. Technolog¬ 
ical developments can render much of today's 
equipment obsolete; at the time equipment is 
selected, the newest models should be inves¬ 
tigated for improvements in optical systems, 
lumen output, remote capability, ease of opera¬ 
tion. and cost. 

Ovmrhmmd Projmctor. The overhead pro¬ 
jector currently is one of the most popular pro¬ 
jection devices in classrooms. Ease and speed 
of transparency-making, high lumen output, 
elimination of the need for room darkening, and 
ease of operation are among its good character¬ 
istics. The only special requirement for this 
projector is a tilted screen in order to prevent 
keystoning of the image. Projectors range from 
fanless desktop models to those which include 
the projection of slides snd filmstrip through 
the projector's optical system. 

35 mm S/ide Projmctor. The classroom use 
of 35 mm color slides has substantially in¬ 
creased with the production of inexpensive. 


foolproof 35 mm cameras and remotely con¬ 
trolled projectors. With the low cost of slide pro¬ 
duction and the space savings in storage, the 
35mm slide is being used more and more exten¬ 
sively than the 3 / 4 - by 4-In. slide. For efficient 
use in classrooms, the projectors should be 
capable of remote on-off. forward-reverse, and 
focus. Ideally, the fan should have a thermal 
device to allow cooling of the projector after 
the lamp is turned off. Highly desirable charac¬ 
teristics for a projector will be ease of loading, 
low cost of slide trays that accept all sorts of 
mountings, and freedom from jamming. Lenses 
are available that will allow projection from as 
short a distance as 1 W (1 width of the screen) 
for rear projection to 6 W for front projection in 
larger auditoriums. With improvements in 
lumen output, mirrors can be used to reduce 
the space required for rear screen projection. 
Projectors are available with xenon light 
sources, random access, digital readout, and 
audio projector programming. 

3 by 4'in. SUdm Prof motor. Most 3 / 4 -bv 
4*in. slide projectors manufactured today are of 
the manually operated type. For the purpose of 
this report and where remote control of the 
projection device is necessary, the few re¬ 
motely operated projectors currently available 
are discussed. Some of the most desirable 
characteristics of these projectors are high 
lumen output, the capability with an adapter of 
projecting 35 mm slides, the ability to handle 
Polaroid slides, and short-throw lenses for 
rear screen projection. 
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Motion Picture Projectors. Currently the 
16 mm projector has a monopoly on motion 
picture projection in the classroom. However, 
with the introduction of the new, large-frame 
8 mm film and sound cameras, there msy be a 
marked changeover to 8 mm for small-group 
use, and it will be introduced for independent 
study. Film projection using 35 mm film has 
never found extensive educational application. 

Fi/m Strip Projectors end Previete/ers The 
low cost and availability of film strips on al¬ 
most every subject make this form of visual 
aid attractive to many teachers. Projectors with 
remote control are required for rear-screen 
projection. Simple film strip previewers may 
adequately serve the student studying inde¬ 
pendently. In between are projectors appro¬ 
priate for front projection with small groups. 

Television Projectors. Television projec¬ 
tion has its greatest implications for large- 
group instruction. Its use as a method of dis¬ 
playing and magnifying gross images is 
excellent. Its promise as a first-rate teaching 
tool is dependent not only on its sbility to have 
good contrast, brightness, and definition but 
also simple maintenance. Projectors are avail¬ 
able for closed circuit or broadcast in either 
black and white or color and black and white. 
In general, the more expensive the projector, 
the more acceptable the image and the higher 
the lumen output. Projected television requires 
slightly more than a 2 W throw distance. Prices 
vary tremendously from $2,800 to $50,000 or 
so. 

More Inlormelion. For more compreherr- 
sive information on projection equipment the 
reader is directed to the Audio^visuel Equip¬ 
ment Directory, National Audio-Visual Associa¬ 
tion, Inc., 1201 Spring Street, Fairfax, Virginia. 

Spece for Reer Projection, in designing for 
rear proiection. one of the problems the archi¬ 
tect faces is the allowance of the correct 
amount of space for the location of the projec¬ 
tion equipment. Figure 8a shows a projector 
located at a 1 W throw distance and indicates 
the maximum bend angle for seat A as over 
75. This is unsatisfactory for this seat: the 
allowable bend angle is established by the 
screen characteristics, and at present, the 
maximum bend angle is 60. Figure 8b shows 
a 2 W throw distance and a maximum bend 
angle at seat A of about 60. which is satis¬ 
factory. Figure 8c shows a total depth of 
rear projection area as 1 W. but by using a 
mirror, it still permits a 2 W throw distance 
and a 60^ bend angle. 

Mirrors Reduce Light. The use of mirrors, 
however, has its drawback in that about a 
10 percent loss of image brightness occurs. 
One must also be careful of reflections of ambi¬ 
ent light of other projectors or classroom light 
passing through other screens snd affecting 
either the mirror or the screen. This can be 
combatted by locating black drapes to mask 
the projectors from this stray light. 

Some Generel Rules. A few general rules 
are helpful in locating projectors snd establish¬ 
ing space for rear projection equipment: 

* The larger the screen, the longer the throw 
distance. 

* Conversely, the smaller the screen, the 
shorter the throw distance. 

• Mirrors may be used to fold the projection 
beam for space saving with smaller screens or 
with projectors with high lumen output on 
larger screens. 

• For initial schematic design a 2 W depth 
behind all the screens should be allocated for 
the rear projection area. 

■ The use of extra closeup lenses decreases 
the viewing area, and may result in some dis¬ 
tortion around the edge of projected images. 
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(a) (b) (c) 

Fig. 8 


Ths ViswinQ Aim ViBwmg Ar^m Not Critic*! 
in Most CImssrooms. Before projected ma¬ 
terials were introduced, the objects to be 
viewed in the usual schoolroom were the in¬ 
structor. the chalkboards, and sometimes 
maps and charts. The instructor was free to 
move about the room, and the other objects 
of visual attention were usually distributed 
over several wall areas. All of them received 
their illumination by the general lighting of 
the room itself. With no fixed area of attention, 
sightlines and viewing were not critical as long 
as the general lighting was adequate- 

ProfBCtod Immgms Rmstnct Viewing Arm*. 
For the effective use of visual aids, however, 
the requirements for good viewing are much 
more demanding. The projected image neces¬ 
sarily occupies a fixed position, and, except 
on the TV receiver, is in a flat plane. Whereas 
a three-dimensional object may well be viewed 
from the side, a flat picture can be seen intel¬ 
ligibly only within the limits of a **cone of 
view.” To see the image properly, the viewer 
must be within the limits of this cone, and 
neither too near the image nor too far from it. 
The area defined by these limits is referred to 
as the viewing area. Its importance in the plan¬ 
ning of spaces for image viewing is funda¬ 
mental. whether the space be a small informal 
conference area or a large formal lecture hall. 

Shape of thm Viewing Are*. The shape of 
the viewing area, then, is approximately as 
shown. Its sixe is always based on the sixe of 
the image to be viewed. The human eye com¬ 
prehends detail only within a limited cone 
angle (about 2% min of arc), and the length of 
chord subtending this arc, e.g. the image width, 
varies with its distance from the observer. Thus 
an object 20 ft away and 6 ft long appears the 
same as a similar object 10 ft away and 3 ft 
long. The sixe of the viewing area is determined 
by three dimensions, as shown in Fig 9 

* The minimum distance (1). which is the 
distance from the nearest part of the image 
to the eye of the closest viewer 

* The maximum distance (2), which is the 



distance from the furthermost part of the image 
to the most distant viewer 

■ The maximum viewing angle (3), which is 
the angle between the projection axis and the 
line of sight of a person located as far from 
this axis as he can be and still see all image 
detail in proper brilliance 

Two Ways of Est*blishing the Viewing 
Angle Whether the apex of the maximum 
viewing angle should be located at the screen 
or at some other point on the projection axis 
is a moot point. There is some disagreement 
among authorities, too, as to how it should 
govern the side limits of the viewing area 
Some prefer the use of the ‘edge angle,” while 
others use the angle at the center of the screen. 
By either approach, the limits defined are es¬ 
sentially similar. In this study, an edge angle 
of 40’^ has been used in laying out viewing 
areas for rear projection, since it is felt this 
best represents average screen character¬ 
istics. With front projection, the use of the 
"center angle” is probably more common 
practice, and its values range from 20 to 
possibly as high as 50 . The maximum value 
of the angle used in determining the viewing 
area for receiver TV is 45 

Minimum and Maximum TV Viewing Distances 


Size of 

TV tube 

Min yiewino 
distance. 4 W 

Max viewino 
distance. 12 W 

17 in 

4fi-11 in. 

14 ft-9 in. 

19 in 

5 ft-1 in. 

15ft-2 in. 

21 in 

6 ft-4 in 

19 ft-0 in. 

23 in 

6 ti-8 in 

19 tt-4 in. 

24 in 

7 fl-5 in 

21 ft-5 in 

27 in 

9 ft-8 in 

24 tt-5 in 


Defining Minimum end Menimum Viewing 
Oistences. Practical minimum and maximum 
distances are both expressed as multiples 
of the image width (W). They vary both with 
the medium being used and with the type and 
quality of material being projected, and may 
be affected also, in some degree, by personal 
preferences. They have not yet been precisely 
determined by scientific methods, and it is 
doubtful that such data would have much 
practical value anyway. The generally accepted 
values, resulting from numerous studies, are 
those {See Fig 10 ) 



Film, slides end 

TV 


profected TV 

receivers 

Minimum distance 

2 W 

4 W 

Maximum distance 

6to 10 \A/ 

12 W 


Reletion of Screen Sue end Viewing Are*. 
Since the sixe of the viewing area is a function 
of the image width, it follows that the proper 


screen sixe for any given space will be deter¬ 
mined by the number of viewers intended. 
Conversely, a given type and sixe of screen 
automatically establishes the sixe of the 
viewing area, and consequently the sixe of 
audience that can be properly accommodated. 
The viewing area is the pattern which deter¬ 
mines the seating arrangement in any learning 
space where projected images are to be used, 
and in the larger spaces, at least, it also in¬ 
fluences the shape of the room. (Fig 11.) 

Planning the Projection System Steps in Design. 
Whether front or rear projection is to be used, 
the design of the projection system itself in¬ 
volves determining: 

1. The sixe of viewing area required 

2. The appropriate screen sixe 

3. The proper type of screen 

4 The appropriate projector(s)—the re¬ 
quired lumen output, focal length and location 

5. The maximum permissible level of ambi¬ 
ent lighting on the screen. 

Trie! end Error *t First. The desired audi¬ 
ence sixe is usually predetermined. In some 
cases, the sixe of the viewing area, too, may 
be established by existing conditions. Other¬ 
wise. its sixe and shape should be tentatively 



Fig. 10 

approximated in accord with the principles 
already discussed. Because of the relationship 
between its dimensions and the width of screen 
to be used, the inexperienced designer neces¬ 
sarily proceeds by trial and error until he 
arrives at a satisfactory arrangement accom¬ 
modating the specified audience in proper 
relationship with the screen. Sometimes, the 
problem may be reversed, requiring a deter¬ 
mination of the optimum audience and seating 
arrangement for projection equipment already 
at hand 

Stantfarib Professional standards accepted by 
the Society of Motion Picture and Television 
Engineers have been developed for viewing 
front and rear projected images These stan¬ 
dards provide excellent images. However, 
for the purpose of economy in classroom use 
of projected media, it is felt that some stan¬ 
dards based on the poorest seat in the room 
can be lowered, particularly for gross images 
The following resume of standards indicates 
by asterisk (*) those that are less than the 
professional standards. 

Screen Brightness 
Motion pictures: 

5 ft L—Minimum* (gross images) 

10 ft Satisfactory 

15 ft L— Excellent 

20 ft Maximum (flicker threshold for some 

observers) 

Slides: 

2.5 ft L —Minimum* (gross images) 

5 ft Minimum for slides with detail 
10 ft L—Satisfactory 
20 ft L— Excellent 
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W w 

fig. n Viewing otMt for two- and Hiraa-tcraan proiacMon. 


Projected TV; 

2 ft L — Minimum* (gross images) 

20 ft Maximum (flicker threshold for some 
observers) 

TV monitors: 

too lumens |>er square foot 
Brightness Ratio 

2:1 — Excellent 
3:1 — Very good 

10:1—Acceptable* under soma conditions 
Contrast Ratio 

100:1 — Pictorial scenes 
25:1—Good legibility of printed characters 
5:1—White letters on black background 
30:1 — Minimum* contrast ratio for poorest 
seat dictated by higher levels of class' 
room light and many types of pro¬ 
jected materials 

Contrast ratio is determined in part by non¬ 
image brightness which, in turn, is related to 
screen reflectance and room ambient light. 
Therefore, controlling the amount of ambient 
light reaching the screen Is important. For large 
screen installations, if the amount of ambient 
light occurring at the screen is held to 1-2 ft 
C, the contrast ratio will normally be adequate. 

Writing Surface Lighting La¥ets Ideally, an 
average ratio of 1:1 between writing surface 
brightness and screen brightness should be 
maintained, while not spilling excessive 
ambient light on the screens. Since screen 
brightness varies for each seat in the viewing 
area, the average condition of brightness for 
each broad class of projected material should 
be approximately satisfied. For a medium to 
large sixe room, three lighting levels would be 
in the range of: 

5-10 ft C —Projected TV and films 
10-20 ft C-Slides 
30 -h ft C—Other class activities 

Media Module This study led to the design and 
development of a self-contained media cabinet 
which might be used in many types of small 


and medium group situations. These “media 
modules" can be of several types: 

* A fixed cabinet with self-contained equip¬ 
ment, rear projection screen, and several addi- 
tiorral “swing-out" display surfaces. 

* Same as above, only the entire medio 
module would be mobile. 

* A basic fixed cabinet with rear projection 
screen and "swing-out” display surfaces. Pro¬ 
jection equipment would be mounted on mobile 
carts which would roll into the cabinet and 
which would permit the interchanging of pro¬ 
jectors. 

* Same as above with both the basic cabi¬ 
net and the equipment carta mobile. 

* Any of the above, but with a cabinet and 
rear projection screen sixed to accommodate 
two rear projected images side-by-side. 

Media modules have several attractive 
features. They can be fabricated in a shop and 
installed in existing classrooms with little 
disruption of normal class meetings; in this 
way, media modules can quickly and inexpen¬ 
sively convert existing facilities for uses of 
media. Both in building new facilities and 
remodelling old, the media module is a rela¬ 


tively inexpensive answer initially, which also 
readily adapts to new and improved equipment. 
Mobile units can be designed for flexible 
spaces where the regrouping of students fre¬ 
quently is an important functional require¬ 
ment; fixed installations of media might not 
be feasible in such circumstances. As illus¬ 
trated in this study, media modules can be used 
to increase the utilixation of facilities such 
as dining rooms and gymnasiums by also al¬ 
lowing them to be used for instruction. 

The accompanying figure (Fig. 12) shows one 
type of media module which was designed 
and built. The basic cabinet with screen and 
display surfaces could be either fixed or 
mobile. Various types of projectors can be 
mounted in the cart, which is rolled into 
position for projection on the rear projection 
screen. Remote controls operate the equipment 
and the roar screen is of the flexible type. 
This media module has a screen surface 32 
in. square and the entire unit stands 6 ft-8 in. 
high. Naturally, these dimensions will vary 
from module to module. 

Furniture Planning Furniture an Integral Part 
of the Design Process. For effective uses of 
media in education, the manner in which class¬ 
rooms. seminar rooms, independent study 
facilities, and other learning spaces are 
furnished is an important design decision. 
Unfortunately, too often the selection and 
purchase of furniture are left until too late in 
the planning process when energies, funds, 
and professioruil services have been expended. 
Furniture, as part of the learning environment, 
should be considered an integral part of any 
space in which media are to be employed; 
its selection should be based on careful study 
and professional advice early in planning. Most 
importantly, functiorval, aesthetic, and eco¬ 
nomic criteria should be established during 
the programming stages when the functional 
requirements of the spaces are spelled out. 

Fined Seating Continuous Counters with 
Fixed Seats. Many types of seating for 
learning spaces are available, but their indi¬ 
vidual appropriateness varies from space to 
space. Of the three basic types of seating 
(fixed, movable, and combined) fixed has had 
the advantage of guaranteeing that, once 
properly positioned, every student will always 
be in the proper relationship to screens and 
other display surfaces. Of the various types 
of fixed seating, the continuous counter with 
individual fixed chairs provides a desirable 
surface for writing and for holding references. 
This is particularly important in secondary and 
higher education where the learning process 
may require extensive use of various types of 
materials and resources during a class. Also. 
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• continuous counter works well when port¬ 
able, audiovisual aouipmant, small damonstra* 
tlons, or various forms of teaching machines 
are to ba used by students at their seals, or 
whan student response systems, requiring the 
use of a response panel at each station, are to 
be installed initially or planned for later instal¬ 
lation. This type of seating does require more 
floor area per unit than most other types of 
fixed seating, but this may ba compensated for 
by the provision of cross aisles between each 
row of seating, allowing studania to move 
freely to and from their seata. 

Pixmd Smmting-^Thmmtmr Typms. There are 
many so-callad "theater-type** of fixed seating 
employing a seat with a folding or lifting 
individual writing surface. Unfortunately, many 
of the tablet arma provided with this type of 
seating have the disadvantage of being too 
small to accommodate writir>g and reference 
materials. Lately, some improvements in 
seating have resulted in folding tablet arms that 
are adequate in site. Generally, fixed seating of 
this kind requires less floor area than the oon- 
tinuoua counters, but student access to his 
individual seat is more limited. Also, the neces¬ 
sary moving parts to raise and lower the tablet 
arms can create maintertance and upkeep prob¬ 
lems. Installation of responsa devices and out¬ 
lets for equipment can be handled in seating 
with movable tablet arma, but this again intro¬ 
duces maintenance problems. 

Movab/a Smxting. Movable seating also 
introduces a variety of alternatives, and again 
the provision of an adequate writing surface 
is extremely important. In rooms where re¬ 
grouping of students is important, separate 


table units or seat-table units that are modular 
to allow conference and discussion groupings 
are desirable. Movable seating mitigates 
against the use of any individual student In¬ 
structional device requiring wiring, such as 
response systems, portable recorders or pro¬ 
jectors, snd powar-operated teaching ma¬ 
chines. Particularly with movable seating, 
seating should be scaled ar>d designed with 
the age and character of the students in mind. 

Combined Smxting. Combined seating Is 
basically of one typa —continuous counter 
with loose seats. This type has the advantages 
of flexibility, accommodation to many body 
postures, and reduced cost over the continuous 
counter with fixed seats. However, the inter¬ 
pretation of building codas may prohibit 
continental saating in large rooms. The ac¬ 
companying diagram (Fig. 13) shows several of 
the fixed and combined types of seating that 
are available, together with the average size of 
writing surfaces and the floor area required. 

A Mix of Sooting to Ofton tho Anowor. In 
many instances, several types of seating In 
one space may best meet functional needs. 
For instance, loose taoles and chairs on a flat 
floor area at lha front of a large teaching room 
can ba used for case studies, moot courts, and 
other instructional methods, while the re¬ 
mainder of the seating is fixed on a sloped or 
stepped floor. Also, in rooms requiring raised 
seating, rows of saating may alternata betwean 
riser-mounted and floor-mountad types. Partic¬ 
ularly in medium group spaces, various types 
of loose seating may meet the varying requira- 
ments dictated by multi-age, multi-class, and 
nongraded approachaa to learning. 


tmportonco of Good Sight Linos front At! 
Soots. Certainly in rooms where projected 
media are to be used extensively, good sight 
lines from all saats to all screens are Important. 
Where 40 or more students ore Involved, this 
will generally require stepped or sloped floors. 
However, steep slopes such as seen for years 
In college lecture halls or amphitheaters are 
not always necessary These slopes have 
usually been dictated by a functional require¬ 
ment that ovary student be able to see the top 
of e demonstration laole at the front of the 
room. Rather than thus increasing the volume 
of the room, snd tho cost of the room, elec¬ 
tronic means of magnification should be em¬ 
ployed which shifts the functional requirement 
from viewing a demonstration table to the more 
easily accommodated viewing of screens. By 
offsetting the rows of sealing, and by using 
platforms containing two rows of sealing each, 
the volume of the room can be reduced without 
impairing the viewing of screens arut informa¬ 
tion display surfaces. 

Inwostigoto tho Advontogos of Conty/iente/ 
Searing. In laying out sealing in the larger 
rooms, continental sealing, which allows cross 
aisles between the rows of seals, should be 
explored. This arrangement can move aislas 
outside the viewing area, can allow longer 
rows of seats, and can permit students to move 
to and from their seats without disturbing 
other students. The square footage per saating 
unit based on the total room area may not be 
much greatet than that for more conven¬ 
tional arrangementa. Each such solution must 
be judged in accordance with the applicable 
building code. 
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Figures 1-17 reprinted from “New Spoces for Learn- 
ingt Designing college focilities to utilize instructionol 
aids ar>d media." Report of Reseorch Protect DASFEE: 
(Design of Auditorium-Studio Facilities for Engineering 
Education) supported by grant from Educational Facilities 
Laboratories. IfK.. revised ed.. Juf>e 1966. 
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TNEATER-ARTS-LABOftATORY 
TEACHING STATION 

There are many lypes of spoce facilily which may 
be employed in the Theater-Arts program. The 
Theater-Arts-Laboratory Teaching Station is pri¬ 
marily a classroom which is designed for, and 
specifically allocated to, the teaching of theater- 
arts subjects. It is presumed that this room will 
probably be assigned to a single teacher, or to 
a small group of teachers, employed in a team¬ 
teaching concept. With only slight expansion, 
however, it might serve in some instances as a 
very comfortable and pleasant place for public 
performartces. It Is not designed primarily as a 
replacement for a conventional school auditorium. 
Its existence, however, will emphasize the fact 
that the well-appointed auditorium is not essential 
for the successful pursuance of a theater-arts pro¬ 
gram. Under ideal circumstonces. such a facility 
is employed on a day-to-day basis by the teacher 
in the normal progress of instruction, and there¬ 
fore may be considered a supplement to the audi¬ 
torium employed for the larger public perfor¬ 
mances. In addition to the normal daily class 
fursctions, it is entirely appropriate to employ the 
teaching station, on occasion, for public presenta 
tion of material adapted to this space, if the 
seating will accommodate a small invited, or even 
paying audience. 

Although some dimensional data are provided, 
it should be remembered that they represent only 
a suggested treatment and that, in specific in¬ 
stances, a room might change its shape percepti¬ 
bly and be increased or decreased in size. The 
basic concept of this room implies that its primary 
function is that of a classroom, and a continual 
enlargement of this facility approaching a small 
auditorium would be undesirable. The term 
“teaching station" is employed rather than "lit¬ 
tle" or "studio theater" in an attempt to empha¬ 
size its classroom function. 

Separote Service Fodlities 

If the school has separate auditorium facilities, 
it is recommended that the teaching station be 
nearby in order that some of the service areas 
might be employed by both of these theater units. 
As an example—it would be possible for the 
teaching station and the auditorium to use the 


Architwctitre for tho Edvcationol Theatre, H. W. Robin¬ 
son, 1970. Reprinted by permission. Copyright ® 1970 
by University of Oregon. 


Fig. 1 Functienol and space relationships of oudi- 
torium to teaching station. H is highly desirable, 
as the text indicates, to hove both a stoge-oudito- 
rium ond a teoching station in on efRcient acodemic 
theater plont. If both ore provided, it it not neces¬ 
sary to duplicate all of the support functions; avoid¬ 
ing unnecessary duplication will save space ond 
construction costs. This diagram illustrotes the de- 
siroble functional and positional relotionships be¬ 
tween the two complementory theoter forms. 


same dressing rooms, the same lobby space, the 
same ticket offices, the same rest rooms, the same 
shop area, and some of the same storage area 
(see Fig. 1). Although it is true that on occasion 
both of these producing units might be in perfor¬ 
mance simultaneously, it is not probable that this 
would occur frequently enough to warrant com¬ 
plete duplication of all these service areas. How¬ 
ever, such support space is absolutely essential, 
and, if it is not provided in connection with some 
other function of the building, it will be necessary 
to plon it in connection with the teaching station. 
In the description which follows, it will be appor- 
ent that there are a number of advantages to 
having the teaching station accessible from four 
sides. The dimensional data suggest the possibil¬ 
ity, but do not demand that the teaching station 


occupy spoce equivalent in size and shape to 
two standard classrooms. The recommended plan 
includes spoce for normal classroom function, 
space for areno-type presentation, space for pro¬ 
scenium and thrust stage presentations, and al¬ 
lows all of this space to be converted to other 
multiple-theater purposes. 

The area designated as the teaching station 
divides roughly into three parts (see Fig. 2). Port 
one: some fixed seating on an inclined floor ac¬ 
commodating about 30 students, with chairs 
equipped with movable tablet arms. Within some 
individual teaching proctices the area might be 
preferred with a flat Poor with movable chairs. 
Part two: an elevated stoge, presumably at the 
opposite end from the fixed seating just de¬ 
scribed, and with the usual physical and electrical 
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equipment. When employed as a proscenium 
stage, there would be space for seating approxi¬ 
mately 80 in the 6xed seating described com¬ 
bined with the temporary seating in the space 
next described. Port three-, a flat floor area be¬ 
tween part one and part two for reheorsal, dem¬ 
onstration and arena staging, a playing area of 
at least 14 by 18 ft, and with the usual lighting 
and mechanical equipment. When this area is 
employed for arena staging, and all other areas 
adapted to seating, it can accommodate approxi¬ 
mately 140. The minimum width of this room is 
24 ft; widths up to 36 ft would prove additionally 
desirable. The total length of the room, if the 
areas described are laid end-to-end, is ak>out 70 
ft. 

If the fixed seoting plan is employed for some 
30 to 50 seats, and if they are on a raked (in¬ 
clined) or terraced floor, it is recommended that 
there be at least a 5*in differential in the height 
of the rows. Back-to-back spacing of 36 in is 
recommended for rows, and 20-22 in for individ¬ 
ual seat widths. Other seating to be provided 
should be of padded metal folding chairs with 
arm rests. Linkable chairs have some advantages 
in terms of ease of movement, for regrouping, 
and for cleaning. 

The center area of the room is recommended 
for gerteral demonstration, classroom space, and 
as an arena playing area for productions to be 
viewed from four sides. It is suggested that the 
recessed space might be twenty-one to twenty- 
four inches below that of the surrounding areas, 
including the service halls. This provides a de¬ 
pressed area for the arena stage with some seat¬ 
ing at that level, with other raised seating on 
oil sides, and it also allows for the elevated pro¬ 
scenium and thrust stage to l:>e above the central 
floor areo. Although the raised stage at the end 
of the room may be employed as a proscenium 
stage, it should not be thought of as that exclu¬ 
sively. Its design lends itself to other, flexible 
treatment. There is no fixed proscenium—the 
bounding edges of the opening are established 
by movable sections of wall or by a simple curtain 
framing. This stage space should be the full width 
of the room at that end, and should be at least 
14 ft deep. Although more-than-usual classroom 
height is desirable over the stage oreo, it is not 
necessary to provide the usual stage house or 
fly space. It is suggested that two levels (each 
3 ft deep) running the full width of the stage 
be provided in front of the fixed platform area 
with one-third stage height differential for each, 
namely 7 or 8 in. These levels can be created 
by separate, collapsible, or nesting boxes and 
reemployed as terraced seating spaces for the 
arena concept, or as variable forestage space 
as suggested by the accompanying diagrams (see 
Fig. 4). 

A projection room may be provided at the end 
of the room opposite that of the fixed stage. 


Fig. 2 The teaching stoHon. The teoching stotion 
provides space for oil theoter functions such os 
work oreos, reheorsol oreos, dossroom, ond public 
seoting for oil three bosic theoter forms: thrust, 
oreno, and proscenium. H is multifunctional in terms 
of space, but con seldom occommodote more thon 
one function ot one time. The bosic concept colls 
for three major tandem spoces, A, B, C, and two 
flonking spoces, D; oil ore multifunctionol. The di¬ 
mensions of these spoces ore optionoi (see text). 
This diagram shows the interrelationship of the 
spaces and their function, ond introduces the plan 
presented in Fig. 3. 


ta serve as a sound room and a listening room, 
as well as to accommodate projection equipment. 

The ceiling of this room should be approxi¬ 
mately 14 ft above the stage level, and should 
provide, in addition to standard room lighting, 
other arrangements for the hanging of special 
stage lighting instruments and other hanging 
units. These supporting members can be exposed 
or conceded above a false ceiling. Lighting con¬ 
trol may be located either in the offstage area 
on the fixed stage floor or in the projection room 
described above. 

A walkway at least 42 in wide should be pro¬ 
vided on the two long sides of the room which 
connect the stage level at one end with the en¬ 
trance level at the opposite end. For classroom 
use, these levels will be employed as display and 
wark areas at low table height. When the room 
is employed for arena staging, they serve as ele- 
voted rows of seating on the two sides. For end 
staging, they serve as additional side stages or 
for walkways approoching the stage for entrance, 
tableau, or processional purposes. If slightly en- 
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larged, the space beneath these walkways may 
be employed for storoge for seating or other the¬ 
atrical equipment. 

No attempt will be made here to specify a 
minimum of equipment for this teaching station, 
but it is obvious that it must have the usual com¬ 
plement of front traveler, cyclorama, switchboard, 
and lighting equipment. 

Although it is not planned that all three of 
these areas will be used simultaneously in a class¬ 
room teaching statian, it is possible to have on 
stage the fixed stage scenic, lighting, and prop¬ 
erty elements to be used for a public presentation 
or for the use of another class while the teacher 
lectures or conducts a demonstration in the central 
area without having to clear this material. In the 
same way a set-up can remain in the arena section 
and the teacher will still have a lecture area and 
a drill or rehearsal area unencumbered. 

The essential features of this classroom teach¬ 
ing station are designed specifically to serve the 
purposes of theoter instruction, but if, in schedul¬ 
ing, it appears that the room will not be in contin- 
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ual it may be employed quite effectively in 
the true multiple-function sense. Although specifi¬ 
cally designed for theater purposes, it has not 
lost its usefulness as a general classroom regard¬ 
less of subject matter. It has a raised stoge for 
any type of classroom performance, a large flat 
floor space for activities such as dance, ar>d may 
even be used as a small lecture hall. 



Fig. 3 Teaching station: section and plan. A. Fixed 
seating; 3. potentiol ereno stoging; C elevoted 
stoge, no fixed proscenium; D. elevoted wolkwoys 
on each side of the room serve os work tobies 
and arena seating and provide choir and plotform 
storage underneath; E. projecticHi room. 









VARI^BLF 0N5TAGE PLATFORMS 


Fig. 4 Teoching stotion: plotform and seating altemotives. The stondord leoching station is reodily 
convertible to mony stoging forms. A few of the olternotes ore suggested In this diogrom. Fortoble 
plotforms of stondord modulor dimension such os 3 by 6 ft may be used os a base for audionce seating 
on varying levels, or stocked to change the height of playing levels. These units are stored, when not 
in uso, under the foresloge ond under the elevoted wolkwoys ot each side of the room. Stair units of 
compatible height increose the flexibility of the system. Infinite variety is available with the exercise 
of imoginotion (note that the fixed seating remoins the some for eoch oHemate). 
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By JAMES A. PADDOCK, Dob«r, Pad<k>ol(. 
Upton and AMOoUtaa, Ino. 


PR06RAMS AND PROGRAMMING 

Until racani yaara larga building pro|acta «Mara 
launobad by nothing mora than a oonvaraation 
batwaan an individual ollant and tha architaot 
of hia paraonal ohoioa «Milh, parhapa, aoma 
rafaranoa to a hiatorioal praoadant with which 
both wara familiar. Tha raaulting inoonvanlant 
planning and lack of faoilitiaa and aquipmani 
In buildinga of ail typaa appaarad to ba of littla 
conaaquanoa. Labor waa ohaap and plentiful; 
apaoa waa at a diacount; oliant and architact 
could afford to waata apaoa. 

Raoantly aavaral changaa in aociety hava 
affactad tha way in which new building ia 
brought into being: tha autocratic atataaman, 
induatrialiat, and educator haa bean aupplantad 
by tha building committaa; tha paraonal fortune 
haa been raplaoad by tha finance committaa 
and program budgeting; and building require* 
manta hava become vaatly mora aaaoting in 
raaponaa to tha tachr>ological revolution in 
government, indualry, and education. At tha 
aama time, tha private oonvaraation and oooa* 
aiortal latter batwaan client and architaot haa 
given way to a wordy document by which a 
manyhaadad client inatruota an arohitactural 
organisation and many apaoialiata in building 
daaign and oonatruction. Thia dooumant ia 
aomatimaa called “uaar raquiramanta** or 
'building apacificationa’*; mora frequently it 
ia known aa tha "program.** Oanaraliy, pro- 
grama are of two typaa, aarving diffarani pur* 
poaaa. 

Matter Plan Program 

Tha program for tha maatar plan ia oonoarnad 
with larga-aoala davalopmant to ba aooom* 
pliahad in aavaral phaaaa over many yaara. It 
daata in building apace to tha naaraat thousand 
square foot and required aita area in aoraa. Tha 
maatar plan program may ba used to datarmina 
tha area of land to ba acquired for the new 
davalopmant. to aaaaaa tha adequacy of an 
existing site and utilities to aocommodata 
future raquiramanta, to estimate davalopmant 
coats, and to raise funds. 

Building Program 

The building program ia concarnad with da* 
tailed space daacriptiona for immediate new 
oonatruction and deals in building apaoa to tha 
naaraat hundred square foot. Tha detailed 
building program may ba used aa tha baaia for 
tha architact'a design. It also may ba used to 
conduct an arohitactural competition for the 
aalaotion of an architact, to astimata construc¬ 
tion costa, to astimata furniture and equipment 
raquiramanta, and to raiaa funds. 

A program may ba oonoarnad with tha expan¬ 
sion of existing physical faoilitiaa to aocommo¬ 
data a growing organisation, or with tha da* 
valopmant of new facilities on a aita not yet 
salactad for an organisation In process of 
formation. In either ossa, tha program ia a sat 
of instructions and criteria derived from con* 
aidaration of many factors, including at least 
tha following: 

1. Po/rcy. Tha organisation's goals and ob- 
jactivaa for future growth and change. In an 
educational institution this would ba known as 
tha academic plan. 


2. Pro/act/on. Anticipation of numbara and 
charactariatica of people to ba aooommodatad 
at aoma point in tha future or at aoma salactad 
laval of activity, population, or enrollment. 

8. Crifrim. Space planning standards for 


TABLE 1 Samplf of Typical Program Shaat 


people and equipment and other factual require* 
manta which must bo mat. 

4. Spmtlm! rwiBtionahip. Tha desired relation¬ 
ship among individuals, groups, and tha equip¬ 
ment they uaa; their ralationahip to visitors. 


Audio visual and TV 


Existing aoarations.Function; 

Tha Audio Visuai and Tetevision Canters, although headquaftered together, are 
independent operations. The Audio Visual Canter is financed by the Collage; 
tha Television Center is financed by the Education Oepaitment 
The Audio Visual Canter conducts courses required of all Education majors and 
prepares and distributas all films and other audio visual aids, distributes all 
television tapes prepared by the Television Center, and provides projection and 
other technical personnel to all departments. 

The Television Canter prepares televiston tapes for teaching purposes 
Facilities: 

Existing space is cramped and inappropriate to the function housed. (The tele¬ 
vision repair center is in a mechanical equipment room containino steam-operated 
hot-vmter boila and reaches 100*^ during the summer.) 


Anticipated changes.Function; 

Tha trend tOMerd interdisciplinafy operations leiii bring the tm centers closer 
together 

Facilities; 

Although the Audio Visual and Televiston Canters wilt each require their am office 
and studio facilities, technical and support spaces may be shared 

Location criteria.located adjacent to a space easily vacated to accommodate unforeseen future 

axpension. 

Planning assun^ions.Separate graphic arts and photography facilities will be provided for the Audio 

Visual Center and College Relations and Publications 


TABLE 2 Spm Progrem 






Number of 

Stations 

Net sq ft 

Total net 


existing 

proiected 

per station 

sq ft 


Audio visual center: 



1 

1 

140 

140 

. 

^aniltY offif*? . ■ t t . 

1 

1 

100 

100 

ftiipwvitnr, , . , . ... 

1 

1 

100 

100 

Secfetary .., . 

3 

3 

60 

180 

Pfejectipnitr’s snidy mom . 




100 





80 

. . 

Student viewing cubicles. 


15 

30 

450 



6 

40 

240 

Previewing studios; 





Gimm |1f>),,,,-T. 


1 

225 

225 



4 

40 

180 

Audio visual class/laboratory. 


20 

60 

1200 

Rftnmr <hnn . 


1 

400 

400 





. 3.375 

. 

Television; 




140 

Coordinator of educational activities of TV . 

1 

1 

140 

Faeufty office. 

1 

1 

100 

100 

Technical rooninetnf .T . 

1 

1 

100 

100 

Higher education officers. 

2 

2 

80 

160 

Secretary . 

1 

1 

60 

60 

Student work stations. 


3 

60 

180 

Control room , ... . 


1 

400 

400 

Shop . 


1 

400 

400 

Subtotal. 




. 1,540 
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TABLE 3 Sample of Detailed Building Program Space Descripbon 

Area Number; 

MM-11 

Name of Space: 

Biology/chemistry preparation room 

Number: 

One 

Root Area; 

IBOsqft 

User; 

Faculty, lab techmaan 

Purpose: 

Preparation and setting up of movable demonstration bench, storage of 
chemicals and apparatus, storage of bench 

Ceiling Height; 

No special requirements 

Lighting Requirements; 

Heating, Ventilating. Air 

No special requirements 

Conditioning, Exhaust; 
Suggested Materials 

Fume hood 

for Floors Wails: 

Ceiling 

Aad resistant floor and base 

Doors: 

II direct access is provided to hall, then door to hall to be solid core or 
equivalent, gasketted: window with sliding panel, door width to allow 
passage of movable bench 

Equipment and Furniture; 

1 . Chemicat bench 12 ft long with sink, hot and cold water, gas. vacuum, 
and air, chemical resistant stop, cupboards and drawer under; reagent 
shelf, acid drain 

2. Storage cabinets and shefving 

3. Fume hood 

4. Electric wall clock 

5. Steel chalkboard, 4 X 3 ft 

6. Pegboard, 4 X 3 ft for drying glassware 

7. Stool 

Special Utility Requirements. 

Plugmold on wall above bench 

Spatial Relationships: 

Adjacent to hall at stage level and to service access 


the public, and others outside the immediste 
organisation; and the flow of information, 
supplies, and material. 

5. Constraints. Limitations of budget, time, 
area of site, zoning restrictions and availability 
of special equipment. 

Programming 

The process by which the program is produced 
is called programming. This may be done by 


the client (the people who are going to use the 
building), the architect, or a consultant. In any 
case, the process is essentially the same and 
consists of the following steps 

1. Bsisting data. Assembly and review of all 
existing documents concerning policy deci¬ 
sions. enrollment projections, corporate plans, 
and other papers that describe the present and 
future structure of the organization. 

2. Planning committaa. Appointment of a 
planning committee to review the programming 


work as it proceeds, to resolve possible con¬ 
flicts over such matters as the allocation of 
space or other resources among competing 
divisions, and to approve the completed pro¬ 
gram document. The committee should include 
a representative of each functional area within 
the organization. Most of these functional 
areas can be identified prior to the beginning 
of the programming process by reference to 
organization charts and telephone directories 
and through consultation with administrators. 
The size and, consequently, the number of 
functional areas specified depend largely on 
the level of detail to which the programming 
is expected to go. For example, all administra¬ 
tive functions might be subsumed under an Of¬ 
fice of the Vice President for Administration. 
If more detail is required, subdivisions might 
be made to establish separate offices for fiscal 
planning, personnel, buildings and grounds, 
etc. 

3. tntarviavrs. Interviewing individuals and 
groups representing each functional area with¬ 
in the organization. The purpose of these inter¬ 
views is to ask the individual. Who are you, 
what do you do, how do you do it, with whom, 
and in what kind of space? ideally, these dis¬ 
cussions should almost never touch on the 
question of how much space is needed. The 
programmer should know from the space in¬ 
ventory how much space exists, if any; and he 
will be able to observe overcrowding or gross 
under-utilization. The person using the space 
is the expert regarding how it is used. The 
programmer is an expert in translating need 
into square feet. The success of the discus¬ 
sions depends upon each party's ability to stay 
within his own area of expertise. 

4. Draft program. Following the interviews, 
the programmer writes a detailed sheet for 
each functional area (see Tables 1 to 3). The 
draft program sheet will include the program¬ 
mer's analysis of the spaces required and their 
sizes. The sheet is then sent to the person 
interviewed. Review and further discussion 
take place as required until he is satisfied that 
the program sheet represents his explicit un¬ 
derstanding of need. 



Fig. 1 Progrom process outline. 
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5. Commitfm rmvimw. Th« planning commit- 
Caa maata to raviavw lha draft program shaala. 
Tha oommitlaa must |udga individual apaca 
raguaata In tha coniaxt of tha whola organixa- 
tion. It muat anaura that raquaata ara not ra* 
dundant but complamantary and that no intar* 
aata hava baan ignorad. 

6 . of building sitm mnd cost. Tha 
program oonaultant totala tha nat aquara foot 
apaoa. raquaata. and aatimalaa tha building 
araa naadad in groaa aquara faat. Thia ia dona 
by applying a "nat-to-groaa" mullipllar to allow 
for circulation apaca. waahrooma. machanical 
aquipmant araaa. and wall thicfcnaaaaa. Typical 
multipliara ara 1.66 for officaa. 1.35 for undar* 
graduala librariaa. and 1.25 for auditoria. Tha 
total groaa aquara footaga ia now uaad to maka 


an approximata aatimata of conatruction coat. 
Othar coata auoh aa furniture, aquipmant, aita 
worka and profaaaional faaa may ba aalimatad 
in ordar to arriva at a total davalopmant coal. 

7. FinsI decision end raviaw. Tha committaa 
now haa a liat of oarafully conaidarad atata* 
manta ooncarning lha amount and lypa of apaca 
raquirad by aach functior»al araa baaad on 
apacifiad aaaumptiona ooncarning ila raaponai* 
bilitiaa, and an approximata aatimata of lha 
coat of davaloping a building or buildinga to 
aooommodala tha programmed apaoaa. It ia 
highly likaly that tha total damanda axcaad lha 
organixalion’a raaourcaa. Tha laak now ia to 
dacida how much apaca ahould ba ailottad for 
aach purpoaa. Tha planning committaa may 
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raaolva tha conflict, or lha praaidant of tha 
organization and aoma rapraaantativa group of 
adviaara may maka lha final daciaiona oon¬ 
carning allooaliona of apaca or davalopmant 
funda. 

Tha procaaa outlined above raducaa a vaat 
amount of data to a raaaonabla aai of atata- 
manla concerning any one of which there 
ahould ba little or no argument, and ao lha 
daciaion-making procaaa ahould ba compara¬ 
tively aaay. Whan tha daciaiona hava baan 
made, tha organization will hava clarified ita 
goala and aatabliahad a reasonably firm baaia 
for phyaioal planning and arohitaotural daaign. 

Figure 1 illuatratas tha programming procaaa 
aa it might apply to an educational inatitution. 
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By BRUNO MOLAJOLI 


GENERAL OBSERVATIONS 

Whenever it is proposed to build a museum ~ 
whether large or small —there is usually one 
preliminary matter to be settled: the choice of a 
site. Where several possibilitiea are available, 
the drawbacks and advantagas of each muat be 
carefully weighed. 

Should the site be central, or on the out¬ 
skirts of the town? This appears to be the moat 
usual dilemma. Until 20 or 30 years ago there 
was a preference for the center of a town, with 
its better transport facilitias. But as the use and 
speed of public and privata transport have grad¬ 
ually increased and it has become easier to get 
from one point to another, it has been realised 
that the convenience of a central situation for a 
museum is outweighed by the many and sub¬ 
stantial advantages of a less central position. 
These include a greater choice and easier ac¬ 
quisition of land (at lower coat), less fatigue 
from the noise of traffic —a growing and al¬ 
ready very real problem—and an atmosphere 
less laden with dust and with gaaas which 
whan not poisonous ara, to say the least, un- 
plaasant. 

A musaum should always be readily acces¬ 
sible from all parts of the town by public trans¬ 
port and. if poasibla, be within walking dis¬ 
tance as well, and must be within easy reach of 
schools, collegas, university, snd libraries. As 
a matter of fact, all these institutions have simi¬ 
lar problems and stand equally in need of topo¬ 
graphical coordination; it would be advisable to 
take this Into account at the town-planning 
stage, rather than deal with aach case sepa¬ 
rately, as It arises, a method which may involve 
the sacrifice or neglect of many desiderata. 

Museums tend nowadays to be regsrded 
more and more as ’’cultural canters." It must 
therefore be remembered that as such they are 
visited not only by students but by people with 
different backgrounds who. if a museum is near 
enough and easy to reach, may come to it, even 
with little time to spare, in search of instructive 
recreation. 

Though there is still a prejudice against the 
building of museums in parks or gardens —on 
the plea that this makes them more difficult to 
reach and disturbs the tranquillity of such 
places —these are becoming very popular as 
the sites of new museums. They offer consider¬ 
able advantages —a widsr choice of detached 
positions, thus reducing the risk of fire; a rela¬ 
tive degree of protection from dust, noise, vi¬ 
brations. eshauat gases from motor engines or 
factories, smoka from the chimneys of 
houses and from municipal heating plants, the 
sulphur content of which is always harmful to 
works of art. 

A belt of trees surrounding the museum 
building serves as an effectiva natural filter for 
dust and for the chemical discharges that pol¬ 
lute the air of a modarn industrial town; it also 
helps to stabilise the humidity of the atmo¬ 
sphere, to which paintings and period furniture 
are often sensitive. It is said that large trees, if 
unduly close to the building, cut off or deflect 
the light and thus diminish or alter its effect 


Att/stfvmj, The OrgonixoHoe of Muieumi, UNESCO, 
Ploce de Fontsnoy, Pont, 1967. 


on color; but this disadvantage would appear to 
be unimportant, or in any case easy to over¬ 
come. 

The surrounding land may offer space for an 
annas, built at a suitabla distance from the 
museum itself, to house various types of equip¬ 
ment and services (heating and alectricity. 
repair ahop, garage, etc.), or the stores re¬ 
quired for them (wood, testile materiels, fuel 
oils, etc.), which it would be unsafe or, for 
some reason, inconvenient to stock in the main 
building. 

Moreover, space will always be available 
— at least in theory —for future expansion, 
either by enlargement of the original building 
or by the construction of connected anrrexes; 
this is particularly important if the first project 
has to ba rastricted in scale for reasons which, 
though unavoidable, ere likely to be transitory. 

The beauty of a museum is considerably an- 
hanced if it is surrounded by a garden which, if 
the local climate is propitious, can be used to 
adventage for the display of certain types of 
exhibit, such as ancient or modern sculpture, 
archaeological or architectural fragments, etc. 

Part of the surrouruling grounds may also 
provide apace for a car park. 

The planning of a museum is an outstanding 
axampla of the naed not only for preliminary 
and specific agreements but for close and un¬ 
interrupted collaboration between the architect 
and his employer. 

There is no such thing as a museum planned 
in the abstract, suitable for all cases and cir- 
cumatancea. On the contrary, every case has 
its own conditions, requirenrrants. characteris¬ 
tics, purposes, and problems, the assessment 
of which is primarily the task of the museum 
director. It ia for him to provide the architect 
with an exact description of the result to be 
aimed at and of the preliminary steps to be 
taken, and ha must be prepared to share in 
every successive phase of the work—failing 
which tha finished building may fail short in 
some respects of the many snd complax tachni- 
cal and functional demands which a modern 
museum must satisfy. 

Another point to be considered is whether 
the new building is to house sn entirety new 
museum (whose contents hsve yet to be as¬ 
sembled) or to afford s permanent home for an 
existing collection. In the first case we have the 
advantage of a free approach to the problem 
and can decide on an ideal form for the muse¬ 
um; but with the attendant drawback of be¬ 
ginning our work in the abstract, on the basis 
of entirely vague and theoretical assumptions 
which future developments will probably not 
confirm. In the second case we must take care 
not to go to the opposite extreme by designing 
a building too precisely adapted to the quality 
and quantity of the works or collections which 
form the nucleus of the museum, future needs 
and possibilities of development should always 
be foreseen and provision made for them. 

All this is part of tha director s reaponsi- 
bilily. 

Due regard should also be given to the spe¬ 
cial character of the new museum — the quality 
it already possesses and by which it is in future 
to be distinguished —In relation to ita collec¬ 
tions. This may, of course, be of several kinds 
(artistic, archaeological, technical, scientific. 


etc.) and respond to various needs (cultural, 
general or local parmanence or interchange- 
ability, uniformity of the exhibits or group 
display, etc.). 

Naturally, every type of collection, every 
kind of material, every situation haa ita own 
general and individual requirements which 
will considerably influence the atruclura of the 
building and the form and sue of the exhibi¬ 
tion rooms and related aervices. It is no use 
attempting to preaent a series of archaeological 
or ethnographical exhibita, whoae interest is 
chiefly documentary, in the space and aur- 
roundings that would be appropriete to a col¬ 
lection of works of art. paintings, or sculpture 
of great aesthetic importance, or to apply tha 
aame standards to a museum arranged chrono¬ 
logically and one whose exhibits are olaasified 
in artistic or scientific categories; nor is it pos¬ 
sible to display a collection of small works of 
art, such as jewelry, small bronzes, medallions, 
miniatures, etc., in rooms of the size needed for 
lerge objects of lass meticulous workmanship, 
which require to be seen as a whole and from a 
certain distance. 

Even a picture gallery cannot be designed in 
such a way as to serve equally well for the exhi¬ 
bition of old pictures and modern ones: for, 
apart from the fact that aesthetic considera¬ 
tions recommend different settings for the two 
groups, it is obvious that a gallery of old 
paintings is comparatively "stabilized," where¬ 
as the appearance of a modern gallery is to 
some extent "transitory," owing to the greater 
ease and frequency with which additions, 
changes, and rearrangements can ba made. In 
the latter case, therefore, not only the architec¬ 
tural features of the building but also its actual 
construction must be planned with a view to 
facilitating the rapid displacement and change¬ 
over of exhibits. The transport of heavy atstues. 
the adaptation of space and the use of the 
sources of light in the way and on tha scale 
most appropriate for particular works of art, 
should be taken into account as well ea the pos¬ 
sibility either of grouping or of displaying them 
singly, according to the importance and empha¬ 
sis to be attributed to them. 

A museum must be planned not only in rela¬ 
tion to its purpose and to tha quality snd type 
of its axhibits. but also with ragard to certain 
economic and social considarations. For in¬ 
stance, if it ia to be the only institution in the 
town which is suitable for a numbar of cultural 
purposes (theatrical parformancea, lectures, 
concerts, exhibitions, meetings, courses of 
instruction, etc.) it may be desirable to take ac¬ 
count In the initial calculations of the financial 
resourcas on which it will ba able to rely, the 
nature of the local population, the trend of de¬ 
velopment of that population as revealed by 
statistics, and tha proportion of the population 
which ia interested in eech of the museum s ac¬ 
tivities. 

In fact, the word muaeum" covers a wide 
range of possibilities, and the architect com- 
missior>ed to design one must make clear—to 
himself first of all —not only the specific char¬ 
acter of the museum he is to build but the po¬ 
tential subsidiary developments and related 
purposes which can be sensed and foreseen In 
addition to the dominant theme. 

The future may see substantial changes in 
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our prosont concoption of musouma. If th« 
•rchiloct who dosigns on* allows in his plan 
for aasy adaptation to naw fashions, now da- 
valopmanls, naw practical and aasthatic poasi* 
bilitias, his work will ba ail tha soundar and 
mora enduring. A museum is not like an axhibi* 
tion, to ba broken up after a short time and 
brought together later in an entirely different 
form There should ba nothing ’‘aphamaral** in 
its character or appearance, even where the 
possibility of changes or temporary arrange- 
mants is to ba contemplated. 

Thaa* considerations should ba borne in 
mind whan the architectural plana for tha 
building are drawn up. 

According to a prajudica which, though 
gradually dying, is still fairly common, a muse¬ 
um building should b* imposing in appaaranca, 
solemn, and monumental. The worst of it is 
that this affect is often sought through the 
adoption of an archaic atyl* of arohitaotur*. W* 
ara all acquainted with deplorable inatancas of 
naw buildings constructed in Imitation of tha 
antique; they produce a markedly antihiatorioal 
impression, just because they ware Inspired by 
a falsa view of history. Another outmoded prej¬ 
udice is that which demands a “clasaicar' 
setting for ancient works of art, as though their 
venerable dignity would suffer and their aes¬ 
thetic value be diminished if they ware placed 
in modern surrourtdings. 

But though the style of the building should 
be frankly contemporary and governed by the 
creative imagination of its designer, architec¬ 
tural interest must not be an end in itself but 
should be subordinated to the purpose in view. 
In other words we must not devote our entire 
effort to designing rooms which will be archi¬ 
tecturally pleasing; it is at least equally impor¬ 
tant that attention be concentrated on tha 
works exhibited, that their m/s* an vs/eur be 
ensured and their predomiruinoe established. A 
museum in which tha works of art were rele¬ 
gated to the background and used to "com¬ 
plete" a pretentious architectural scheme, 
could not be regarded as successful; but 
neither could a museum which went to the 
other extreme, where tha construction was 
subordinated to cold, mechanically functional 
considerations so that no spatial relationship 
could be created between the works of art and 
other exhibits ~ a museum with a completely 
impersonal atmosphere. 

The ideal would seam to lie somewhere 
between these two extremes —the aim being to 
allow for that sense of proportion which should 
always be in evidence when a museum is 
planned, to ensure that the visitor will find 
there the friendly, welcoming atmosphere, the 
attractive and convenient features that he en¬ 
joys in his own house. 

It is the difficult but essential task of the 
architect, no less than of tha director of a muae- 
um, to bring the place into conformity with the 
mentality and customs of every citicen of what¬ 
ever rank and standard of education. Much 
will depend on the level of taste of both men, on 
their human qualities of aympathy ar>d sensibil¬ 
ity, which must go har>d in hand with their 
professional abilities and which cannot be 
prompted or taught 


PLANS FOR SMALL MUSEUMS 

The foregoing remarks apply to every new mu¬ 
seum. whatever its sise. We shall now conaidar 
mora particularly the principles and character¬ 
istics on which the planning and construction 
of small museums should be based 

By "small museum" we understand any in¬ 


stitution whose program and finances are re¬ 
stricted so that, at least at its inception, the 
promises built for It will be of limited size, in 
most oases only one story high. 

It is not so easy to determine precisely within 
what limits tha idea of the "little museum" is 
to be confined: for while it may, at its smelleat, 
consist of one room, it may on the other hand 
be of an appreciable extent, though still too 
small to be properly described as a medium- 
sized or large museum. 

For the present purpose it may be assumed 
that the "small museum" will not consist of 
more than 10 to 12 medium-sized exhibition 
rooms (16 X 24 sq ft) in addition to its other 
services. 

A naw museum, even on this small scale, 
cannot function efficiently unless it respects 
the general principles of muaeography end the 
special possibilities for applying them which 
ara provided by the particular oircumstanesa 
governing its construction. 

There are certain musaographioal considera¬ 
tions which must have s decisive influence on 
the structure of the building, for instance, on 
the arrangement of the rooms or the type of 
roof chosen, and which are therefors of techni¬ 
cal importance in tha construction. 

Consequantly, the successful planning of a 
muaeum entails the well-considered choice 
and unerring application of these deciding 
principles, whose chief theoretical and practi¬ 
cal aspects I shall new briefly describe. 

Nalural LifbHlif This is one of tha subjects most 
keenly discussed by museum authorities, and 
is, indeed, of outstanding importar>es. It was 
belisved at on* time that alectric light, being 
easy to switch on, adaptable end unvarying in 
ita effects and able to give full value to architec¬ 
tural features, might provide not merely an 
alternative to the use of daylight in museums, 
but a substitute for it. But experience has 
forced us to recognize that — especially where 
runnir%g expenses have to be considered— day¬ 
light is still the best msans of lighting s muse¬ 
um, despite the variations and difficulties 
which characterize it at different seasons and 
in different places Tha building should thsre- 
fore ba so planned as to make the best us* of 
this source of light, even if certain other struc¬ 
tural features havs to be sacrificed as a result. 

Daylight may coma from abova or from the 
side. In tha former csss suitabla skylights will 
ba provided In the ceilings of the sxhibition 
rooms. In the latter case, one or more walls 
will be pierced by windows, the height and 
width of which must be decided according to 
individual requirements (see Fig. la-/). 

LiflltMIt hoai Above This type of lighting, some¬ 
times celled overhead lighting (I dislike this 
term, which seems too restrictive, ignoring the 
possibility of directing the light from above at 
any desirable angle), has long been favored by 
the designers of museums, for it presents cer¬ 
tain obvious advantages. 

1. A freer and steadier supply of light, less 
liable to be affected by the different aspects of 
tha various rooms in tha building and by any 
lateral obstacles (other buildings, trees, etc.) 
which might tend, by causing refraction or by 
casting shadows, to alter the quantity or quality 
of tha light itaelf. 

2. The possibility of regulating the amount 
of light cast on tha pictures or other exhibits 
and of securing full and uniform lighting, giving 
good visibility with a minimum of reflection or 
distortion. 

3. The saving of wallspace. which thus re¬ 
mains available for exhibits 


4. The maximum latitude in planning space 
inside the building, which can ba divided with¬ 
out requiring courtyards or light shafts. 

5. The facilitation of security measures, 
owing to fewer openings in the outside walls. 

Compared with these advantages, the draw¬ 
backs seem trifling and can in any case be re¬ 
duced or overcome by suitable technical and 
structural measures. They are: 

1. The excess of radiating light, or of dif¬ 
fused light interspersed with irregular rays. 

2. Tha disadvantages inseparable from any 
system of skylights (increased weight of the 
roof or ceiling supports; liability to become 
coated with dirt; risk of panes being broken; 
danger of rainwater infiltration; condsnsation 
of moisture; admission of sun rays; irradia¬ 
tion and dispersion of heat, etc ) 

3. The monotony of the lighting, and oppres¬ 
sive claustrophobic effect produced on visitors 
called upon to walk through a long succession 
of rooms lit from above. 

4. Tha greater complexity of the architec¬ 
tural and technical problems to be solved in 
providing s roof which, while adapted to this 
form of lighting, will affectively serve ita vari¬ 
ous purposes (problems relating to weather¬ 
proof qualities, heating, maintananca, cleaning, 
security, etc.). 

Lftflfll Lithtiso This is provided either by ordi¬ 
nary windows of various shapes end sizes, 
placed at suitable intervals in the walls, or by 
continuous openings; both windows and 
openings may be placed either at a level at 
which people can see out of them or in the 
upper part of ths wail. 

The solution adopted will ba determir»ed by 
the type of museum and the nature of its exhib¬ 
its, as tha advantages and disadvantages very 
from one to another. 

Windows at tha usual Isvel, whether separate 
or continuous, have one serious drawback, in 
that the wall in which they are placed is ren¬ 
dered useless and the opposite wall practically 
useless, because showcases, paintings, and 
any other object with a smooth reflecting sur¬ 
face, if placed against the wall facing the 
source of light, will inevitably cause an inter¬ 
play of reflections which impedes visibility. 
These windows will, however, shed full and 
agreeable light on exhibits placed against the 
other walls and in tha center of the room at a 
correct angle to the source of light. 

Advocates of lateral lighting point out that 
this is particularly successful in bringir>g out 
the plastic and luminous qualities of paintings 
and sculpture created in past centuries, when 
artiste usually worked by such light. 

All this must be considered in conjunction 
with the proper use of tha floor space, the 
shape, arrangement, end sequence of the dif¬ 
ferent rooms, their size and depth in relation to 
the outer walls—the aim being to make the 
most of the sources of light and to obtain the 
greatest possible uniformity of lighting 
throughout each room. 

A definite practical advantage is. however, 
that of rendering possible the utmost simplicity 
and economy in tha style of building, permitting 
the adoption of the ordinary, nontransparent 
roofing (flat or sloped) customary in the dis¬ 
trict. and providing, thanks to the side win¬ 
dows, a convenient and simple method of regu¬ 
lating ventilation and temperature in museums 
which cannot afford expensive air-condi¬ 
tioning apparatus. 

Another advantage of windows placed at the 
ordinary level is that soma of thsm can be 
fitted with transparent glass, allowing pleasant 
views of the countryside, gardens, or architec¬ 
turally interesting courtyards. This provides a 
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diversion, resting the visitor'e eyes and re* 
freshing his mind. 

For this purpose it may be wise, even where 
overhead lighting is adopted, to arrange a few 
lateral openings for the passing visitor. 

High*placed windows, especially if they oc¬ 
cupy more than one wall, provide more light, 
more closely resembling that supplied by sky¬ 
lights, and leave all four walls free for exhibits: 
but as they must be placed at a considerable 
height, if visitors are not to be dasxled. the 
rooms must bo comparatively large and the 
ceilings lofty. This means that considerable 
stretches of wall will be left blank, and building 
expenses will increase owing to the larger sixe 
of the rooms. 

The tendency nowadays is to abandon uni¬ 


form lighting in favor of light concentrated on 
the walls and on individual axhibits or groups 
of exhibits, which are thus rendered more con¬ 
spicuous and more likely to attract the visitor's 
attention. Consequently, instead of lighting the 
whole room, it is found preferable to light the 
showcases from within, either by artificial 
lighting or by backing them with frosted glass 
which admits daylight from outsida. 

This is a possibility which the architect of a 
small museum can bear In mind, making use of 
it in special cases and for obiects (glass, ce¬ 
ramics, enamels, etc.) whose effect can be 
heightened by such lighting. But it entails 
special structural features which may compli¬ 
cate the general budget. 

Moreover, if the lighting system is too rigid. 


too definitely planned to suit a particular 
setting arul to establish certain relationships 
between that setting and the exhibits, it will 
form an impadiment by imposir>g a certain sta¬ 
bility, feruling to reduce the museum to the 
static condition from which modern institu¬ 
tions are striving to emerge —the present-day 
being that a museum should make a lively, dy¬ 
namic impression. 

It therefore seems preferable, especially in 
small museums, to choose an intermediate sys¬ 
tem which can be adapted to varying needs arul 
necessary changes, even if it thus becomes 
more difficult to achieve ideal results. 

UtilizatHNi md Ohrtfion of Space In designing a mu¬ 
seum the architect will also be decisively in- 
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Fig. 2 (i) to (d) Floof plans foe tha location of doors in relation to Hie use of space, (e) t « Traditional locetion 
of doors. 2 to 8 - Socondarv doors. 9 to 15 - Pofygonal enclosures. 


fluttneud by tha wny in which it is intended to 
utilize and divide the apace to be devoted to the 
displaya. This, too, is of course closely con* 
nectad with the question of lighting, which we 
have already discussed. 

The modern tendency is to create large un* 
broken spaces, which can then be divided up by 
movable partitions or lightweight structures, to 
be grouped or displaced as required. 

The traditional system is the contrary one of 
dividing the space, by means of permanent 
walls, into rooms of various sizes, which may 
be either communicating or independent (con* 
nected, in the latter case, by passages or side 
galleries) (see Fig. 2a-a). 

A small museum may do well to adopt an 
intermediate system with a succession of av* 
erage-sized rooms (for the display of perma* 
nenf collections whose contents will not 
change, such as those received through be* 
quests, donations, etc.) and one or more large 
rooms which can be variously divided up when 
required by movable partitions or light struc* 
tures. 

The structure of the building and, with it, 
the interior and exterior technical features. 


will vary according to the purpose for which it 
is intended. Requirements ar>d costs will be 
different in each separate case, for it is evident 
that the larger the surface to be roofed in one 
span without intermediate supports, the 
greater the technical problem and the cost of 
the roof. Furthermore, the architect’s calcula* 
tions for the various features of a coordinated 
project (plan, circulation, lighting, etc.) will 
not be the same if the project relates to rigid 
construction subdivided by permanent walls, 
or to flexible construction, adjusted to the 
changes periodically effected in the museum. 

Muttlim Strvicss Before considering the plan¬ 
ning of the museum it is essential to determine 
the size and location of the various services. 
In other words, we must decide how much 
space can and should be allocated for sub¬ 
sidiary activities, or for those necessary to the 
functioning of the museum in its relationship 
with the public (offices, rooms for meetings 
and lectures, library, documentation service) 
on the same floor as the exhibition rooms, 
and which services and technical plant (heating 
and electrical apparatus, storerooms, work¬ 


shops. garage, etc.) can be housed in the base¬ 
ment or, if possible, in special outlying build¬ 
ings to be built as annexes, at a convenient 
distance from the main building. 

It should be remembered that the usual 
custom is to set aside for these purposes an 
area which may be as much as 50 percent of 
the total space available. In small museums 
this proportion may be reduced. But the fact 
remains that two conflicting needs have to be 
reconciled: on the one hand there must be 
easy communication between the public rooms 
and the museum services, since this makes 
for smooth relations between visitors and 
staff ; on the other hand it must be possible to 
separate these two sections, so that they can 
function independently at any time. This is 
necessary chiefly to safeguard the collections 
at times when the building is closed to the 
public while the curators or office staff are 
still at work and the library and lecture hail 
in use. 

Planning 

It is hardly necessary to explain, before em* 
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barking upon a diacusaion of tha diffarant 
quaationa that may ariaa whan a amall mu> 
aaum la baing plannad and built, that my aim 
la maraly to put forward cartain auggaationa 
to aarva aa practical pointara. baaad on aapari- 
anca of tha aubjact, with no intantion of traa* 
paaaing upon tha domaina of tha varioua 
tachnical authoritiaa who muat inavitably ba 
conaultad. 

Tha Eltarior A muaaum which ia to ba built 
in an iaoiatad apot or raaarvad apaca (park, 
gardan, ate.) naada to ba aurroundad by an 
ancioaura, aapacially if tha aita forma part 
of an axtanaiva araa. For tha viaitor, thia 
ancioaura will provida a forataata of tha 
muaaum'a architactura, and thua muat not 
conatituta a ‘'paychological barriar," though 
tha fundamantal aim of aacurity, which it 
haa to aarva. muat not be aacrificad. 

If, on tha contrary, tha muaaum ia to over¬ 
look a public atraat, it will alwaya ba adviaabla: 
(a) to aaparata it from tha atraam of traffic 
by a bait of traaa or even by flowarbada: (b) 
to aat back tha entrance in a quiet corner: 
(c) to allow apaca for a public car park. 

Tha architect ahould think of tha building 
ha haa bean aakad to daaign aa an organiam 
capable of growing, and therefore provida 
from tha outeat for auitabia poaaibilitiaa of 
axpanaion. ao that whan tha time cornea for 
thia it will not require far-reaching and coatly 
altarationa. He ahould regard the portion to ba 
built aa tha nuclaua of a call, capable of 
multiplying itaalf or at laaat of joining up. 
according to plan, with future enlargamanta. 

Where apaca parmita, it ia beat to allow for 
horixontal axpanaion, aa thia, though more 
eapanaiva, haa tha twofold advantage of 
enabling ail tha diaplay rooma to ba kept 
on one laval and of leaving tha roof free for 
overhead lighting. 

Renouncing all pratenaiona to a monumental 
atyla, tha outward appearance of the building — 
eapacially if overhead lighting ia adopted, ao 
that there are no windowa to break the aur- 
faca —ahould be diatinguiahed by a aimple 
balance of line and proportion and by ita 
functional character. 

Arrangamant Any general plan of conatruction 
which antaila an apportionment of premiaea 
ia cloaaly bound up with the purpoae of the 
muaeum and the nature, quality, and principal 
componenta of ita coliectiona. Each type of 
muaeum haa different requiramenta, which 
may ba met by varioua architectural methoda. 

It ia difficult to give any exact claaaifica- 
tion of tha different typea of coliectiona, but 
we can offer a very brief one, if only to indi¬ 
cate the wide range of damanda the daaigner of 
a muaeum may be called upon to meat: 

1. Musmuma of art and archaeology. The 
aize of the rooma and height of the ceilinga 
will be determined by the nature and diman- 
aiona of the worka to ba exhibited. It ia not 
difficult to calculate a practical minimum cap* 
able either of accommodating old paintinga, 
which are uaually large, or medium-aizad 
modern canvaaaa; a auitabia room might 
maaaure about 16 by 23 ft. with wall accom¬ 
modation to a height of about 14 ft. In the caae 
of furniture, or of axamplaa of decorative art 
(metal, glaaa, ceramica, taxtilaa, ate.) to be 
diaplayed In ahowcaaea, tha ceiling need not ba 
aa high. If picturaa and aculpture are to ba 
ahown aaparataly, their aattinga muat ba dif¬ 
farant from tha point of view of apaca and 
lighting. For ailvar. jewelry, or pracioua 
objacta, it may be better to uae ahowcaaea aet 
in the walla —which can thua be equipped with 
locking davicaa and antiburglar aafaguarda — 
lit from within, tha rooma baing left in aami- 
darknaaa. Rooma lit by artificial maana rather 


than by aunlight are beat for drawinga, an- 
gravinga. watarcolora. and taxtilaa. Such 
rooma may ba long and narrow rather than 
aquara —rather Ilka corridora or gallariaa —aa 
the viaitor haa no need to atand back in order 
to look at tha axhibita, which will ba arranged 
in ahowcaaea againat tha longeat walla. 

2. Historical or archival museums. Theae 
need laaa apace for the ahowcaaea in which 
their axhibita are placed, and comparatively 
large and numaroua atorarooma for tha docu- 
manta kept in raaarva. Raiica and papara are 
beat ahown in rooma equipped with auitabia 
protective davicaa and artificially lighted, 
though aoma uaa may alao ba made of indirect 
natural light. 

3. Ethnographic and folk museums. The 
exhibita are uaually diaplayed in ahowcaaea. 
They are often large and cumbaraoma. re¬ 
quiring a good deal of apaca Conaidarable 
apace ia alao needed for reproducing typical 
aurroundinga, if thia ia dona with genuine 
piacaa and propartiaa or full-aizad raplicaa. 
Strong artificial lighting ia ganarally uaad aa 
baing more affective than daylight. 

4. Museums of physical and natural set- 
ences, technological or educational museums. 
Owing to tha great variety of coliectiona in¬ 
volved, their diviaion into aactiona and the 
neceaaary aciantific cataloging, theae mu- 
aeuma differ in aize and in architactural ar>d 
functional characteriatica. Where tha exhibita 
are arranged in aeriea (minarala. inaecta, foa- 
aila, dried planta, etc.), medium-aizad rooma 
may auffice, whereaa raconatructiona and 
built-up diapiaya of animala or planta demand 
conaidarable apace aruf apecial tachnical fea- 
turea (for inatance, meana of keeping the 
apecial matariala and praparationa in good 
condition, unaffected by the atmoaphere, or 
equipment for maintaining aquaria, permanent 
film diapiaya, ate.). Thia type of muaeum 
needa laboratoriea for the preparation and 
upkeep of certain exhibita (atuffing, drying, 
diainfacting, ate ). 

It thua raata with the architect to decide, 
for each of theae typea of muaeum, what ar¬ 
rangement will beat aatiafy the particular 
conditional purpoaea, and requiramenta in¬ 
volved 

There can nevar be any objection to adopting 
the modern principle of a building ao con- 
atructed that ita interior can ba adapted, 
divided, and altered to meet the varying de- 
manda of aucceaaive exhibitiona. If thia ia 
done, the moat important thing ia that tha con¬ 
atruction ahall be ‘flexible." that ia. capable 
of adaptation to the different featuraa it muat 
aimultaneoualy or auccaaaivaly contain, while 
praaerving unchanged ita general framework — 
entrancea and axita. lighting ayatam, general 
aarvicaa and tachnical inatallation. Thia princi¬ 
ple ia particularly valuable in amall muaauma 
and in any othara which muat allow for an- 
largamenta not alwaya foreaeeabla at tha 
outaat. 

Tha internal arrangameni of the available 
apace, the dietribution and atyla of the gal¬ 
lariaa can than be either temporary or compara¬ 
tively permanent. In tha former caaa, uaa will 
ba made of movable partitiona. panala of 
lightweight material (plywood or thin metal 
framea covered with cloth, etc.) fitted into 
apecial aupporta or into holaa or groovaa 
auitably placed in tha floor; theae can either 
ba aaparata or arranged in groupa held together 
by boita or hingaa. 

Thia ayatam ia vary practical for amall 
muaauma which intend to follow a definite 
cultural program including auccaaaive loan 
exhibitiona of worka of art, and are therefore 
obliged to make frequent changaa, dictated 
by circumatancaa, in tha aiza and appearance 
of their gallariaa. It haa. however, tha draw- 


backa that all the interior atructura ia inde¬ 
pendent of tha outer walla of tha building and 
made of comparatively fragile matariala which 
ara axpanaive to keep in repair; moreover 
the place never looka aattlad, but rather 
mechanical and diajointad —an affect which 
ia diaplaaaing to tha eye unlaaa tha architect 
daaigna the component parta with great taata. 

Other objactiona to thia method include tha 
difficulty of preparing new cataloga and guidaa 
to keep pace with tha changaa, and of over¬ 
coming tha oonaarvatiam of a groat proportion 
of tha public; and, above all, tha oonaaquant 
impoaaibility of arranging circulation within 
tha building, and other mattara affecting tha 
diviaion of apace on a permanent baaia. Thaaa 
thinga hava to be left to the organizera of each 
auccaaaive exhibition, and therefore cannot ba 
included in tha architact'a original plan. 

If, on tha other hand, the interior apace ia to 
be divided up in a more or laaa permanent man¬ 
ner, tha quaation of "flexibility*' baing aat aaida 
until tha comparatively diatant time whan 
the original plan of tha muaaum cornea to ba 
radically altered, than tha dividing walla can 
ba really "built" to laat, avan if lightweight 
matariala ara employed. For their role will ba 
reduced to providing a background for worka 
of art, for ahowcaaea, or for any axhibita hung 
on them, and to aupporting their ahare of 
whatever type of roof or ceiling ia choaan. 

In thia caae the interior arrangement will 
be very aimilar to. if not identical with, that 
of a muaaum of ihe traditional type, planned 
aa a complata building with all ita aactiona 
permanently fixed and the aiza arui ahape of 
ita rooma aattlad once and for all. 

In thia kind of atructura it ia more than 
ever neceaaary to plan with a view to enabling 
the public to circulate and to arranging tha col- 
lactiona and aarvicaa in tha moat rational and 
functional manner poaaibla. 

Tha quaation of circulation muat ba atudiad 
attentively, ao that tha arrangement and tha 
itinerary will ba clear not only to anyone 
looking at the ground plan of tha muaaum 
but alao to anyone walking through tha rooma 
It ahould ba plannad to fit the logical order 
of the exhibition, whether that order ia gov¬ 
erned by chronology, by the nature of the 
material diaplayed, or ao in a aciantific mu¬ 
aaum, aima at providing a connected aaquenca 
of practical information. 

Though a compulaory, one-way route may 
not be entirely deoirabla in a large muaaum. 
it ia aatiafactory and one might aay logical 
in a amall one, aa it oavea apace and facilitatea 
auparvioion. Viaitora ahould not hava to turn 
back and return through rooma they hava al¬ 
ready aaan, In order to reach tha exit. They 
ahould. however, ba able to turn off on their 
way round if they wiah to cut abort their viait 
or confine it to cartain thinga that particularly 
interact them. 

So, even if a muaaum ia to ahow a aeriea 
of aelecled worka of tha firat quality, wa ahould 
conaidar tha poaaibility of arranging them in 
proximity to one another in auch a way that 
they can ba aaan without tha nacaaaity of 
travaraing tha entire building. For axampia, 
in a auccaaaion of rooma aurrounding an inner 
courtyard (aae Fig. 3). 

Cara ahould alwaya ba taken, however, to 
avoid the confuaion of too many adjacent 
doora. or of rooma running parallel to one 
another; viaitora muat not be made to feel 
that they ara in a maze where they can aaaily 
loae their way. 

If tha daaignar'a prafaranca or tha damanda 
of apace raault in a aeriea of rooma all aat 
along tha aama axia. it may ba daairabla to 
connect them by a corridor. But thia ahould 
not be the only maana of accaaa to tha rooma, 
for if the viaitor ia forced to return to it each 
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time, fatigue and bewildarmant will be much 
increased. 

Eatraaca However many outside doors may 
be found necessary for the various museum 
services (but these should be as few as pos¬ 
sible, to facilitate supervision and security 
measures), there must be only one public en¬ 
trance, placed quite separately from the others. 
This should lead into a veatibulu where certain 
essential services will be located —sale of 
tickets, information service, and sale of 
catalogs and postcards. In a small museum 
one person will of course be responsible for 


all this, and the necessary installation must 
be carefully planned to ensure the most 
practical form and arrangement. The official 
in charge should not be confined to a booth be- 
hiiKl a window, but should be able to move 
about freely end leave his [her] position when 
circumstances require. 

In a little museum it would be particularly 
unsuitable to design the entrance hall on a 
massive or pompous scale, as was customary 
in the past, making it unnecessarily lofty, and 
to decorate it in would-be monumental style, 
like the strium of a classical temple, with 
arches snd pillars. Modern architects tend 
increasingly to reduce overhead space and give 
the greatest possible width and depth, pro¬ 
ducing a balanced effect of greeter intimacy 
and attraction. It is important for the entrance 
hall to seem attrsctive even to the casual pas¬ 
serby—who is always a potential visitor to the 
museum. It should provide an easy introduction 
to the building, a point from which the ir>di- 
vidual visitor can find his way without dif¬ 
ficulty and where large parties can be greeted 
and assembled. It must therefore be fairly 
spacious, and providtrd with the strict mini¬ 
mum of sturdily built furniture (one or two 
tables for the sale of tickets, catalogs, etc., 
a cloakroom, a few benches or chairs, a notice 
board, a general plan of the museum to guide 
visitors, a clock, and perhaps a public tele- 


phor>e booth and a letlerbos). It is not advis¬ 
able to have only one door from here into the 
exhibition rooms; there should be two, an 
entrance and an exit, far enough apart to 
prevent delay should there be a crowd but 
placed in such a way that both can be easily 
watched at the same time. 

In museums where arriving and departing 
visitors are to be meohenically counted, an 
automatic turnstile should be installed, serving 
both doors but placed at a sufficient distance 
from the main entrance and the ticket office. 
ArM>ther possible method is that of the photo¬ 
electric cell, but the ob|ection to this is that 
when visitors are crowding through the turn¬ 
stile the record may not be accurate. In mu¬ 
seums where admission is free, atter>dance 
can be computed for statistical purposes more 
simply by the custodian with a manual coun¬ 
ter—which will avoid adding an unnecessary 
complication to the fittings of the entrance 
hall. 

EiMbition Rooms - Shape and RaqMiramants A mu¬ 
seum in which ail the rooms are the same size 
becomes very monotonous. By vsrying their di¬ 
mensions and the relation between height and 
width —and also by using different colors for 
the walls and different kirnfs of flooring —we 
provide a spontaneous and unconscious stim¬ 
ulus to attention (see Fig. 4»-f) 



€ 

Fig. 4 Oifforent ways of dhridtng up axhibition space. 






334 




Cultural 

MUSEUMS 



Fig. 5 In 1942, Mies vtn dot Rohe devoted a great deal of attention to the theoretical design ol a museum for a 
small crtv to provide a setting for Picasso s painting Guernica The building is designed to be as Heiihle as possible, 
consisting simply of a Hour slab, cohimes. roof plate, free standing partitions and eitarior walls of glass. 

The relative "absence of architecture" inten^ias the individuafitv of each work of art and at the same time incor¬ 
porates it into the entiro design. 

One of the museum's original features is the auditorium which consists of free-standing partitions and an acoustical 
dropped ceiling. 

"Two openings in the roof plato (3 and 7) admit light into an inner court (7) and into an open passage (3). Outer 
walls (4) and those of the inner cowt are of glass. On the eiterior, free-standing wafb of stone would define outer 
courts (If arid tenaces (10). Offices (2) and wardrobes would be free-sundirig. A skeJIow recessed area (5) is pro- 
vidad. around the edge of which small groups could sit for informal discussioas. The auditorium (8) is defined by 
free-standing walls providing facilities for lectures, concerts and intimate formal discussions. The form of these 
walte and the shell hung aim the stage would be dictated by the acoustics. The floor of the auditorium is recessed 
in steps of seat heighi, using each step as a continuous bench. Number (6) is the print department and a space for 
special eihibits. Number (9) is a pool." (From P C Johnson, "Mies van der Rohe," Museum of Modern Art, New 
York. 1947.1 


Monotony also rasults M/han a number of 
rooms follow one another in a straight line. 
Even where this cannot be entirely avoided, 
the rooms should be so constructed that the 
doors are not opposite one another, providing 
a "telescopic" view through the building. 
An uninterrupted prospect of the long route 
ahead is usually found to have a depraaaing 
effect on viaifora. 

Thera are. however, undoubted advantages 
in being able to see into several rooms at the 
same time; it is a help, for instance, in directing 
visitors, and for security purposes. 

On the other hand, by varying the positions of 
the doors we are also able to place the visitor, 
from the moment of his entrance, at the point 
chosen by the organiser of the display as the 
best for conveying an immediate end striking 
impression of its general contents, or for giving 
a view of the most important piece in that 
particular room. In principle, the door should 
be placed in such s way that a visitor coming 
through it will see the full length of the op> 
posits wall It is therefore not advisable for it 
to face e window, since the visitor will then 
be dazzled just as he comes in. 

With regard to the shape and size of the 
rooms. I have already pointed out that dimen¬ 
sions should be varied so as to slimulats the 
attention of the public end should also be 
adapted to the size of the eahibits. 

I ought perhaps to repeal here, for the aeka 


of clarity, that the form end size of the rooms 
will also depend to some estent on the lighting 
syalem chosen. Overhead lighting allows 
greatar diversity of shape (rectangular, polyg¬ 
onal, circular, etc.) bacausa the lighting can 
always be arranged on a scale to suit the room. 
Oblong rooms, divided by partitions to a certain 
height, but with one ceiling and skylight, 
should however be avoided; this system has 
proved unsatisfactory both from the aesthetic 
and from the functional points of view. 

The practice of rourniing off the corners 
of rectangular rooms is also going out of 
fashion, as it has been found that the advan¬ 
tage of unbroken walla end the impression of 
better use of light in a more compact space 
are offset by the resultant monotony, and that 
the general effect is not pleasing to the eye. 

Lateral lighting requires shallow rooms, 
their walls sat at an oblique angle to the source 
of light. But the larger the windows, the more 
difficult it becomes to prevent light from 
being reflected in the works placed against 
the opposite wall. It is urtdeniebly difficult 
to give a pleasing appearance to these asym¬ 
metrical rooms; the tasta of a fina architect 
ia needed to give them chareiHer end harmony, 
either by careful attention to spatial propor¬ 
tion or by the use of different colors for the 
wells end ceiling. 

Theoretically, the door between two laterally 
lit rooms should be placed near the waif nest 


to the windows, because otherwise the two 
wells meet in e dark corner where nothing 
can be eshibited. But if the daylight is admitted 
not through e vertical or comparatively narrow 
window, but through a "ribbon" of glass run¬ 
ning the whole length of the wall, the problem 
is not the seme. In this case the two end wells, 
meeting the outside well from the normal 
direction, or at e slight angle, will be well 
lit throughout their length; the doorways can 
therefore be placed at the furthest extremities, 
thus adding to the effective depth of the room. 

One important fact should be remembered 
when the shape of the rooms ia being decided. 
A square room, when it exceeds a certain size 
(about 23 sq ft), has no advantsga over an 
oblong one, either from the point of view of 
cost (roof span) or from that of the use of space 
in the aatiafactory display of the exhibits, 
axpecially if they are paintings. 

It is somatimss found advisable to place 
e work of art of outstanding interest and 
exceptional value in a room by itself, to attract 
srKf concentrate the greatest possible attention. 
Such a room need be only large enough to 
accommodate a single work; but there must 
always be enough space for the public to 
circulate freely. Galleries intended for perma¬ 
nent exhibitions may, on the contrary, be of 
considerable size, though it is never edvieebie 
for them to be more then about 22 ft wide. 12 
to 18 ft high, end 65 to 60 ft long. 
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PLANNING THE SMALL MUSEUM 

The objective of the proposed museom should 
be clearly defined, os well os the geographic re^ 
gton, the subject (history, natural history, or art) 
and extent of display and other services. 

The following is an example of a suitable basic 
statement for a small museum: 

The bosic objective of the Museum is to collect, pre 
serve, study oi>d exhibit significant ob|ects of the com 
munity. and provide related educational services in 
order to increase public knowledge and stimulate ere- 
otive activity. 

This statement should have further definition 
by incorporating a reference to the type of collec¬ 
tions, whether human history, natural history or 
art. 

A good museum includes these basic functions: 
(1) curatorial, (2) display, (3) display preparation, 
(4) education. In order to realize both objectives 
and fursetions, certain facilities and spaces are 
essential. 

There must be sufficient diversification of 
spaces to allow each function to be undertaken 
separately while ot the same time combining cer¬ 
tain activities in a single area as required for 
economy in a small museum. Because of the many 
and varied kinds of tasks which a museum has 
to perform. It is absolutely impossible to maintain 
good housekeeping and curatorial procedures 
without separation of functions into separate 
rooms. This relation between functions and physi¬ 
cal facilities is summarized in the following. 


Functions 

Space required 

1. Curatorial Functions 

a. Collection, preservation, identificotion, documentotion. study, restoro- 

o. Office-workroom. Workshop 

tion. 

b. Storage of collections. 

b. Reserve Collection Room 

2. Display Function 


Thematic and chonging disploys of selected objects ond documents from 
the collections arranged to tell o story. 

Display GaHery 

3. Oisploy Preparation Function 


The preparation of exhibits. 

Workshop. 

Offic e • work room 

4. Educational and Public Fursetions 


This term has been exponded to include all public functions, 
a. Lectures, school tours, society meetings, films. or>d social fursetioni 

a. Lecture room. 


Chair storage closet. 

Kitchenette 

b. Reception, information, sales, supervision of display gallery. 

b. Lobby 


Sales and Information Counter 

c. Public requirements. 

c. Cloak room. 


Woshrooms 

S. Other Services 


a. Mechanical. 

a. Heating-ventilation plant 

b. Janitorial. 

b. Jonitor's closet 


STAFF AREAS 


MECH 







EQUIP 6 
JANITOR 


WD^KSMOP 

--- 


vyom<RO(^ 


OfPiCE 


NOTE comMctiAg linvt cveulWion 



PUBLIC AREAS 





or portrfion roqmroU 
to toporato ttoff rroiT> 
puMc oroot 


Fig. 1 Spoce orgonizotten diogrom. 






KITCtu:'. 

-ETTE 


CHAIR 1 

STOnASE1 


The Technical Requirements of Small Museums, 
Raymond O. Harrison, M.R.A.I.C. Technical Poper No. 
1, Canadion Museums Association. OHgwo, Ontorio, 
1966. 


336 

















Cultural 


SMALL MUSEUMS 



46'- 0 ' 



22 *- 0 *‘ 




337 















Cultural 


SMALL MUSEUMS 


SERVICE 

ENTRANCE 



EXIT 9 


12 DISPLAY ROOM 


«P(Xt for tMfurt 
ft/or 

•fl centru roAfn 


W ORKSHOP 


t._. 


■ - 1 

\ WORKROO M I gfFiCE I 


12 ;*'''’ W WASHRO(iM| 


LM Lt: 1 

M WASHROOM 


G0 


SMALL ^ETINQ 9^/QE |Duir>n roof6 | ^ 

EXHIBI T ROO M A 

□ :: L n V cmirs I , 


cloak- 

tQflfl Y ROOM 


J L’ C 


( KITCHEN 


tfl I 6‘.0*- 


"c, ■ ^ 

HCL - . 



►nocii rrotorrif ft wiodowt ctotcr^mo' * _ 

d«d*€a*ior - W—> T ^ j 

P*00«* ,1 ! 


FUTURE AOOmON TO MEETING ROOM 


Fig. 3 Baiic plan 2. 
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Gollery Design 



Fig. 4 M#a»ur»m«nf» of odoll ond ftix-yoor-old vititor* in rolofion fo cosot. 


ORGANIZATION Of SPACE 

The next step in the planning of a museum is 
the working relationship between these various 
functions. The planning of a good museum must 
reflect the most cfRcienI manner in which the vari¬ 
ous tasks are carried out individually and in rela¬ 
tionship to each other, without one adversely af¬ 
fecting the other. A major consideration in this 
planning is the matter of future expansion and 
construction in several stages. 

The diagram (Pig. 1) illustrates the most effi¬ 
cient working arrangement. 

To illustrate the manner in which a good small 
museum moy be planned on the bosis of the or¬ 
ganizational diagram, three basic plans are pre¬ 
sented os exomples. ranging from the smallest 
possible at 1960 sq ft, up to 3823 sq ft, and 
therefore representing three different capital ex¬ 
penditures ond operating costs. All plans incorpo¬ 
rate provisions for future expansion and construc¬ 
tion in several stages as a basic principle. 

It should be further noted that the museum 
plans shown are based upon collections compris¬ 
ing smaller types of specimens and artifacts. 
Large equipment, vehicles, ond farm machinery 
would require considerably more space although 
the basic functions outlined eorlier would still ap¬ 
ply. The following is a summary of some main 
features. 

Basic Plan 1 

This plan (Fig. 2) shows the absolutely minimum 
sizes of spaces required for an effective minimum 
museum. It will be noted that the display area 
is only about 40 percent of the area of the build¬ 
ing. 

Future expansion of the existing collection stor- 
oge room can take place as the collections grow, 
while the existing display room also can be in¬ 
creased in size as required. Future addition of 
a lecture room off the lobby con olso k>e achieved 
so that the educational functions of the museum 
can be expanded. Note that these additions can 
be made without complication to the roof struc¬ 
ture of the original plan. The number of perimeter 
display cases shown would be ample to maintain 
and ensure changing displays. 

Botic Plan 2 

This (Fig. 3) is an expansion of Plan 1, with allow¬ 
ance for further expansion of the display, collec¬ 
tion, and educational functions in the future. The 
number of perimeter cases shown would be ample 
for the story theme and changing exhibits while 
the center of the room may have larger items, 
photographic panels or special feature displays. 
The display room is 33 percent of gross. 

GALLERY DESIGN* 

The average Americon museum visitor (Fig. 4), 
if a mon, is about 5 ft 9 V 4 in toll, and his eye 
level is 5 ft 4% in; the overage woman is about 
5 ft 3 Vi in tall, ond her eye level is 4 ft 11 % 
in. Thus, the mean adult eye-level height is about 
5 ft 2 Vi in. With little eye movement, people 
usually see and recognize with ease things that 
are within an approximately elliptical cone of vi¬ 
sion, with the opex of the cone at the eye-level 
height. Studies hove shown that, in general, the 

* Reprinted with permission from Technicol Leaflet 
« 52, Gailery and Cate Bjihibtt Design, by Arminto Neol, 
Copyright 1969 by the American Association for State 
and Local History, 1400 8th Avenue South, Noihville, 
TN 37203. 



Fig. 5 Difllcultiet encountered in viewing detoiU 
more Ihon 3 H below or 1 ft obove one’s eye level. 


adult museum visitor observes an area only a 
little over 1 ft above his own eye level to 3 ft 
below it at on average viewing distance of 24- 
48 in (Fig. 5|. Arronging objects and labels 
above and below these limits places a strain on 
seldom-used muscles and produces aching backs, 
tired feet, burning eyes, ond stiff necks. Some 
quite large objects, such as totem poles or dino¬ 
saurs, will inevitably soar above these viewing 
limits, ond, in this event, the visitor must be per¬ 
mitted space to back for enough away from the 
object to comprehend it without becoming a cose 
for an orthopedic specialist (Fig. 6). 

The flow of visitors is like the flow of water 
in a stream. If the cases ore arranged with gently 
curving lines to take advantage of this pattern 
of movement (Fig. 76), visitors will find the room 
more attractive and con progress easily with the 
line of the case. Often the arrangements can be 
staggered (Fig. 7c) which produces a certain 
mystery and a desire on the part of the visitor 
to peek around corners to see what is next. It 
is not always necessary to hove a wide opening 
into o hall. Cases thol are arranged to norrow 
the entrance a bit (Fig. 7d\, so that the hall 
inside then opens out, provide o certain amount 
of interest. 
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DIAGRAMS Of ESSENTIAL LIBRARY 
ELEMENTS 

Three diagrams have been prepared as an aid 
to visualizing the functional relationships of the 
principal areas in typical small libraries. These 
diagrams are for libraries for towns of 5,000, 
10,000 ond 25,000 persons respectively. 

They are meant to clarify relationships and cir¬ 
culation patterns. They definitely are no/building 
plans, nor do they constitute the only possible 
relationships between the program elements. It 
is intended that they assist in understanding the 
interrelationships between the major progrom ele¬ 
ments. 

They are intended to suggest a starting point 
for the planning of the library and represent 
minimum standards. They are derived from “In¬ 
terim Standards for Small Public Libraries: Guide¬ 
lines Toward Achieving the Goals of Public Library 
Service.** ALA—Public Library Association, Chi¬ 
cago, 1962. (See Table 2 on p. 345.) 


I. The Librory for the Town of 5,000 
Population 

The basic principles when planning for the library 
(Fig. 1) are: 

1. Location to insure maximum accessibility 

2. Simplicity of design corscept 

3. Ease of supervision by library staff 

4. Provision for future expansion 
The basic statistics of the library are: 

Sloff: One and one-half persons, including a professtonol 
librorian ond a port-time assiitont. 


Book Collection: 

15,000 

volumes 

Spoce for book collection: 

1,000 

sq ft 

Spoce for readers: 

700 

sq ft 

Staff work space; 

500 

sq ft 

Estimated odditionol span for utilities. 



circulation, and misceHoneousi 

800 

sq ft 

Totol estimated Aoor spoce: 

3,500 

sq ft 

These are approximates only and 

will, of 

course. 


vary with each community. 


II. The Librory for the Town of 10,000 
Populotlon 


This library (Fig. 2) in many respects is an ex¬ 
panded version of the first one. The basic princi¬ 
ples and relationships are the same. The staff 
and space requirements are approximately twice 
those of the first. 

The larger size permits the development of spe¬ 
cial areas that add to the usefulness of the library 
and enable it to provide better services. Some 
of these may be: a special area in the children*s 
section for storytelling and related activities, ex¬ 
panded reference, and separate periodical areas. 
A small meeting room may be a useful addition 
to the program. 

The basic requirements for this library are: 


Staff: Three persons: a professionol librorion, on asiis- 
toni, ond port-time clerical and poge help equivalent 
to one full-time person. 

Site of book collection: 20,000 volumes 

Spoce for the book collection: 2,000 sq ft 

Spoce for readers (40 seats min.): 1,200 sq ft 

Staff work spoce: 1,000 sq ft 

Estimated additiond space for utili¬ 
ties, circulation, and miscellaneous. 2,800 sq ft 
Totol estimated floor space 7,000 sq ft 


III. The Librory for the Town of 25,000 
Populolien 

This library (Fig. 3) in function is more complex 
than the previous libraries. To the three basic 
functional areas of the library, which are ex¬ 
panded and elaborated on, there usually is added 
a fourth, a community function, often in the form 
of a meeting room or small auditorium. There 
may also be (Fig. 4): 

Special exhibition space 

Special exhibition rooms 

Study area with carrels near the stacks 

Small meeting rooms 

Audiovisual rooms or booths 

The circulation pattern is more complex. A sep¬ 
arate entrance for children is highly desirable. 
Access to the community facility by the public 
after normal library hours is required. A library 
of this size may be a two-level structure. On the 
diagram (Fig. 3) we have indicated these circula¬ 
tion requirements. Note the seporate staff and 
public circulation between levels. The basic re¬ 
quirements for the library for the town of 25,000 
persons are; 

Sloff: Ten—this might be broken down lo include two 
professional librarians, a college groduote. three as¬ 
sistants, ond four other persons, divided between cleri¬ 


cal and poges. 

Spoce for book collection: 5,000 sq ft 

Reader spoce (minimum of 75 seats): 2,250 sq ft 

Sloff work space: 1,500 sq ft 

Estimated odditionol space required 
for special uses, utilities, ond 

miscelloneous: 6,250 sq ft 

Totol estimated floor space-. 15,000 sq ft 



1 ftujn 




1 1 

1, ■ -izJ 



1 


AiaTl. -- - i 

_ __1 


A. Anthony Toppe, ALA., Guide to Planning a Library 
Building, Muggens ond Toppe. Inc., Boston, 1968. 
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FLOOR PLAN 4*1 a SHOVH. •4.S«4 so r-r 

Fig. 4 Floor plan of o library. Source: U.S. Navol Focllifloi Engineering Commend, Deportment of the Novy, 
Washington, D.C. 


BRANCH LIBRARIES 

A branch library can play an importont role as 
a cultural center. In addition to providing books, 
it can provide record and tape lending, music- 
listening facilities, visual-aid facilities, and lecture 
series as well as oct os a generol information 
center. With such an expanded role, the library 
or cultural center will be an important element 
in the neighborhood. Figs. 1 and 2 are possible 
floor plons. 

Regardless of the size of the community, its 
library should provide access to enough books 


1. Librories serving populations from 5,000 to 
50,000 require a minimum of 2 books per capita. 

2. Communities up to 5,000 persons need oc- 
cess to a minimum of 10,000 volumes, or 3 books 
per capita, whichever is greater. 

The library building should provide spoce for 
the full range of librory services. All libraries 
should have designated areas for children's, 
young adult, and adult materials. 

Multipurpose rooms should be f>rovided for 
meeting, viewing, ond listening by cultural, educa¬ 
tional, and civic groups unless such facilities are 


readily available elsewhere in the community. 
They should be located for easy supervision so 
that they may be used for quiet reading and 
study when rsot needed by groups. 

No single type of building is satisfactory for 
all public libraries. Each building is likely to be 
different, ond its differences should be directly 
related to its service program. 

The library building should be located in or 
near the community shoppirsg center and at street 
level if possible. Adequate parking should be 
available nearby. 


to cover the interests of the whole population. 


Manuat of Hooting/Planning and Design Criteria, De 
Chiara ond Koppelman, Pr«ntic«-Hail, Inc, Englewood 
Cliffs. N.J.. 1975. 




Fig. I 


Fig. 2 
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SPACE REQUIREMENTS 

The program statement, which includes objec¬ 
tives, activities, and requirements, will spell 
out total needs in terms of square feat of floor 
space. Generally speaking, the total need may 
be divided into five categories: apace for (1) 
books, (2) readers, <3) staff, (4) group meet¬ 
ings, and (5) mechanical operations and all 
other (stairways, elevators, tuilets, etc.). 
Actual space allocations will tend to vary in 
accordance with the library service program 
in relationship to community needs.* Table 
1 provides general guidelines for programming 
the total building, and Table 2 provides guide¬ 
lines for interior space in relation to popula¬ 
tion and size of the book collection. 

Space for Books 

To a large extent the amount of book shelving 
required will depend on the size of the library 
service area and whether the library is a mem¬ 
ber of a library system. Most library planners, 
when estimating the size of the book collection, 
apply a standard which ranges from three 
books per capita (smallest communities) to one 
and one-half books per capita (largest cities). 
In any event enough book shelving should 
be provided to plan for 20 years' anticipated 
growth. 

The program statement should also include 
a detailed analysis of the amount of shelving 
needed. It should be presented in terms of 
category, location, and linear feet. Categories 
found in nearly all public libraries include 
adult fiction and nonfiction; children's books; 
books Jor young adults; reference books; 
bound, unbound, and microfilmed newspapers; 
bound, unbound, and microfilmed periodicals; 
local history books; less used books for the 
bookstacks; and special subject collections. 
Allowances should be made also for nonbook 
materials (i.e., phonograph records) which are 
often accommodated on library shelving. 

Despite the fact that there is considerable 
variation in the size of books, there are several 
reliable formulas which may be used to esti¬ 
mate the amount of space required for books. 
These are: open reading rooms. 7 volumes 
per lineal foot, or 50 books per foot of standard 
height wall shelving, or 100 books per foot 
of double-faced shelving; book stack areas, 15 
books par square foot (includes aisles), or 2 


books per cubic foot. Approximately SO long- 
play phonograph records may be shelved in 
one lineal foot of wall shelving. It is important 
to note that these formulas are given for full 
capacity. Under normal conditions, one-third 
of each shelf should be left for future expan¬ 
sion. (See Figs. 1 to 3.) 


Space for Readers 

Reader seating requirements should be deter¬ 
mined for at least 20 years ahead. Two princi¬ 
pal sources of information which library 
building planners will find equally useful for 
this purpose are first, a careful analysis of 
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Fig. 1 Optinun thslviiig condkioitt for adultt. 
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Local Public Library Administration, Interna¬ 
tional City Managers Association, Chicago. 
III., 1964. With illustrations from Harold L. 
Roth. Ed., Planning Library Buildings for Ser- 
vico, American Library Association. Chicago. 
1964 

' Much of the discussion on space standards 
is based on Joseph L Wheeler, Tho Bfiactivo 
Location of Public Library Buildings (Urbana 
University of Illinois Library SchooT, Occasion¬ 
al Papers, No. 52. 1958), 5(^p . Joseph L 
Wheeler and Herbert Goldhor. Practical Admin¬ 
istration of Public Libraries (New York: 
Harper and Row, 196^, pp. 553-60; American 
Library Association. Subcommittee on Stan¬ 
dards In Small Libraries, Public Library Associ¬ 
ation, Interim Standards for Small Public Li¬ 
braries Guidelines Toward Achieving the 
Goals of Public Library Service (Chicago: The 
Association, 1962). 16pp., and Russell J. 

Schunk, Pointers tor Public Library Building 
Planners (Chicago: American Library Associa¬ 
tion, 1945), 67pp 

Figures 1 to 9 by Francis Joseph McCarthy. 
FAIA 


Fig. 2 Optimum ikslving conditioiis foe taen-agsrt. 



CMILP 4 YtAtA OLP 4#* WL 

Fig. 3 Optimum shehring conditioiis foi children. 


344 






Culturol 


LIBRARIES 

Spac« Requirements 


pur«ly local naada, and aaoond. axisting, tima* 
pfovan formulaa applied aa a baaio guida. 

Tha moat Important factor In datarmining 
reader apace naada it of couraa the reading 
potential of the people who will uaa tha library. 
A conveniently located, attractive library will 
atimulata dramatically incraaaad library uaa. 
Sarioua arrora can raault whan aatimataa are 
baaed on uaa of tha old, aaiating library. 

Aa noted earlier an additional problem that 
muat be carefully evaluated ia providing an 
adequate number of aaata for uaa by readera 
during peak parioda. This problem haa bean in- 
lanaified in recant yaara due to tha incraaaa in 
aohc»ol attendance and the newer methoda of 
inatruotion which involve axtanaiva uaa of 
rafaranoa and aupplamantary matariala by atu- 
danta of all agaa. Since thaaa parioda of peak 
uaa occur irregularly, it ia not economical to 
provide reading rooma which will be large 
enough to accommodate abnormally large 
erowda. Therefore, aoma librariaa have at¬ 
tempted to aolva thia problem by locating 
multipurpoaa rooma adjacent to adult rafaranca 


TABLE 1 Eipariince Formulas for Library Siza and Costs 


Population 

size 

Book 
stock- 
volumes 
per capita 

No. of 
seats 
per 1.000 
population 

Circulation - 
volumes 
par capita 

Total 

SQ ft 

per capita 

Desirable. 

first 

floor, 

SQ ft 

per capita 

Under 10,000 

3•^-5 

10 

10 

0.7-0.8 

0.5-0.7 

10,000-35.000 

2*A-3 

5 

9.5 

0 6-0.65 

0.4-0.45 

35.000-100.000 

2%-2*a 

3 

9 

0.5-0.6 

0.25-03 

100.000-200.000 

1%-2 

2 

8 

0.4-0.5 

0.15-0 2 

200,000-500.000 

!%-!% 

1% 

7 

0.35-0.4 

0.1-0.121 

500.000 and up 

1-va 

1 

6.5 

0.3 

0.06-0.08 


SOURCE: Joseph L. Whealar and Hacban Goidhot. PrKtical Adoiinisbalion of Public Ubrarias (Maw York: Harpar and Row. 
19621 p. 554 


TABLE 2 Guidaliiws for Determining Minimum Sp ace Requirements _ 

Shelving Space* 

Estimated 

Size of Amount of additional Total 


Population 

served 

book 

collection, 

volumes 

Linear 
feet of 
shelving t 

floor 

space. 

SQ ft 

Reader space, 
sq ft 

Staff work 
space, 
sq ft 

space 
needed, 
sq H 

floor 
space, 
sq ft 

Under 2.499 

10.000 

1.300 

1,000 

Min 400 

300 

300 

2.000 





for 13 seats, at 








30 sq ft per 








reader space 




2.500-4.999 

10.000. 

1.300 

1.000 

Min 500 

300 

700 

2.500. 


plus 3 

Add 1 ft 

Add 1 

for 16 seats 



or 0.7 


per capita 

of shelving 

sq ft 

Add 5 seats per 



sq ft per 


for pop 

for every 8 

for every 

1.000 over 3.500 



capita, which¬ 


over 

vols over 

10 vols over 

pop. served, at 



ever is 


3.500 

10.000 

10.000 

30 sq ft per 



greater 





reader space 




5.000-9.999 

15.000. 

1.875. 

1.500. 

Min 700 

500 

1.000 

3.500, 


plus 2 

Add 1 ft 

Add 1 

for 23 seats 

Add 150 


or 0.7 


per capita 

of shelving 

sq ft 

Add 4 seats per 

sq ft for each 


sq ft per 


for pop 

for every 8 

for every 

1.000 over 5,000 

full-time 


capita, which¬ 


over 

vols over 

10 vols. over 

pop served, at 

staff mem¬ 


ever is 


5.000 

15.000 

15.000 

30 sq ft per 

ber over 3 


greater 





reader space 




10.000-24.999 

20.000. 

2.500 

2.000 

Min 1,200 

1.000 

1,800 

7.000. 


plus 2 

Add 1 ft 

Add 1 

tor 40 seats 

Add 150 


Of 0 7 


per capita 

of shelving 

sq ft 

Add 4 seats per 

sq ft for each 


sq ft per 


for pop. 

for every 6 

for every 

1.000 over 10.000 

fulltime 


capita, which¬ 


over 

vols. over 

10 vols. over 

pop served, at 

staff mem- 


ever is 


10.000 

20.000 

20.000 

30 sq ft per 

ber over 7 


greater 





reader space 




25.000-49.999 

50.000 

6.300 

5.000 

Mm 2.250 

1.500 

5.250 

15.000. 


plus 2. 

Add 1 ft 

Add 1 

for 75 seats. 

Add 150 


or 0 6 


per capita 

of shelving 

sq ft 

Add 3 seats per 

sq ft for each 


sq ft per 


for pop 

for every 8 

tor every 

1.000 over 25.000 

full-time 


capita, which¬ 


over 

vols over 

10 vols over 

pop. served, at 

staff mem¬ 


ever is 


25.000 

50.000 

50,000 

30 sq ft per 

ber over 13 


greater 


reader space 


SOURCE American Library Association. Subcommittae on Standards for Small Libraries. Pubic Library Association. Interim Standards for Snail Public Libraries; Guidelines Toward Achiavino 
tha Goals of Public Library Sarvica iChicago Tha Association. 1982). p. 15. This brief 10 paoa report is based on standards sat forth in ALA s. Public Library Service; A Guide to Evaluation with 
Minimum Standards. It is intended to provide interim standards for libraries serving populations of less than 50,000 until these libraries can meet the standards of ALA'S Public Library Service 
'Libraries in systems need only to provide shelving for basic collection plus number of books on loan from resource canter at any one time 
tA standard library shelf equals 3 lin ft. ., 

iSpecafor circulation desk, heatine and cooling equipment, multipurpose room, stairways, supplies, toilets, etc., as required by community needs and the program of library services 
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and study areas. Arrangements of this type 
have proved to be most effective in smaller li> 
braries and in branch library buildings. 

The following formulas, developed by 
Joseph L. Wheeler, are based on building 
analyses made over a period of more than 30 
years. If the estimated future population is less 
than 10,000, allow 10 seats per thousand; if 
more than 10,000 but less than 35,000, allow 
5 seats per thousand; between 35,000 and 
100,000, 3 seats per thousand; between 

100,000 and 200,000, 2 seats per thousand; 
between 200,000 and 500,000, allow 
seats per thousand: and 500,000 and up, 1 seal 
per thousand.' 

As an established rule of thumb, minimum 
allowances are made of 30 sq ft per adult 
reader and 20 sq ft par child. These allocations 
for reader seating are in terms of net space 
for readers, chairs, tables, aisles, and service 
desk. Seating requirements should be listed 
according to the several areas of the building. 
In addition, the program statement should eati* 
mate the proportion of table seating to informal 
seating (See Figs. 4 to 6.) 


Space for Staff 

Space requirements for the staff must also be 
stated in the program. These estimates will be 
conditioned by (1) anticipated growth for a 
20*year period and (2) the nature and extent of 
the library's service program. The American 
Library Association recommends that space 
for staff be calculated on the basis of “one staff 
member (fulhtime or equivalent) . . for each 
2,500 people in the service area.**' It is a mini* 
mum standard that includes pages but not 
maintenance personnel. Although suitable for 
application to most situations, it must not be 
regarded as inflexible. As an example, a library 
that is not affiliated with a system will probably 
require a somewhat larger staff than libraries 
that have joined together in cooperative ar* 
rangements, such as centralized technical 
processing centers. Moreover, something as 
fundamental as the number of hours per week 
the library is open will affect the size of the 
staff and, consequently, space requirements. 
There are striking differences in staff require¬ 
ments between libraries open 20, 38, or 72 
hours per week. 

Staff space requirements should be calcu¬ 
lated on the basis of 100 sq ft per staff member. 
It is important that this standard be met tor 
there is ample evidence that space for staff 
has been outgrown more rapidly than any 
other type of space in most library buildings. 
Only too often is it easy to forget that an ex¬ 
panding service program will require the sup¬ 
port of an enlarged staff. The unit of measure¬ 
ment of 100 sq ft per staff member includes 
space for desk, chair, books, and equipment. 

A checklist of staff work areas should in¬ 
clude (1) administrative offices, (2) work 
rooms, and (3) staff lunch and lounge rooms. 

Administrative offices should include a com¬ 
bination librarian's office-trustee room; spaces 
for the assistant librarian and a secretary-re¬ 
ceptionist; business office; and other related 
offices. Work room areas should be provided 
for technical processing; reference, circula¬ 
tion, extension, and other departments: subject 
specialists; and supply storage. Comfort facili¬ 
ties for the staff should include cooking and 
lunchroom areas as well as appropriate locker, 
lounge, and toilet facilities for both men and 
women. Comfortable working conditions con¬ 
tribute to effective personnel administration 
as well as to efficient library service. 

'Whooier. op cit .p 18. Wheeler and 6old- 
hor. op cit 

* Public Library Sorvico, op. erf , p 43. 


Meeting Rooms 

With the exception of the very smallest li¬ 
braries, most public libraries should provide 
some group meeting space, at least one multi¬ 
purpose meeting room. At the other extreme, a 
small auditorium and a series of conference 
rooms may be required. The services proposed 
by the library together with community needs 
for facilities of this type will be the final de¬ 
terminants. 

Multipurpose rooms meet two general 
classes of need. First, they can be utilized (or 
children's story hours, discussion groups, staff 
meetings, and other library-sponsored activi¬ 
ties. Second, various community, educational, 
cultural, and local government groups will 
make frequent and varied use of a multipurpose 
room. To be of maximum value, however, the 
room should be arranged for easy and effective 
use of audiovisual equipment. In addition, there 
should be adjacent closet space for storage of 
blackboards, folding tables, chairs, and related 
equipment. 

Many libraries provide a small “pullman*' 
type kitchen in an area adjoining group meet¬ 
ing rooms. Serious consideration should be 
given to including this facility since there are 
many occasions when it is highly appropriate 
to serve simple refreshments. A kitchen 
featuring a compact combination stove-sink-re- 
frigerator unit will not cause administrative or 
maintenance problems provided regulations 
governing its use are stated clearly. Separate 


provisions should be made for staff kitchen and 
lounge facilities. 

Small auditoriums may feature sloping floors 
along with elaborate lighting, stage, and pro¬ 
jection equipment, or they may be austere with 
major emphasis placed on flexibility. It is 
recommended that no auditorium ever be in¬ 
cluded in a library building program statement 
without first consulting community leaders. 
Such facilities are expensive to maintain and. 
as a result, can place an invisible but dangerous 
strain on the library's budget unless fully 
justified. Whenever group meeting spaces are 
provided, it is important that they be located 
where there can be access for community use 
without opening the rest of the building. It is 
customary to allow from 7 to 10 sq ft per seat 
for meeting room and auditorium seating. 

Space for Mechanical Operations 

Included within this category are halls, stair¬ 
ways, toilets, elevators and lifts, air ducts, 
heating and air conditioning equipment, clos¬ 
ets, and shops. 

Because it is exceedingly easy to underesti¬ 
mate the amount of space required for me¬ 
chanical operations, it is recommended that the 
best available technical advice be secured to 
assure inclusion of an accurate estimate within 
the program statement. Fortunately, with the 
development of new construction materials and 
techniques combined with new concepts in 
planning, much leas space is needed for these 




Fig. 4 Minisiuis daarancei for varioiis body pofitioiit ia library stack areas. 
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Fig. 4 (coot.) Minimiim clesfancot for various body positions in library stack aroas. 


purposes than was formerly the case. It is sug* 
gostad that an allowance of 20 percent be made 
for mechanical operations. In comparison, 
some planners allowed twice as much apace 
not too many years ago. It is of utmost impor¬ 
tance that this space requirement not be over¬ 
looked. After the amount of space needed has 
been estimated, it should be added to the total 
required for the other activities to be provided 
in the building. 

SERVICE AND SPACE RELATIONSHIPS 

As a logical extension of the program state¬ 
ment, it is important that the members of the 
planning team, especially the architect, acquire 
an understanding of the interrelationships be¬ 
tween areas within the library. It is not enough 
to simply know how much space is needed; it 
is equally important to determine which ele¬ 
ment is to be placed where —and why. Toward 
this end, service and space relationships can be 
most readily clarified by analyzing all of the 
activities that take place in the library. This 
analysis of both public and staff use can be 
facilitated through preparation of work flow 
studies. 

The central objective for the library planner 
is to arrange the several elements in a manner 
which will assure maximum flexibility. Reduced 
expenses for supervision, personnel, and 
construction are among the benefits derived 
from an “open,** flexible building. 

More specifically, flexibility implies success¬ 
ful, long-time use of the building. The same 
area may be used for one or more purposes at 
different times. The amount of space allocated 
for a certain use may be shrunk or expanded 
without structural changes. Furniture and 
equipment are not fixed and may be relocated. 

Ideally, all public services should be located 
on the main floor of a library in the interests of 
user convenience, economy, and simplification 
of operation. Where this is impossible, as in the 
case of libraries in large cities, every effort 
should be made to visualize the vertical move¬ 
ment of persons and materials. Under any cir¬ 
cumstances, a careful study of the flow of traf¬ 
fic and material is basic to the development of 
successful service and space relationships. 
Members of the planning team will find it use¬ 
ful to visualize the traffic flow of library users 
according to age and purpose of their visit to 
the library from the point of entrance into the 
building to the time of departure. Another teat 
that will help to clarify space relationships is to 
trace a book from the placement of its order to 
the time it is placed on the public shelves and 
the cards are filed in the card catalog. (See Figs. 
7 to 9.) 

In addition to locating a maximum number of 
public services on the main floor, the fol¬ 
lowing points should be kept in mind: 

1. Only one complete card catalog should be 
maintained. It should be located conveniently 
as near as possible to the reading and reference 
areas, circulation desk, and the processing 
department. Department catalogs, a children’s 
catalog, and shelflist and other processing 
records should be placed in their respective 
areas as needed. 

2. Except for large libraries, there should 
not be more than one circulation desk. It should 
be near the main entrance where there will be 
direct visual control of the movement of both 
children and adults. 

3. There should bo a single public entrance 
within short distance of the circulation desk. 
Auditoriums and meetirtg rooms need not be 
directly accessible from the main entrance. 

4. Public toilets, telephones, and display 
cases should be located where they can be 
supervised by circulation desk personnel. 
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Fig. 5 Minimuin clearances for people and equipaent in reading rooms. 



Fig. 6 Table space requiremenu for readers. 


5. Every public service area should be sup¬ 
ported by book storage, office, and work areas. 
Reading rooms should be grouped so that they 
may be served by common book storage, office, 
and work area. 

6. A librarian or attendant should not be 
responsible for areas more than 55 ft beyond 
his desk. 

7. Load bearing walla should be kept to a 
minimum and maximum use of shelving and 
furniture made to separate different service 
areas. 

Other factors, such as exterior light and 
noise, also may influence the location of vari¬ 
ous areas within the building. 

Finally it may be said that the success or 
failure of a building is measured by the degree 
to which planners succeed in applying the fore¬ 
going principles of desirable interrelation¬ 
ships. Whether it is a simple village library or a 
complex large-city library, every effort should 
be made to facilitate supervisory control, flexi¬ 
bility, and convenience of readers. Careful at¬ 
tention to supervisory control together with o 
flexible layout of public services will pay off in 
savings in staff time and ability to haiKile peak 
loads with a minimum staff. By the same token, 
failure to achieve effective service and space 
relationships can be a financial burden for 
many years and the source of continuing incon¬ 
venience for countless readers. 

LIBRARY LOCATION 
Central Location 

A library is a service organization intended to 
serve people. Therefore, it should be centrally 
located where it will be accessible to the 
largest number of potential readers and infor¬ 
mation seekers. 

This principle is neither new nor revolution¬ 
ary. It has been advocated by a vast majority of 
experienced public library administrators for 
well over a half century. The concept of a cen¬ 
trally located library is just as valid now when 
there are more than 70 million registered motor 
vehicles as it was when the first successful 
American automobile was introduced in 1802. 

A central location is usually associated with 
a heavy concentration of retail stores, office 
buildings, banks, public transportation points, 
and parking facilities. "This means that it (the 
public library) should be near the center of 
general community activity, i.e.. the shopping 
and business district. Just as dime store opera¬ 
tors study the flow of pedestrian traffic before 
locating one of their units, so should library 
planners consider carefully the best location to 
reach John Q. Public. A building located just 
around the corner from the most advantageous 
spot can lose a great deal of its potential pa¬ 
tronage.”* 

The importance of a central location was re¬ 
affirmed in this statement: "A prominent, 
easily accessible location is required to attract 
a large number of persons. Therefore the li¬ 
brary should be placed where people naturally 
converge — in the heart of the shopping and 
business district, rather than in a remote loca¬ 
tion such as a park, civic center or quiet side 
street.”* The American Library Association’s 
standards for public library service also empha¬ 
size the need of "maximum accessibility.” 

Unquestionably, a location which affords 
maximum accessibility to the greatest number 
of people is fundamental to the success of 

* Russell J Schunk, Pointers for Public Li¬ 
brary Building Planners (Chicago American 
Library Association, 1945), p. 6 

* Charles M Mohrhardt and Ralph A Ul- 
velmg, “Public Libraries.” Architectural Rec¬ 
ord. December, 1952, p. 152. 
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every new public librory, be it the central li¬ 
brary or a branch. It is equally true that a site 
which is located in the heart of a shopping and 
business district will usually cost far more than 
a site which is located in a remote or secondary 
area. Once confronted with the reality of the 
high cost usually associated with the acquisi¬ 
tion of a prime location, there is a tendency 
toward “instant" compromise. Fortunately, 
ever increasing numbers of municipal officials, 
architects, and citizens recognize that the pub¬ 
lic library cannot fulfill its functions in a sec¬ 
ond-rate location and that operating costs are 
proportionately higher for an off-center library 
than for one which is centrally located. Maxi¬ 
mum use is synonymous with lower service- 
unit costs, and strategically located sites are 
synonymous with maximum use. 


The Site 

In addition to central location, several other 
important criteria should be considered in li¬ 
brary site selection: 

1. The site should be prominent. A corner 
site at a busy intersection where the library can 
easily be seen is preferred. Maximum use 
should be made of display windows and views 
of the interior. 

2. The site should permit street level en¬ 
trance. Although a site that slopes to the rear 
has certain advantages, a level site should be 
acquired if possible. 

3. The site should be large enough for ex¬ 
pansion, accessibility for service vehicles and 
bookmobiles, and a modest emount of land¬ 
scaping. 

4. The site should permit orientation of the 
front of the building to the north in order to 
minimize glare from the sun. When this is not 
possible, orientation to the east is the second 
choice. However, an otherwise excellent, cerr- 
trally located site should not be eliminated for 
lack of appropriate orientation. Modern year 
around temperature control devices and artifi¬ 
cial light can be used effectively to minimize 
sun exposure problems. 

5. Rectangular service areas within a 
building lend themselves to easy supervision. 
As a result, a site which is rectangular in shape 
and permits construction of a rectangular 
building should be obtained if possible. 

6. Ideally, a site should have uniform founda¬ 
tion conditions, either rock or soil. Test 
borings should be made, preferably before a 
site is purchased. 

Certain other conditions should be met if the 
community is to be adequately served. First, 
the library should be located reasonably near 
adequate automobile parking. Second, parking 
provisions should be made for bookmobiles, 
other official library vehicles, and library staff 
members. Third, automobile access to drive-in 
service windows should be provided where this 
feature hes been incorporated into the library 
building design. 

Although emphasis has been placed on ac¬ 
quiring a site which would be large enough to 
permit easy horizontal expansion, it is impor¬ 
tant to note that under certain conditions pur¬ 
chase of a strategically located smaller site can 
be justified provided there is enough space to 
locate primary adult public service areas at 
street level. Both Norfolk and Dallas acted ac¬ 
cordingly when they acquired their choice 
downtown sites. In both instances, multistory 
buildings were erected with provision made for 
vertical expansion. 


Where Not to Locate a Library 

Despite the overwhelming evidence that can be 
offered in support of central locations for cen- 
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Fig. 7 Desirable heights for catalog tray consuhatioti. 
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Fig. 8 Stady for feasibilitv of scanning the 48-in. shelf. 



Fig. 9 Study foi charge desk -maximuin usable space from one position or station. 
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tral librarias and branches in cities both large 
and small, library planners continue to en* 
counter seemingly plausible arguments from 
those who believe that libraries should be lo¬ 
cated in civic or cultural centers, parks, or on 
sites where avoidance of noise or provision for 
parking is the major consideration Usually 
these misconceptions are held by those who 
are not qualified to choose a library site.* They 
do not understand the significance of the li¬ 
brary in the daily life of its constituents. Quite 
to the contrary, they associate the library with a 
setting of monumental buildings, large land¬ 
scaped grounds, and quiet, aloof surroundings. 
Libraries are not mausoleums, they are dynam¬ 
ic educational centers whose eervices and re¬ 
sources must be easily accassible to the great¬ 
est number of potential readers. 

Specifically, then, remote locations should 
be avoided. By definition, “remote*" means 
(either literally or psychologically) to be situ¬ 
ated at a distance, out of the way, sacluded. 
separate, not primary. Hence the aloof and inac¬ 
cessible civic and cultural center fits this defi¬ 
nition because it is separated from the daily 
life of the community and is used principally for 
attendance at special events. How much more 
satisfactory it is to be where there are bright 
lights at night rather than in a civic centar 
where governmental offices close at 6 P.M. and 
there ia little activity at night or on weekends. 

The San Francisco Public Library is In a civic 
center and is a classic eiample of a poorly lo¬ 
cated library. Removed from the mainstream of 
community life, it is flanked by municipal 
buildings, the civic auditorium, and large land¬ 
scaped areas. The Carnegie Library of Pitts¬ 
burgh, which is located in a cultural and educa¬ 
tional center, has attempted to overcome its 
problem of remoteness by establishing lending 
and business reference branches in the down¬ 
town area. Such operations are SKpensive. un¬ 
satisfactory, and would not be necessary if the 
central library were located downtown. 

By the same token, it is almost always a seri¬ 
ous mistake to place a library in the geographic 
or population center of a community. Escept in 
those rare instances whore there is coincidence 
between trade center and geographic or popu¬ 
lation center, such centers are remote and un¬ 
related to the everyday activities within the 
life of the community. 

Another argument that may be encountered 
is that the library should be located away from 
noise. Again, if this point is heeded, it will 
mean placing the building in a remote location. 
Fortunately, modern technology has provided 
acoustical materials, air conditioning, end 
lighting methods which have completely in¬ 
validated this argument. 

The argument encountered most often, how¬ 
ever, is the one that the library should be placed 
where there is ample parking space for the li¬ 
brary's public. Again, the implication is clear, 
for if the library ia to assume full responsibil¬ 
ity for providing enough parking, it will be 
necessary to locate the building in a secondary 
location where land is cheap. 

Although there are some individuals for 
whom parking is the main consideration in 
using the library, numerous surveys have reaf¬ 
firmed the point of view that a downtown, pe¬ 
destrian-oriented location in the thick of things 
is the most important consideration affecting 
use of the public library. To illustrate, the Knox¬ 
ville Branch, Carnegie Library of Pittsburgh, is 
located on the main street of a busy commer¬ 
cial district nsar banks, post office, liquor and 
variety stores, and public transportation. Its 
sister West End Branch, two blocks removed 
from the neighborhood shopping center, enjoys 
ample parking facilities in a parklike setting. 


'Wheeler, op cti , pp 3-5 


The centrally located Knoxville Branch, of 
course, lends more books for considerebly less 
money than does the West End Branch. 

As another comparison, a well-stocked book¬ 
mobile will lend many more books at a busy 
suburban shopping center than will secluded 
nearby community libraries thet offer the very 
same books p/us parking, peacefulness, and 
higher service unit costsi 

The perking problem cannot be overlooked. 
On the other hand, it is a communitywide prob¬ 
lem that must be solved by the community 
rather than by the library alone. In fact, choked 
highways and overtaxed parking facilities are 
matters of increasing concern to all govern¬ 
ments. Perhaps new concepts in mass transit 
will help to alleviate parking problems through¬ 
out the nation. In the meantime, many libraries 
have attempted to ease the parking problem 
through provision of curbside book return 
boxes. Others are experimenting with drive-in 
return and “‘will call’' windows, similar to those 
used by banks tor drive-in service. 


BRANCH BUILDINGS 

Branch libraries usually are established as a 
result of population growth and community ex- 
panaion. Oanerally, it is their purpose to pro¬ 
vide books and services which will meet the 
everyday reading needs of children and adult 
general readers who live within the local 
neighborhood. The person who requires more 
advanced information and special materials will 
use the collection at the headquarters library. 

Although there is a definite trend toward the 
eetablishment of larger and fewer branch li¬ 
braries. there are hundreds of branch libraries 
which vary widely in both sise and responsibil¬ 
ity. They range from the small aubbranch. open 
but a few hours esch week, to large regional 
centers which provide a full range of library 
service. 

Branch libraries may be found in busy ur¬ 
ban shopping centers and quiet rural communi¬ 
ties. Many are housed in their own buildings 
while others occupy rented quarters. In smaller 
communities, branch libraries sometimes share 
space in public buildings planned for joint 
municipal use. 

Whether small or large, rural or urban, 
owned or rented, branch library buildings 
should be planned with great care. The object 
of this planning is a building strategically lo¬ 
cated for the area which it is to serve. It should 
be attractive, functional, flexible, and economi¬ 
cal to operate. Toward this end. it is essential 
that a written program statement be prepared 
for the guidance of the architect. This state¬ 
ment should include objectives, services and 
their interrelationships, physical requirementa, 
and oparational procedures. Physical require¬ 
ments specify the spaces which will be needed 
for books, readers, staff, meeting and com¬ 
munity service rooms, and other auxiliary 
spaces 

Of equal or even greater importance is the 
need for adhering to accepted location and site 
selection standards. The most functional at¬ 
tractive building can rvever realite its full poten¬ 
tial unlesa it is located where it will be easily 
acceasibis to the largest number of people. The 
following criteria are suggested as a basis 
for evaluating sites for a new branch building; 

1. A branch library usually should serve a 
minimum of 25,000 to 30,000 people within a 
I- to 1)^-mi radius of the branch, subject to 
topographic conditions. 

2. A branch library should be located within 
reasonable proximity of a residential area so 
that a sizable number of children and adults will 
be within walking distance. 

3. A branch library should be near an impor¬ 
tant street or highway intersection, especially 


wherever public transportation is available. 

4. A branch library should be either within 
or on the fringe of a major neighborhood or 
regional shopping center. 

5. A branch library should be located where 
it can be clearly seen. 

6. A branch library should provide parkir^g 
space equal to its interior area if general 
parking facilities are not available. 

Other factors to be considered by the 
planning team are parking space for bicycles 
and space for delivery trucks. In certain com¬ 
munities where bicycles are used heavily, it 
will be necessary to make appropriate provi¬ 
sions. Where the terrain is rugged, the use of 
bicycles may be limited. Planners must also 
make allowances for library system delivery 
and repair vehicles. The latter may be station- 
wagon types, full-size trucks, or both. 

In addition to a highly accessible location, a 
branch library building should incorporate the 
seme basic building details found in a head¬ 
quarters or central library building 

1. A branch library should be at street level 
entrance with as little setback as possible. 

2. When space permits, it should be a one- 
floor plan with all public service at ground 
level. 

3. It should have a minimum number of fixed 
partitions. 

4. A branch library should be planned to 
permit easy expansion. 

5. It should have enough windows on its 
street frontage so that the books and people 
within can serve as a living advertisement and 
constant invitation to use the library. 

6. It should not have more than one single 
control desk, thereby reducing operating costs. 

7. It should be air conditioned and ade¬ 
quately illuminated. 

8. It ahould have one multipurpose meeting 
room available for both library and community 
purposes if such use is anticipated. 

Branch library buildings, as well as central 
libraries, should be located in the heart of re¬ 
tail shopping districts in order to serve the 
greatest numbers at the lowest cost, for the 
more who are served the less each service per¬ 
formed will cost. In other words, there are cer¬ 
tain fixed operating costs which pertain wher¬ 
ever the library may be located. With the 
maximum exposure gained from a good loca¬ 
tion, unit costs are reduced accordingly. 

It can be safely assumed that the moat suc¬ 
cessful branch library will be the one that is 
based on a carefully stated written program and 
is located in the thick of things. It is of great 
importance that the accepted principles of 
planning and site aelection not be overlooked 
merely because a "‘small branch” is being 
planned. To bypass any of these steps in 
planning is to invite mistakes which might 
prove to be costly. This holds true for now 
branches, rented storerooms, leased branch 
buildings built according to library specifica¬ 
tions. and branch facilities incorporated into 
other public service buildings. 

BOOKMOBILES 

Because of obvious space restrictions, a book¬ 
mobile is a book distribution service which 
cannot aerve as a substitute for a branch li¬ 
brary, since there are neither reference nor 
study facilities. Known to many as *'one-room 
libraries on wheels,*' bookmobiles have be¬ 
come a widely and enthusiastically accepted 
form of library service. 

Although they are used principally to serve 
sparsely populated fringe and pocket areas 
where a full-scale library cannot be justified, 
they are used often to serve densely populated 
areas until branch libraries can be planned, 
financed, and built Aa a natural by-product and 
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added benefit deriving from their mobility, 
bookmobiles pretest the validity of potential 
branch library locations. 

Wherever the bookmobile goes, it is met and 
used by crowds of book-hungry men. women, 
and children, who ore entitled to the use of a 
facility which provides maximum safety and 
comfort. Asa result, it is important that book¬ 
mobiles be chosen with great care. Following 
a thorough study of local service requirements, 
the bookmobile planner should visit and in¬ 
spect bookmobiles being used by other li¬ 
braries which have comparable requirements. 
Major attention should be given to equipment. 
Shelving, desks, electric power, heat, light, 
ventilation, air conditioning, chassis, and con¬ 
venience accessories are items which relate 
directly to function as well as reader and staff 
comfort. 

Bookmobile sixe will be determined in part 
by population to be served, terrain, roads, cli¬ 
mate, number of books to be carried, and the 
amount of work space required by the staff. To 
illustrate, while a tractor-trailer rig may be 
most appropriate to serve the densely popu¬ 
lated Youngstown area, it would not be feasible 
for use on the mountain roads of sparsely 
populated rural New Hampshire. 

Another item to be explored is bookmobile 
storage and service facilities at the headquar¬ 
ters library. When a new library is being 
planned, adequate provisions should be made 
for the support of bookmobile service. 

Library and other officials responsible for the 
selection of a bookmobile should be guided by 
the starulards for structural design and equip¬ 
ment as established by the American Library 
Association. 


11 7 volumes (87 percent octavos and 1 3 per¬ 
cent quartos) 

132 volumes (octavos only) 

67 volumes (quartos only) 

12 volumes (folios only) 

The cubook method makes provision for 10 
percent of each shelf to remain unoccupied, 
since it often is impractical to load shelves to 
their full visible capacity. 

To determine the number of sections re¬ 
quired when the number of volumes to be 
shelved is known, the following formulas are 
used: 

Let N — number of single-faced sections re¬ 
quired (1 section ~ 100 cubooks) 

1. For a typical library, when the cubook is 
considered directly applicable: /V = Vola. 

100 

2. For a library made up of octavos and 
quartos only: N = Vols. -*-117 

3. For a library made up of octavos only: 
A/ = Vols. - 132.3 

4. For a library made up of quartos only: 
/V = Vols. ^ 67.5 

5. For a library made up off folios only: A/ = 
Vols. -*-11.7 

6. For a library made up of various size 
groups when the ratios are known: 

A/= (Octavos f (quartos X 1.96) (folios X 
11.3)1 132.3 

SheH Sizs The foregoing formulas indicate 
the number of sections required but do not 
cover the number of shelves or the proportion 
of shelves of each width (8 in., 10 in., or 12 in.). 
In general, the following shelf data applies: 

For folios-'thirteen 12-in. shelves per sec¬ 
tion 



For octavos and quartos —usually 7 shelves 
per section, divided as follows: 

85 percent 8-in. shelves 
10 percent 10-in. shelves 
5 percent 12-in. shelves 

Area and Volume RaquirenMnU The cubook can be 
reduced to approximate terms of area and vol¬ 
ume requirements for bookstacks. as follows: 
11.08 cubooks require 1 sq ft of stack floor 

area 

1.48 cubooks require 1 cu ft of space in a 
stack 

These values can be used as follows: 
Required stack floor area = No. cubooks X 
0.090 

Required space (cu ft) = No. cubooks X 
0.676 


BOOKSTACK DATA 
Unit Stack Weights 

Books 

25 to 30 lb per cu ft of ranges. 

Stock Construction 

Quoted as 5. 8, and 8 to 10 lb per ou ft, de¬ 
pending upon the manufacturer. 

Dock Froming 

2 to 4 lb per sq ft of gross deck area. 

Dock Flooring 

3-in. reinforced concrete slab, 38 lb per sq ft; 
3'4'in. reinforced concrete slab, 38 lb per sq ft; 
gross area, with '4-in. tile or linoleum cover¬ 
ing, 45 lb; flanged steel plate floor, 12 lb per sq 
ft of gross area; 1 %-in. marble or slate, 18 lb 
per sq ft, aisle area. 

Li VO Loods 

Building codes vary, but in general, for column 
loads, assume 40 lb per sq ft of aisle area for 
live load and reduce this figure 5 percent for 
each deck below the top deck. 


Bookstack Capacities 

Among formulas suggested for use in com¬ 
puting the size of stacks necessary to house a 
given number of books is the "cubook*' method, 
devised by R. W. Henderson of the New York 
Public Library.* The cubook is a rr>easuramenl 
of stack capacity, defined as the "volume of 
apace required to shelve the average book in 
the typical library.** According to this formula, 
a single-faced section of stack 3 ft long and 7 ft 
6 in. high has the following capacities: 

100 cubooks (85 percent octavos, 13 percent 
quartos, and 2 percent folios)* 


* Ltbrory Journol. Nov 15. 1934 and Jon 15. 
1936 

"According to American Library Association, 
an octavo is about 8 to 10 in high; a quarto. 10 
to 12 in . and a folio, over 12 in 


Stack Loads: General Variation of Stack Loads for from One to Twelve Tiers 


8-in shelving 

Tiers 1 2 

3 4 

5 6 

7 

8 9 

10 11 

12 

A. 495 2.320 

4,120 5.890 

7.630 9,340 

11,029 

12,670 14,290 

15,880 17.440 

18.970 

B. 990 3,000 

4.990 8.960 

8,910 10.840 

12.750 

14,640 16.510 

18.360 20,190 

22,000 

C. 495 1.500 

2.600 3.590 

4,570 5.540 

6.500 

7,450 8,390 

9,320 10,240 

11,150 

lO-tn shelving 

A 620 2,570 

4,490 6.380 

8.240 10,070 

11.870 

13.640 15,380 

17,000 18.770 

20.420 

B.1.240 4,000 

6,240 6.460 

10,660 12,849 

15,000 

17,140 19,280 

21,360 23.440 

25,500 

C 620 1.750 

2.870 3.980 

5.080 6,170 

7.250 

8.320 9.460 

10,530 11.570 

12,600 

Including stacks, books, live load, end 34-jn. 

concrete deck floor (A = tvptcal aisle and support. 6 = typical intermediate 

support; C = typicel vrell end support) 






Shelving Data for Special Collections* 








Vols per 


Maximum 





foot of 


vols per 




Vols per 

single- 


single- 

Shelf 

Shelves 


fool of 

faced 

Vols pel 

f faced 

depth. 

per 

Type of book 

shelf 

range 

shelf 

section 

in. 

section 

Circulating InonfictionI 

8 

56 

24 

168 

8 

7 

Fiction. 

6 

56 

24 

168 

8 

7 

Economics. 

8 

56 

24 

168 

8 

7 

General literature 

7 

49 

21 

147 

6 

7 

Reference . 

7 

49 

21 

147 

8 & 10 

8-7 

Hislorv. 

7 

49 

21 

147 

6 

7 

Technical and scientific.. 

8 

42 

18 

126 

10 & 12 

7 

Medical 

5 

35 

15 

105 

8& 10 

6-7 

Law . 

4 

28 

12 

64 

8 

7 

Public documents. 

5 

35 

IS 

105 

8 

7 

Bound periodicals .... 

5 

35 

15 

105 

10 & 12 

5-7 

U.S. patent specifications 

2 

14 

6 

42 

8 

7 

Art. 

7 

42 

21 

126 

10 & 12 

5-6 

Braille 

4 

24 

12 

72 

15 

5-6 


• To be consiitent with cubook method, figures shown should be reduced by 10 percent to ovoid overcrowding 
shelves. 


t 
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By JO MIELZINER 


The twentieth century brought an entirely new 
attitude toward shaping our theaters. Whereas 
In the past, a consistent, developing produc¬ 
tion technique gave rise to a single, if gradually 
developing theater shape for each period, in the 
last 60 years several theater shapes have been 
available for our use. Due partly, no doubt, to 
nineteenth-century historicism and scholar¬ 
ship. a revival of earlier stage forms sprang up 
to accompany the mainstream tradition of the 
proscenium stage. There began to be a multiple 
choice of theater shapes for plays in the twen¬ 
tieth century — a situation that was unknown in 
previous times. This movement clearly under¬ 
scored the tremendous activity in theater arts 
— the thinking and lack of it—being done by 
all people involved. 

Proscenium Theaters 

From the turn of the twentieth century to the 
present day, the proscenium theater —a direct- 
line survival of the horseshoe opera house that 
originated in the Renaissance— has continued 
as the most generally accepted and widely 
built theater shape in this country. By defini¬ 
tion, a proscenium theater is a shape in which 
the audience faces the performing area on one 
side only and sees the performing area through 
an architectural opening that often has an 
elaborated architectural frame —although that 
is not an essential element. The performing 
area is not always limited by that opening; it 
can project out a nominal distance into the 
auditorium in the form of what is called a fore¬ 
stage or apron. In essence, this is not an inti¬ 
mate theater shape, since the audience and the 
actors are each in separate, but connected, in¬ 
terior rooms (see Fig. 1). 

At the turn of the century, many American 
proscenium theaters were outmoded and run 
down, despite the fact that the theater itself 
was prosperous. Unlike European theaters of 
the time, in the United States experiments were 
hampered by the lack of space, prohibitive 

Tho Shape of Our Theatre. Clarkson N Pot¬ 
ter. Publisher. New York 


Fig. 2 The tvpical earty-twantieth-cemury American theater had meager and often inadequate stage and supportmg 
facilities. 




Fig. 1 Tho proscenium shape. 


labor costs, and the overriding profit motive of 
the commerical American theater. Very few of 
these theaters were built with adequate ma¬ 
chinery— stage elevators or turntables. Tenants 
were expected to bring everything with them, 
including turntables and all lighting equipment. 
Consequently, early-lwentieth-century produc¬ 
ing groups dedicated to the new stagecraft 
and contemporary American playwrights found 
their theaters woefully inadequate in shape and 
meager in equipment. 

The absentee landlord's profits were not put 
back into the buildings or into new equipment, 
particularly stage lighting equipment. Actually, 
landlords were not absent physically. What was 
missing was any real love of the arts of the 
theater; instead they substituted a love of prof¬ 
its. If they were away from their theaters for 
any length of time, their general managers were 
on hand to keep a watchful eye on financial op¬ 
erations. 

One New York City landlord-builder ordered 
a theater constructed with as little space as 


possible for the stage, the lobby, and between- 
legroom rows. In one instance the box office 
was omitted entirely. In spite of the owner's 
concern over his new theater's capacity to oper¬ 
ate on a profitable level, the absence of any 
professional theater people on the owner's or 
the architect’s staff was responsible for the 
amazing omission. Only in a last-minute inspec¬ 
tion by the owner did this situation reveal itself, 
and a hastily designed and very cramped box 
office was quickly put in. 

One theater builder in Philadelphia forgot to 
include dressing rooms and later had them 
constructed in a separate building across an 
alley, back of the theater. This little conve¬ 
nience meant that the artist, to get from his 
dressing room to the stage, had to go down to 
the basement, literally duck under sewage and 
steam pipes, and then go up into the other 
building. Ail this showed little understanding 
for the art of the theater —and no respect for its 
artists (see Fig. 2). 

Because of this general situation, it was the 


352 



















































Cultural 

THEATERS 


producer, not the theater owner, who woe 
forced to keep up with the times and pay for 
proper facilities and equipment to install porta¬ 
ble dressing rooms backstage. I note these 
almost unbelievable instances not In the spirit 
of gossip, but to stress the need for the con¬ 
stant presence of a professional theater expert 
— not on the outskirts of a projectcKl theater 
design, but in a position of responsibility. 

However, some producer-managers who 
were clients for their own theater buildings had 
a real love of theater itself, and an under¬ 
standing of the latest European stagecraft de¬ 
velopments. Among them were the Frohmana, 
David Belasco, and Florenz Ziegfeld; the latter 
retained architect-scene designer Joseph Ur¬ 
ban to design his own theater. Winthrop Ames, 
a wealthy amateur of the arts, and a thoroughly 
professional producer, put up the Century 
Theater on New York's Central Park West- This 
2.000-8eal theater was notably ahead of its 
time, but was soon demolished because no 
contemporary repertory company could fill it. 

If the absentee theater owners had been 
more knowing, if they had even more material¬ 
istic imagination, they would have made the 
kind of Improvement that Billy Rose later made 
to his Ziegfeld Theatre (since demolished). 
There he equipped the backstage as well as the 
auditorium with the latest, most efficient 
lighting equipment and lighting control sys¬ 
tems. Even If motivated solely by financial 
self-interest, this produced lucrative rentals 
from his tenants, and also provided presenta¬ 
tional potential for the users. 

Because the picture frame theaters were 
badly designed and therefore nearly unusable, 
they have recently been much downgraded. 
They were not bad simply because they were 
old or because they had proscenium forms, 
but because of their initial poor design. What 
most of us have forgotten is that the prosceni¬ 
um stage has been for centuries and will remain 
one of our most useful theater shapes. 


A Revival of Ancient Shapes 

As early as 1914, a group at Teachers Col¬ 
lege in New York used the simplest bleachers 
and seats on four sides of a medium-sized room 
to create an arena stage. An ancient theater 
shape, the arena stage was used in the great 
coliseums and arenas of Greece and Rome — 
but never specifically for drama. This new 
usage was the beginning of a revival. 

The arena is a theater-in-the-round. The 
stoge is surrounded on all sides by the audi¬ 
ence. This arrangement puts the greatest num¬ 
ber of the audience in intimate proximity with 
the performer. Both the audience and actor are 
in the same room. Others ware gradually won 



Fig. 3 The arena shape. 



Fig. 4 The open-thrust shape. 


to this cost-saving stage form which automati¬ 
cally minimizes the expensive, elaborate sce¬ 
nery usually associated with the proscenium 
tradition. (See Fig. 3.) 

The period following World War I was ex¬ 
citing both in Europe and America Inspired by 
a fresh approach to writing and the new Euro¬ 
pean expressionistic stage designers ar»d pro¬ 
ducers—Adolphe Appia in Switzerland, Max 


Reinhardt and Leopold Jeasner In Germany — 
our best young playwrights, Eugene O’Neill. 
Elmer Rice, and John Howard Lawson, helped 
launch and stimulate a new attitude toward 
stagecraft in the United States. 

Expressionistic scene development In Ger¬ 
many and Russia was also reflected In America. 
Lee Simonson, Norman Bel Geddes. and Robert 
Edmond Jones produced designs of dramatic 
imagination for scenery and stage. However, 
since they were not in the mainstream of com¬ 
mercial thinking, few of these new stages 
were actually built. 

Conventional Broadway was not the only 
vital place; community and college playhouses 
sprang up all over the country. But the time and 
cost of producing scenery led directors to by¬ 
pass that traditional problem and to investigate 
other techniques of stagecraft. 

Early in this century, the ancient open-thrust 
stage, which had been used before the develop¬ 
ment of the proscenium theatre, was revived 
by several directors and producers. High costs 
of proscenium productions, which required 
elaborate and sometimes complicated scenery 
as well as high operating costs, led to this re¬ 
vival. Coupled with this was a desire to bring 
greater intimacy to the theater again. (See Fig. 
4.) 

The open-thrust stage hod experienced on 
earlier revival In Europe. Dovioud and Bourdais 
unexecuted 1875 opera house design proposed 
a stage of extreme thrust, extending 50 ft into 
the auditorium with seating on three sides. And 
in the twenties, the Parisian actor-director 
Jacques Copeau conceived a truly open theater 
chamber of Intimate proportions in his Theatre 
Vieux Colombier. His open stage had multiple 
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Iev«l8, a number of entrances and exits, and a 
flexible architectural set, ^hich was perma* 
nent and therefore coat-cutting. Neither of 
these European theater designs directly in¬ 
fluenced Arrkerican stage designs, however, 
until the educational theater did so much to 
spur the revival of the open-thrust stage. (See 
Fig. 5.) 

American educators felt that the proper 
method of teaching Shakespeare was to permit 
students to act and to observe performances of 
his plays on the type of stage for which they 
were written. Educators often attempted 
makeshift open-thrust stages in whatever 
theaters were available to them. Scenery of the 
proscenium tradition was virtually eliminated 
in open-thrust stagecraft. And ultimately per¬ 
manent open-thrust stage theaters were con¬ 
structed by the producers of Shakespeare fes¬ 
tivals for such regional and community groups 
as those at San Diego. California; Portland, 
Oregon; arnl later the Folger Shakespeare Li¬ 
brary in Washington, D.C. 

A thrust stage must not be confused with 
extended foreatages in proscenium theatres, 
which utilixe techniques of acting, direction, 
and designing that do not differ from standard 
proscenium stagecraft. A true thrust stage is a 
platform extending into an open auditorium in 
which the audience truly surrounds the stage 
on three sides. There may be exits in the back 
of the stage, as well as under the audience 
through vomitory tunnels. A thrust stage is an 
area deep and wide enough on which to play a 
full scene. When an apron or forestage is only 
an adjunct to a proscenium stage, it should not 
be considered a thrust stage (see Fig. 6). 



Fig. 6 The apron shape. 

Thus, by the end of the twenties, theater pro¬ 
fessionals had a choice of not only the tradi- 
tior«al proscenium stage but also the revived 
open-thrust and the arena stage forms. 


Hiatus in Theater Building 

The Depression of 1929 brought a virtual end 
to theater building in the United States until 
the end of World War II. No commercial the¬ 
aters were built in major American cities be¬ 
tween 1929 and 1950. The sole exception was 
Rockefeller Center's Cents. '*‘heatre, built in 
1936 and demolished in 1950. In the thirties, 
only a few colleges and universities hod the 
funds to build modern theaters with stages 
designed for modern stagecraft and modern 
repertory requirements. 

After World War II, America was ripe for a 
‘‘cultural explosion." Mid-twentieth-century 
Americans were more affluent, better traveled. 


and more cultivated There was a new boom in 
theater construction. The quarter-century 
hiatus in building, however, had left its mark. A 
whole generation of architects and designers 
had been passed by, and the new generation 
was unschooled in the development of stage 
design. This ignorance led to rampant confu¬ 
sion in theater design. 

Multiple Choice at Midcenturr 

When theatre building activity was resumed, 
the proscenium was the only widely known 
theater shape; therefore it continued to be 
popular. To make the proscenium more effec¬ 
tive for mid-twentieth-century use, new devel¬ 
opments were introduced by architects and 
designers. Electrically operated flying scenery, 
electronic control systems like those that pre¬ 
set positions for stage elevators, and prede¬ 
termined lighting plans made the designing of 
theaters as complicated as it made the physical 
operation simpler. More and more sophistica¬ 
ted attention to good sight lines and seating 
furthered the continuation of the proscenium 
tradition. 

Clients, on the other hand, sometimes con¬ 
tinued a status-seeking reverence for seven¬ 
teenth- and eighteenth-century European 
models that could not, in all ways, take advan¬ 
tage of these new techniques. A significant 
example of this reactionary view was the atti¬ 
tude of the Metropolitan Opera Board of Direc¬ 
tors toward commissioning a new opera house 
in Lincoln Center. I am not criticising the archi¬ 
tects’ designs or even their execution. The 
design was chosen with the conviction that the 
"Golden Horseshoe" of their old (1882) house 
was sacrosanct. A sentimental attachment to 
the past, as well as a lack of sympathy with 
contemporary design, may well have influenced 
the Board's decision. But I would suspect that 
the fear of alienating the few. but financially 
critical constituents was the dominant factor in 
their decision. 

I am well aware that backstage the mechani¬ 
cal facilities of the new Metropolitan Opera 
House are up to date arnf undoubtedly do much 
to keep down the backbreaking operational 
overhead 

That they did not attempt to peer into the 
not-too-distant twenty-first century is under¬ 
standable. The life-span of contemporary 
structures — particularly those associated with 
the performing arts, is shortening so quickly 
that new theater shapes may serve satisfactori¬ 
ly for only a generation or two But in delib¬ 


erately choosing a multitiered eighteenth- 
century horseshoe seating plan, the directors 
were guilty of a graver error than just inflicting 
substandard sight lines. That error was the 
failure to recognize that our twentieth-century 
visual art forms are not just passing fads, but 
are deeply dyed in our daily lives, in our means 
of communication and our social behavior. It 
seems strange that the impresarios of an art 
form as abstract as music should allow them¬ 
selves to close their eyes to even the moat 
universally acceptable visual arts of our mid¬ 
century. 

Today, only after careful consideration, 
proper planning and design will the proscenium 
theater regain its usefulness. A modern prosce¬ 
nium theater need not be rigid in its dimer>- 
sions—either in width or height. Side panels 
adjacent to the proscenium can have facilities 
for openings and side stages. Offstage rooms — 
right and left, up and down, traps aiH) fly loft — 
all have to be provided. All these elements lend 
great flexibility to the Proscenium stage, but 
also make it more complex and more expensive 
to build. Basically, the proscenium is one of the 
most flexible theater shapes because any 
and all styles of production can be affectively 
realized. For the director, the problems of sight 
lines and other questions inherent in prosceni¬ 
um productions are fluid. In stagecraft, partic¬ 
ularly lighting and settings, everything from the 
most stylistic ar>d simple designs to the most 
elaborate and imaginative settings can take 
full advantage of this shape. Even a play such 
as Hmir, which was first performed on an open 
stage, was successfully produced on Broadway 
in a proscenium theater. (See Fig. 7.) 

The limitation of this theater shape is that it 
tends to be less intimate than either the The- 
ater-in-the-round or the open-thrust stage. Yet 
it also must be remembered that many play¬ 
wrights want the kind of separation between 
actor and audience that the proscenium shape 
gives. On the whole, if I were limited to a single 
stage form, I would choose a flexible prosceni¬ 
um with an ample forestage 

During the 1950s. labor and material costs 
again led clients as well as producers and de¬ 
signers to seek new methods of stagecraft. So 
it was that arena stages or theaters-in-the- 
round gained wider acceptance as a suitable 
setting for spoken drama. They were less ex¬ 
pensive to build and required virtually no con¬ 
ventional scenery. A strong influence during 
the theater explosion, the arena stage in 
Washington. D.C.. clearly demonstrates how 
sophisticated theater-in-the-round can be De- 




Fig. 7 In today i proscenium theatet. (he uridth of the proscenium opening can often be varied by adjustable panels. 
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Fig. 8 The erena stage in Washington, O.C., designed by architect Harry Weese in 1961, is an eiamplarv modem 
arena-shaped theater. 


aigned for Zelda Fichandlar in 1961 by Chicago 
architects Harry Waaaa & Associates, it is a far 
cry from the frequently seen, makeshift the- 
aters'in-the-round. Well planned and success¬ 
ful. it is actually a theater-in-the-rectangle. but 
the principle of an audience surrounding the 
stage is identical. Here both the architect and 
the owner worked carefully to meet the needs 
of the company and to solve the technical prob¬ 
lems and limitations of such a theater shape 
(see Fig. 8). 

One built-in limitation of arena stages is ap¬ 
plicable to all stages surrounded, or partly sur¬ 
rounded, by the audience: the director must 
constantly change his asis to prevent orM» group 
of viewers from being presented with poorer 
images than other sections of the audience. 
Actors, as well as the director, must use en¬ 
tirely different attacks on performance and 
movement. Lighting is also more difficult in 
arena staging because of the mandatory econo¬ 
my; however, whan handled by an artist, this 
flasibla medium can stress the nonillusionistic 
approach to a design. 

In addition, the ability to vary settings is a 
limitation, both because architectural forms 
are impractical, and because elevations on the 
stage have to be limited in scale. In choosing a 
repertory for an arena stage company, certain 
plays —such as the classical plays of Sopho¬ 
cles, Euripides. Shakespeare. Moliere, arul 
Sheridan — succeed while, on the other hand, 
some plays written for the proscenium stage 
must be omitted. 

One of the primary advantages of an arena 
theater is intimacy. Even with 1,000 seats, the 
most distant member of the audience need not 


be much more than 32 ft from the nearest part 
of the stage. Although in more sophisticated 
theater s-in-the-round, it is possible to use 
traps and to fly elements overhead from a 
modified grid above the center of the stage, 
scenic investiture is ordinarily reduced to only 
the most expressive and economical forms of 
lighting and projection, costumes, props, and 
simple portable scenic elements that do not 
mask the actor from any part of the surround¬ 
ing audience. On the whole, I think the 
advantages far outweigh the disadventages of 
arena theaters. The fact that presentation style 
stresses imagination and simplicity is surely a 
strong argument. 

Throughout the fifties and sixties a major in¬ 
novative force in theater architecture has been 
Irish theater director Sir Tyrone Guthrie. In 
the fifties, after much acclaimed experimenta¬ 
tion in England and Scotland, Guthrie was in¬ 
vited by the bright, ambitious young communi¬ 
ty leaders of Stratford. Ontario, to establish a 
theater. Intended primarily for the classics, the 
theater was first set up inside a tent, and later 
rebuilt under a permanent architectural struc¬ 
ture (see Fig. 9). 

Tyrone Guthries concept for Stratford, 
which was worked out with theater designer 
Tanya Moisewitsch, was appropriately a clas¬ 
sical one. The auditorium is based on a steeply 
banked, semicircular, Greco-Roman, three- 
sided seating arrangement; it surrounds an 
open-thrust stage that has many basic elements 
of the Elizabethan stage Besides entrances 
from the rear wall, Guthrie also used vomito¬ 
ries, which are entrances end exits to the stage 
from below the audience seating areas. 


Little if any background scenery is used. 
Stress is on costumes, props, and lighting, 
which the director/designer team use in the 
most imaginative and simplest way to create 
scenic atmosphere Light is used almost en¬ 
tirely as illumination, with very little sophistica¬ 
tion in movement, color, or image projection. 
On the other hand, their sophisticated use of 
costumes and properties has been extremely 
important in creating a sense of mood and 
character. The impact of the theater was inter¬ 
national. It was intimate and vital, and ex- 
tremaly suitable for the classics. 

A few years later, after the Ontario theater 
had been built. Guthrie himself initiated, with 
Oliver Rea, a similar ventura in Minneapolis. 
Minnesota. Thera, he planned with architect 
Ralph Rapson a variation on the Stratford. 
Ontario, theater. Corrections were made, for 
example, in the sight lines at extreme left and 
right. He included facilities for hanging scenery 
behind the thrust. It is a token proscenium 
behind the thrust stage. This combination of 
the two theater forms was a major innovation. 
And thoughtful architects and designers 
throughout the country and abroad studied it 
with great interest. 

An open-thrust stage can be extremely sim¬ 
ple, like Tyrone Guthrie's Stratford, Ontario, 
theatar. It can then be elaborated by planning 
an adaptable grid for lights, props, and scenic 
elements to be hung directly over the thrust. 
Yet all this fits into the basically simple 
staging that is germane to the shape. 

The advantages of thrust are clear and 
strong, but so are its disadvantages. Of the 
advantages, the greatest is perhaps the 
heightened sense of involvement gained by 
both the audience and the actor. Intimacy natu¬ 
rally is enhanced; the movement and pace of 
the play are swift; and the technique is fluid and 
cinematographic. The open-thrust stage does, 
however, diminish the significance of the “il- 
lusionistic " style of stage design. (Depending 
on one's point of view, admittedly, this may be 
counted either as one of its advantages or as 
one of its limitations. For me. illusion is one of 
the lesser achievements of the contemporary 
theater.) The open stage requires a totally dif¬ 
ferent approach. The cast cannot be directed to 
act only toward the front, because the audience 
is on the sides as well. And. in a sense, they 
must act dimensionally within a scenic scheme, 
rather than in front of it. Costumes also become 
more important as do the few but choice prop¬ 
erties with which the actors work. And finally, 
because background pictures are not being 
created, lighting must become a living element 
through which players move. 

Generally, the open-thrust stage is more 
flexible than the arena. With the open-thrust 
stage, the director does not have to worry so 
much about the actor's back being to the 
audience. But because the open-thrust is more 
complicated to design, it may turn out to be 
more expensive to build than the arena or pro¬ 
scenium theatre. 

Perhaps the most outstanding disadvantage 
is that the more realistic a play is, the less ef¬ 
fective it may be for the open-thrust stage. 
Shakespearean plays and other earlier classics 
are easily adaptable since in their writing arKi 
production they were presented on open Eliza¬ 
bethan stages with a minimum of scenic ef¬ 
fects. Much of nineteenth-century drama is 
considered ill-suited for the open-thrust stage; 
but this also presents an opportunity for an 
imaginative director to approach these plays 
with a radically fresh style. 

Of the multiple choices in theater shapes at 
midcentury, than, three were prominent pro¬ 
scenium. arena, and open-thrust; but more in¬ 
volved, complex choices of theater shapes were 
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y«t to confuse the decision-making end design 
processes of architects and clients. 

MULTICHOICE IN A SINGLE THEATER 

Besides the choice among three traditional, 
historical theater shapes, which are available 
to theater planners and designers today, a 
new combination of multiples has appeared. 
Now. we can attempt to have several, or all 
three of these stage forms in a aingle building 
— even in the same auditorium. This unique 
possibility has led to the estreme complica¬ 
tion of present-day theater design and to the 
utter confusion of present-day theater de¬ 
signers. 

The educator's desire to perform Shake¬ 
spearean plays in the original setting has been 
extended to a desire also to perform eigh¬ 
teenth- and nineteenth-century plays in the 
theaters for which they were originally pro¬ 
duced. Not content with an open-thrust stage 
theater for plays written for that basic shape, 
from the days of classical Greece to the Middle 
Ages, producers also want a proscenium the¬ 
ater, in which to present Renaissance and 
later plays. This desire has now spread from 
the educators to the producers of community 
and regional theater as well. 

Where sufficient funds are available, the 
building of two theaters—one proscenium and 
one open —splendidly accommodates this de¬ 
sire. (It must be remembered that in no age 
but our own were plays written expressly for 
arena theaters.) However, sufficient funds do 
not alweys seem available for such a splendid 
solution. As a compromise, and it must im¬ 
mediately be recognized as that, architects, 


Fig. 10 The tofol theater tcheme, designed by Wolter Gropius in 1929, is o chimera holding forth the 
illusive promise of o multiform stage. It could be chonged from (o) the proscenium shops to (b) the 
open-thrust shops, ond (c) the oreno shape. 
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Stage engineers, and designers have attempted 
to build, within a single theater, multiform 
stages, which can be changed from one shape 
to another (Fig. 10). 

The Multiform Stage 

Inspired by the total theater scheme of the late 
architect Walter Gropius, which was designed 
in 1929, but never executed, engineers have 
attempted tour'de^force theaters that could be 
altered from proscenium stage arrangements to 
open-thrust stage arrangements and even to 
the arena shape. Engineering and mechanical 
ingenuity, coupled with accurate electric con¬ 
trols, have made these chimeras appear at¬ 
tainable. It is my feeling, however, that this 
concept has never been successfully realized. 

Multiform stages were developed for clients 
who felt they could afford to build only one 
theater, but were unable to commit themselves 
to a single stage form. The mechanical multi¬ 
form stage was also intended to make flexible 
space operational for theaters of large size, and 
to save manpower and time in rearranging 
stage form and audience seating plana. 

In Fig. 1 1 I have illustrated one theater in¬ 
terior that can be used for two types of stage 
productions by rearranging some of the seating 
and changing the proscenium proportions. The 
first is a true proscenium technique. Then, by 
using an elevator to bring up a thrust stage and 
readjust the seating elements, this same the¬ 
ater can be used for a second technique ^ the 
open-thrust stage. 

At the Loeb Drama Center at Harvard Uni¬ 
versity, mechanical means have been provided 
to create three entirely different relations be¬ 
tween acting area and audience seating. De¬ 


signed by architect Hugh Stubbins and theater 
engineer George izenour, the Loeb Theatre in¬ 
terior Itself does not essentially change —only 
the mobile units within its walls and under its 
ceilings. The avowed purpose of this highly 
selective and mechanical complex was to satis¬ 
fy the needs of student directors, actors, and 
authors to create any and all stage shapes at 
will (see Fig. 12) 

For all multiform stages, there is a price paid 
— not only in dollars, but also in sacrifice of 
function. No multiform stage can be either a 
perfect thrust or a perfect proscenium stage. 
Yes, they work- But the additional expense, 
both in design and construction and ultimately 
in operational costs, is not worth the loss of 
unified purpose that characterizes a theater 
with a single stage shape. Such experiments 
fail basically for the very reason that in none of 
their two or three or five alternate adjustments 
has one a feeling of a well-designed, simple, 
clean, direct, single-form theater. In order to 
make a collective multiform that works at all, 
each single arrangement must be a compro¬ 
mise. 

It has been my experience that impressive 
and technically practical as some of the ex¬ 
periments may be. in none of their various 
chameleon-like changes are they as effective in 
either arrangements or elements as the stages 
designed for a specific purpose. 

Even a theater that can be changed to create 
only two of the basic stage shapes is a com¬ 
promise. But such dual-form or “hybrid" the¬ 
aters appeal to clients who desire some of the 
advantages of the thrust stage and. with a mini¬ 
mum of changeover, the use of the same audi¬ 
torium as a proscenium stage And it must be 
admitted that a stage that can be changed from 


arena shape to open-thrust shape may not be so 
serious a compromise. The real difficulty is in 
designing a theater that will accommodate both 
the axial vision demanded by the proscenium 
stage and the radial vision that is basic to the 
open-thrust stage 

I have been involved (although after instinc¬ 
tive personal protest) in designing a number of 
dual-form theaters. An honest architect or de¬ 
signer must hold a Monday-morning quarter¬ 
back session with himself, if not in public, 
upon the completion of an important job. I feel 
that a public session here will provide a valu¬ 
able share of my experience. 

It was tragic that one of the great architects 
with a true and sensitive understanding of the¬ 
ater, the lata Eero Saarinen, should have lived 
to complete only the Beaumont Theater of 
Lincoln Center. It was a privilege to be code- 
signer with him on the stage and auditorium. 
When Eero and I were given the responsibility 
for designing the two theaters for the Lincoln 
Center Repertory Company, we met privately 
for long, honest studies. I found, to my plea¬ 
sure, that our basic concepts were in agree¬ 
ment. First, neither of us believed in anything 
but single-form stages; we both were com¬ 
pletely opposed to a multiform stage. If our 
original proposition had been accepted, we 
would have had the upstairs theater slightly 
smaller and the downstairs theaters slightly 
larger. One of them would have been pure 
thrust stage and the other pure proscenium. 
The question of which form would be which 
size would have been loft to the building com¬ 
mittee. That is. If the committee voted that the 
larger theater should have a proscenium stage, 
we wanted that theater to be a pure proscenium 
theater, in the best sense, and the other to be a 
pure open-thrust stage—and vice versa. (See 
Fig. 13) 

\A/e were overruled. In fact, some members of 
the committee even talked about a basic multi¬ 
use scheme for the Beaumont. We turned that 
down completely, but we realized that we 
would have to accept the compromise of a dual¬ 
form design. Our original proposition would 
have been the wiser decision, and ultimately 
far cheaper in both initial costs and in subse¬ 
quent operating costs. 

However. Lincoln Center gave us months of 
exploratory time and supported the costs of ex¬ 
perimental designs end models which were 
shown to the building committee of the Reper¬ 
tory Company and to a group of theater critics. 
A small, but very volatile minority of them sup¬ 
ported the idea that the open-thrust stage 
should be the dominant form But at the end of 
the investigation, the consensus was that we 
should design the larger theater so that it could 
be used as a proscenium theater and as an 
open-thrust stage; and that we. as designers, 
should find some practical means of making 
the changeover relatively simple. 

We pointed out that to meet the production 
schedule of a repertory company for a two-hour 
changeover between matinee and evening, it 
would be imperative to install expensive auto¬ 
matic mechanical equipment. For example. If a 
production using open-thrust was completed at 
5 or 5:30 and the evening schedule called for 
proscenium staging, an enormous amount of 
work would be required not only in changing 
the scenery and lighting, but in changing the 
seating plan and the open-thrust stage itself. 
What we designed at the Beaumont Theater for 
this changeover can be effected in 2 hours 

It is achieved by locating the front group of 
seats on a large lift that descends to the sub¬ 
basement where a turntable rotates them, 
substituting an open-thrust stage, which is then 
raised into position. Proscenium panels at the 
Beaumont can be opened to make a maximum 



Fig. n 


358 

















Cultural 

THEATERS 



proscenium opening that is SO ft across. VA/hen 
the thrust is in use, the panels are completely 
closed: then actors can enter from right and 
left downstage of the proscenium panels and 
from two vomitory entrances under the front 
orchestra seats. 

It must be stated categorically that multiform 
stages are designed for dramatic productions 
of plays only. In the case of the Beaumont, the 
acoustical characteristics are specifically for 
the spoken word. The theater canr>ot be used 
successfully for opera or musical recitals 

Multiuse Auditoriums 

An approach to theater shapes born of the mid* 
twentieth-century electronic era. and perhaps 
twentieth-century indecision, is the multi-use 
auditorium It is an attempt to satisfy the client 
who wants an auditorium so adaptable in rela¬ 
tionships that any and all the performing arts 
can be accommodated. Not only do performing 
groups want a theater to house plays, but they 
also hope to use their new auditoriums for 
opera and musical productions, concerts, and 
recitals. But music reverberation time demands 
a greater spatial volume than that for the 
spoken word. What results is an attempt to 
build one hall that can be suited to both music 
and drama by altering the very volume of the 
auditorium. This implies large>scale physical 
changes being made to ceiling elements and 
even to the side walls of the auditorium. In 
some instances, an entire balcony can be 
shut off for the purpose of changing acoustical 
characteristics and audience capacity 

Colleges and universities have led the race in 
building such facilities. High schools have built 
structures that attempt to accommodate the 
basketball court, as well as the performance of 
Ibsen and the choral society recital. Combine* 
tions such as the gymnatorium and the cafe- 
torium have been tried as a means of saving 
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Fig. 12 TIm Locb Drama Cantai at Hanrard UnivarutY. daaignad by architact Hugh Stubbiaa and thaatar anginaai 
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Fi®. 13 Tilt BMumont Thaalai at LincoiR Canter, datignad by Earo Saarinen and Jo Mialziner in 1960, can change 
Hi shape from (a| an opan-thmst stage to (b) a proscenium stage urith a modified apron. 


space and construction funds. Such schemes 
appealed equally to builders, architects, and 
engineers, as Mrall as clients. The multi-use 
theater thus spread to fantastic degrees. And 
it has become a byword of confusion in the 
19608. Not only the idea but the definition of 
the words "multi-use " or "multipurpose** have 
become confused, even by theater experts. 

It IS understandable that members of boards 
of trustees or college regents cried out for a 
single design to meet all the needs of all the 
performing arts. Even in affluent times, it is not 
easy for a large university or regional theater 
group to raise enough money to build more 
than orte good theater And there will inevita¬ 
bly be an avid army of architects, engineers, 
and acoustical specialists willing to take on 
that challenging desire of clients to accom¬ 
modate all the performing arts in a single 
auditorium. Even when the architects or con¬ 
sultants are men of integrity and theater ex¬ 
perience, they may find difficulty in persuading 
building committees that however well an audi¬ 
torium may suit the combined needs of the 
choral society and the music school opera, 
it cannot possibly be used for intimate drama 
as well. 

This is when the dangerous plea is made to 
bring in the engineering magic that we sea in so 
many regional and college theaters today, and 
in such community auditoriums as the Jesse 
Jones Hall in Houston. 

During the 19608, engineering firms devised 
astounding mechanical systems that changed 
the very shape of an auditorium, pitched the 
floor, tipping the ceiling and cutting off the 
balconies, pivoted the walls, and rolled banks 
of seating across the floor and stage. In too 
many of these cases, these electronic tails 
wagged the theatrical dogs. 

Nut all engineering developments were 
futile, however. Certainly in terms of stage¬ 
craft, electronic controls for rigging and 
lighting systems, which were often developed 
for such auditoriums, have been astonishing in 
their programs of complicated presentational 
problems, but these are mechanical contribu¬ 
tions to the backstage area and are not to be 
confused with the mechanical manipulation of 
the architectural front-of-lhe-house arrange¬ 
ments. 

It is certainly human on the part of an owner 
or manager to feel that a single auditorium 
with adjustable elements serves in place of 
what might otherwise be a complex of two or 
three separate theaters. But every medium in 
the dramatic and musical arts cries for a spe¬ 
cific scale for the performing area and the 
audience. With the spoken word in drama, the 
sense of intimacy is essential both visually and 
aurally. Add music and singing from a musical 
comedy, and the scale of the auditorium can in¬ 
crease appreciably. 

An auditorium that is good for the actor's 
voice is technically ineffectual for the singing 
voice and for musical instruments. The reverse 
is equally true. On an everyday level, we know 
that when we want to say something intimate to 
a friend, we do not shout it across a courtyard. 
We approach closely, eye to eye. and speak 
quietly in close contact, as in intimate drama. 
If we want to sing an aria to that same friend, 
we would back away or choose a room of suf¬ 
ficient size. The same principle holds in 
choosing a theater shape 

Specifically, the distance between the last 
viewer and the performer can increase because 
when acting is augmented by broader tech¬ 
niques, the audience can be much farther away 
from the performer and still enjoy an ac¬ 
ceptable contact. From operetta to grand 
opera, an even greater change in scale is ac¬ 
ceptable. In fact, the patron who enjoys 
second-row’center seats at a drama would 
find grand opera completely unacceptable at 


this close range. To many followers of opera, 
of course, the aural appreciation is almost 
complete without the visual 

The scale that I have been referring to is not 
only the distance between the audience and the 
forestage but also the width of the playing 
stage or proscenium opening. As an example, 
a good width for a legitimate play is not much 
more than 35 ft; whereas opera stages will 
open 60 to 80 ft in width. 

It is self-evident that the solution to housing 
all these art forms in one building must be a 
magic one. if technically successful Further¬ 
more. this technical magic must be a dominant 
part of the basic design. The multi-use audi¬ 
torium is one of the moat serious mistakes in 
the history of theater design. The notion that 


any single design can be used for ail purposes 
is nonsense. 

Uncommitted Theater Spaces 

Still another theater design approach that de¬ 
veloped during this period of "theater explo¬ 
sion** is one for which there is no historical 
precedent in the tradition of our indoor the¬ 
aters. It is based on the idea that neither of the 
basic elements that make up a theater - audi¬ 
ence or stage—should be predetermined so far 
as their location or configuration within the 
theater are concerned. 

In effect, this concept says that within the 
space provided by the architect, an undeter¬ 
mined stage area and sealing area may be set 
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Fig. 13 (cont.) The Beeumonl Tbeeter et Lincoln Center, (c) The section shows a venf dnnp planned tor a 
repeftory schedule. The deep stage, combined with large stage wagons, and a “saturation lighting" system as well 
as the multiform stage mechanism make it possible to change stage shapes and scenery from production to production 
in a matter of hours with minimum labor. 


at will in a wide variety of relationships, ar* 
rangements. and relocations. This final theater 
concept goes one step further than the mech¬ 
anized theaters. It reiects any and all means 
for creating a specific playing area or an 
audience area. Its proponents say, "Give me 
a cocoon that shuts out the outer world, and in 
it we will create our concepts without the aid of 
predetermined form.** They feel that it frees 
future theater users from any "set interior ar¬ 
rangement." They also proffer what they feel is 
the advantage of a simultaneous and multiple 
approach to dramatic problems. Theirs is the 
"uncommitted theater space." 

Back in the ISQOs. the great scenic artist 
Adolphe Appia said. "Let us abandon theaters 
to their dying past, and let us erect simple 
buildings instead, merely to cover the space 
where we work—no stage, no amphitheatre, 
only a bare and empty room." This bold pronun- 
ciamento, like many manifestos, bears some 
analysis. Any serious student of the theater 
who admires Adolphe Appia s magnificently 
conceived stage settings knows, however, that 
to achieve the subtlety of hia mood lighting and 
the perfectly proportioned grandeur of his 
plastic forms, the most complei and technically 
sophisticated equipment must be available. 
Much of this equipment must be located not 
only backstage but in the auditorium itself and 
subtly related to the stage area In other words, 
Appia's "bare empty room." once equipped to 
meet the high standards of his production con¬ 
cepts, would lose all semblance of nudity and 
emptiness and might become a well-conceived 
and carefully predetermined theater. 

The limitations of mechanized multiform 
schemes are even greater in these uncom¬ 
mitted theater spaces. On the economic side, 
the budget for such an indeterminate theater 
must be greatly increased for purely mechani¬ 
cal equipment, if for no other. In order to 
justify the alleged freedom, a maximum amount 
of mechanical support must be available in 
every corner of the uncommitted area. Natu¬ 
rally egresses and exits, ventilating and 
heating equipment, supporting technical ele¬ 
ments and power outlets for lighting must be 
predetermined and fixed. And the operating 
costs for moving this equipment are major re¬ 
strictions on the alleged freedom. 

Any rational study of the intricate problems 
relating to sight lines, acoustics, or lighting 


must also lead one to the conclusion that to 
keep these relationships in an undetermined 
plan can mean only that the ultimate quality of 
any single interior relationship is bound to be 
below par 

The only logical justification for this non¬ 
mechanical, multiform approach is for a uni¬ 
versity that offers a course in theater archi¬ 
tecture As a really effective working laboratory 
for the study of acting, direction, and stage de¬ 
sign. it is one to be researched and explored 


Another current trend in stagecraft is the desire 
for even further involvement of the actor and 
audience. I refer to a greater psychological and 
physical contact between audience and actor, 
and to a greater use of sensory as well as visual 
involvement throughout the theater It has been 
suggested that the uncommitted theater space 
fosters this involvement 

Ever since the 1900s. nonobjsctive and to¬ 
tally abstract experiments in the arts have been 
expressed beyond the painter's and sculptor's 
studio. Changes in all communication arts — 
written and visual —have influenced dramatists 
in a revolutionary way. Poetry, prose, and 
journalism have all been affected by the tempo 
of the radio, recorded music, and their exten¬ 
sion into cinematography and television. Poets 
have rejected rhyme, meter, and syntax. Prose 
writers have made equally insurrectionary 
demands on their medium. In the first SO years 
of this century the theater reflected very little 
of this movement. In recent years, avant-garde 
writers and directors have plunged into radical 
experiments in what they felt was a new the¬ 
ater-oriented field that furthers audience in¬ 
volvement 

When I refer to total involvement, 1 do not 
mean what is currently referred to as a "Hap¬ 
pening ' The talk about Happenings is based on 
a valuable instinct —the genuine desire for 
greater contact, for greater participation of 
both audience and actor, but it is practiced and 
preached in an undisciplined and, I think, un- 
crealive way. It is undisciplined because it 
makes a point of the fact that there is ostensi¬ 
bly no premeditated play, no rehearsal, no re¬ 
strictive texts. 

Although the charade, the conversation, the 
story, and the extemporaneous narrative have 


value, they are not basically theater. Any the¬ 
ater form —like all serious art forms —is born 
of deliberation, self-discipline, and creativity. 
To rely on improvisation, no matter how tal¬ 
ented the actor, or how receptive the audience, 
is to misunderstand freedom. 

Freedom in art is not license The artist can 
be free only if he masters and accepts the limi¬ 
tation of his medium. I have always believed 
that authors and directors must be given the 
greatest freedom in staging. In the auditorium 
ar>d on the stage, the greatest range of lighting, 
scenic equipment, and spatial freedom must be 
available. If a new play needs one hundred dif¬ 
ferent visual indications of mood and back¬ 
ground. it must be provided 

I have worked with directors and authors 
who desperately wanted to be free of any set 
format. But gradually, to have effects, lights, 
and scenic elements meet the needs of an actor 
at a precise moment, wo started to reintroduce 
a theatrical limitation — dramatic form. 

Similarly, we must accept and work with the 
physical limitations of our stages. If I have a 
stage that is only 10 ft deep, and I want to give 
the impression of unlimited space. I accept that 
10 ft and do something with it. Suggestions and 
implications, whether they are visual, oral, or 
aural, are means of working with one's limita¬ 
tions. It might be the use of the magic of poetry 
or of music's abstract sounds. The power of the 
creative artist is infinite, but only when ho 
masters the technique in which he creates. Yet 
all these production aids, these minute details, 
must be made practical and must be carefully 
timed and rehearsed. All the environmental 
background, born in excitement and high imag¬ 
ination, must be transposed into controlled and 
disciplined technique. 

I feel I must state that I am not. on principle, 
anti-Happening. It must be said on behalf of 
Happenings that they do accentuate some of 
the better trends fostered by all contemporary 
dramatists and stage directors. They have one 
outstanding characteristic in common with 
other modern theater movements — the desire 
to accentuate actor-spectator relationships. 

The advocates of Happenings question the 
accepted concepts of actor-audience spatial 
relationships. Michael Kirby states in the 
Tulane Drama Raviaw (Vol. 10, No. 2, p. 40. 
Winter. 1965): 

Performance and audience are both neces¬ 
sary to have theatre But it might be thought 
that it is this very separation of spectator and 
work which is responsible for an "artificial¬ 
ity" of the form, and many Happenings and re¬ 
lated pieces have attempted to "break down" 
the barrier between presentation and spec¬ 
tator and to make the passive viewer a more 
active participator At any rate, works have 
recently beeri conceived which, since they 
are to be performed without an audience — a 
totally original and unprecedented develop¬ 
ment in the art— might be called "activities.' 


It would be pointless at this early stage of 
the avant-garde experiments in Happenings 
even to suggest what formalized theater shape 
they might take, or if they will have any in¬ 
fluence at all on theater shapes. Their most 
vocal leaders seem to disagree about the best 
environment in which this new and exotic hy¬ 
brid will flourish. 

At this writing, this theater of protest does 
find what seems to be adequate housing in a 
large variety of structures — both in and out of 
the theater. So varied are they, that this partic¬ 
ular form of dramatic expression does not 
easily fit into this discussion of theater shapes. 
If and when it matures into a new art form, 
then it may develop a stage and auditorium 
especially designed for its own needs. I doubt 
that it will be a totally uncommitted theater 
space 


Uncommitted Spaces for Involvement? 
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SIGHT UNES 

If the patron la to see aatialactorily, plan and 
section must conform to a number of limita* 
tions which are set forth in the following list. 
To design on auditorium is to determine a 
seating area within these limitations and to 
establish position (not shape) of walla and 
shape of floors therefrom. 

1. The horisontal angle of polychromatic 
vision (no eye movement) is approximately 40 

2. The horisontal angle to the center line at 
which objects onstage, upstage of the curtain 
line, cease to bear the intended relationship to 
other objects onstage and to the background is 
approximately 60'^. 

3. The horizontal angle to a flat projection 
sheet at which distortion on the screen be¬ 
comes substantially intolerable is 60'' mea¬ 
sured to the far side of the projected image. 
Curvature introduced into the screen may ren¬ 
der the distortion less from the extreme seats 
on the opposite side of the center line of the 
house but will increase distortion from the 
seats on the same side of the canter line (see 
Fig. 14). 

4. Judged by the audience's ability to recog¬ 
nize shapes. arKf confirmed by free audience 
choice of seats, the following is the order of 
desirability of locations: 

a. front center (except when the screen is 
close to the front row) 

b. middle center 

e. middle side 

d. front side 

a rear center 

f. rear side 

5. Audiences will not choose locations be¬ 
yond a line approximately 100^ to the curtain 
at the side of the proscenium. 

6. The vertical angle beyond which ability to 
recognize standard shapes falls off very rap¬ 
idly is approximately 30 (see Figs. 15 and 16). 

7. The recommended maximum angle of mo¬ 
tion picture projection to the horizontal is 12'’. 


PLAN 

If the foregoing limitations are applied in the 
horizontal plane for any given proscenium 
opening, they will limit an area of maximum 
value as seating space which is approximately 
elliptical. It is interesting to note that this 
shape for an auditorium plan was pioneered by 
the late Joseph Urban who had little of the pres¬ 
ent data to work with and may safely be as¬ 
sumed to have chosen the shape largely on 
esthetic grounds. A fan shape provides addi¬ 
tional seating apace at minimum sacrifice of 
sight lines, but nobody wants the seats in the 
extreme rear corners. 

Seating 

Occupants of all seats are visually related to 
the performance when the seats are oriented 
toward the stage. This necessitates curving the 
rows of seats. The center of curvature is lo- 

Theatres and Auditoriums, 2d ed copy¬ 
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cated on the center line of the auditorium 
approximately the depth of the house behind 
the proscenium. Budgetary limitations may 
dictate that seats be in straight rows to simplify 
construction; these rows can at least be related 
to the center of attention on stage by being 
placed on chords of the optimum row curva¬ 
ture. 

Stagger 

To provide best visibility from any seat, no 
patron should Sit exactly in front of any other 





patron unless more than one row distant. This 
requirement makes it necessary to stagger 
seats. Staggering is accomplished by the non- 
uniform placement of seats of varying widths in 
succeeding rows. Unless the walls of Iha 
theatre are parallel (which is acoustically 
hazardous), it is extremely unlikely that more 
than a very few rows can be made up of seats 
of uniform width. The lock of uniformity there¬ 
by introduced provides the means by which 
staggering can be accomplished. Seats are 
made with uniform standards and interchange¬ 
able backs and seats so that a wide variation 
of seat width is possible: * variation from 
seat to seat of an inch or two. cumulative 
enough to accomplish satisfactory stagger and 
make rows even, is not noticed by the patron. 

Various seating companies have their own 
schemes and formulas for seat stagger, some 
of them patented. The client may ask a seating 
company for a seating plan and should examine 
it critically for (1) insuHicient stagger in occa¬ 
sional areas of the house and (2) the introduc¬ 
tion of seats narrower than the acceptable 
minimum 




Aisles 

Aisles are of questionable desirability except 
in the largest houses. They must, however, be 
employed in many localities because of build¬ 
ing laws which make no provision for continu¬ 
ous-row or so-called continental seating in 
which all rows are widely spaced and serve as 
transverse aisles. Many a bad sight line has re¬ 
sulted from putting the maximum legal number 
of seats, usually 14, into each row in every 
section. Obviously, for purposes of seeing, 
radial aisles are best, with curved aisles only 
slightly less efficient. Aisles perpendicular 
to the curtain line often have the accidental 
result of making side section seats undesirable 
because people using the aisles interrupt the 
view toward the stage. The box office would 



Fig. 14 (a) Tha liofizoiital angle to tlia cantai Nne at which obiacts onstaga, upstage ol iha curtain line, caasa to 
boar the intandad ralationsbip to other objects onstage and to the bachgroand is approximataly 60 . Tho horuontal 
angle to the projection screen at which distortion on the screen bacornas substantially intolarabla is 60*’. (bl BsMd 
on the abilitv to recogaiza shapes and confimiad fay sequential seat selection ol unresarvad seau. (be order of de 
sirabdity of bcattons is: A, front ceetat. aacept whan the pictura screen is dose to the front row; B. midiMa center; 
C, middla side: 0. front side; E, rear center; F. rear side. |c) Audiences wdl not choose locations beyond a line approxi 
m'ataly 100° to the certain at tho proscenim. The shaded areas contain undesirable seats. 
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Fiq. 15 The vertical angle above which abilitY to 
recogniie tamiliaf shapes falls otf venr rapidlY is 30*^. 


like a theatre with all seats in the center sec* 
tion. A center aisle wastes the most desirable 
seating area in the theater and inevitably 
causes the objectionable condition of seats 
near the aisle being directly in front of each 
other. (See Fig. 17.) 

Depth of House 

There are many formulas used to determine the 
depth of the house, or more accurately, to 
determine the relationship between depth of 
house, width off house, and width of screen or 
proscenium. They vary considerably and are 
ail empirically derived on the basis of eaisting 
theaters, with too little reference to whether 
such theaters are good or not. Typical are the 
following; Optimum depth equals 4 times 
screen width. Maaimum depth equals 6 times 
screen width. Depth equals 1.25 to 2.35 times 



Ibl 


Fig. 16 (a) A scana of diract conflict losas Ht visual 
tignificanca to spectators oatsida tba aaglas 0i-0*0,. 
ate. One patfonaat covers tba otbar for spectators iasida 
the atiglat 0 0 0^ (b) Scenes of diract conflict staged 
atnrwfiara between B and C on an extended stage retain 
visual significance for all spectators between lines BB 
and CC,. 


house width when house width is 2.5 to 3.5 
times screen width. Practically, there are only 
two significant considerations in planning the 
depth of the house: 

1. Visual acuity. Normal human vision can 
perceive a minimum dimension or separation 
equal to 1 minute of visual arc. Translated 
into space measurement this means that at 10 
ft a normal eye can perceive a dimension of 
0.035 in., at 50 ft, 0.175 in., and at 100 ft. 0.35 
in. Details of actors' make-up and facial eapres* 
sion are not plainly recognisable at distances 
of more than 50 ft from the stage 

2. Capacity. The larger the house, the lower 
can be the price per seat or the greater the 
gross. If the box office is not to be considered, 
capacity may be limited by optimum seeing 
requirements, and the last rows kept within 
50 ft of the stage. As various requirements 





Fig. 17 Straight radial aislei are butler than ablet 
which curve ot bead. 

operate to increase capacity, the distance of the 
rear seats from the stage must be increased 
and seeing conditions impaired in proportion. 
The theater operator may compensate the 
occupants of these seats by charging less for 
them. For shows involving live human actors. 
75 ft is generally accepted on grounds of visi¬ 
bility as maximum house depth. (See Fig. 18.) 

In theatrical entertainment which has as its 
chief visual component human actors (live 
shows), the degree to which these performers 
must be seen to satisfy the audience and put 
the show across varies 

A Details of facial expression and small ges¬ 
ture are important in legitimate drama, vaude¬ 
ville and burlesque, intimate revue and cabaret. 

B Broad gesture by single individuals is 
important in grand opera presentation, mu¬ 
sical comedy, and the dance 

C. Gesture by individuals is unimportant and 
movement of individuals from place to place is 
the smallest significant movement in pageant. 

It follows then that theaters planned for the 
types of entertainment listed under A must be 
limited in depth of auditorium so that visibility 
from the remotest seat still allows the occupant 
to perceive facial expressions (not over 75 ft). 

Theaters planned for the types listed under B 
may have greater distance from the stage to 
the remotest seat, but this distance is set at a 
maximum beyond which the individual actor is 
diminished to insignificance (approximately 
125 H). 

Spectators in the last rows at the Radio City 
Music Hall in New York, looking through a 
distance ranging from 160 to over 200 ft. de¬ 
pending on the location of the performers 
onstage, see a ballet reduced to the size of 
midgets, and an individual performer, even 
with the dramatic enhancemeni of a follow 
spot, is a very insignificant figure indeed. 



Fig- 16 Locttioii of coitlor of corvaturo for rows of 
Mats. 


Summary 

Given the proscenium opening and capacity, 
laying out the orchestra and balcony or bal¬ 
conies in plan becomes a simple and straight¬ 
forward process. Sight lines determine 
proscenium splay and house width Visibility 
limits and capacity determine depth. Minimum 
distance from stage or screen to first row is 
determined in the section. 

As can be realized from the foregoing re¬ 
quirements for seeing, any scheme which 
attempts to provide flexible audience-perfor¬ 
mance relationships sacrifices something, 
usually in every form attempted. The multiform 
theater cannot be justified except as a labora¬ 
tory, where certain limitations are an accept¬ 
able price for flexibility and the box office does 
not need to support the enterprise. 


SECTION 

The vertical angle of 30*^ at the spectator's 
position establishes the distance from the 
closest seat to the screen or to the highest 
significant object on the stage. The lowest 
seat in the orchestra must be located where 
the patron can just see the stage floor (except 
in the case of theaters built for motion pictures 
only). The highest seat in the balcony must be 
on a line which is not more than 30^ to the 
horizontal at the front curtain at the stage floor 
if it is not to be above the limit of reasonable 
distortion. The standing patron at the back of 
the orchestra must be able to see the top of the 
screen, which is usually as high as any signifi¬ 
cant portion of a stage setting. Each spectator 
must see the whole stage or screen over the 
heads of those in front of him. Within these 
limits the floor slope of orchestra and balcony 
can be laid out; the first step in determining 
auditorium section. (See Fig. 19.) 

Several methods have been offered hereto¬ 
fore for developing the floor slope. Doubtless 
others will be offered in the future. The authors 
present the following method as one which 
assures unobstructed vision from all seats. 
It may be noted that this system produces a 
floor slope considerably sleeper than that in 
many existing theaters. It also produces better 
seeing conditions. 

To determine floor slope, establish eye posi¬ 
tion of spectator in first row on center line by 
approximately 30^* vertical angle above. For 
live shows, stage floor will be approximately 2 
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in. b«low this lav*!. For thaatars daaignad 
aolaly for motion pioturaa. lha location of tha 
stage floor is not critical: tha position of lha 
bottom of tha screen is. (See Fig. 20.) 

A point 3 ft 8 In. below, and 18 in. in front of 
tha aye position will be tha floor laval for tha 
front row. (1) Draw a sight line from tha aye 
position to downstage edge of stage, and 
extend it back of tha aye position for tha front 
row, step off horizontal seat spacing <back to 
back), and draw vertical linas at tha points thus 
established. (2) Establish a point 5 in. above 
lha intarsaolion of lha extended sight lirva 
and tha next vertical lir»e. (3) This is tha aye 
position for tha second row and the floor level 
at tha front edge of tha second row seat is 3 ft 
8 in. below and 18 in. in front of tha aye posi¬ 
tion. Repeat steps (1), (2), and (3) to the back 
of tha house and draw in lha floor slope. Where 
tha slope exceeds 1 % in. par fool, platforms are 
required under lha seals, and slaps in the 
aisles. A cross aisle which divides lha orches¬ 
tra into front and back sactions antails tha 
elevation of tha first row of seats bahind it to 
make up for horizontal width of lha aisle- 

Tha standing spectator's aye level behind 
lha rear row of seats is assumed to be 5 ft 6 in. 
above the floor laval of tha last row- Tha sight 
line from this position to the top of the screen 
or highest probable curtain trim astablishas 
tha minimum height for ceiling under balcony. 
(Sea Fig. 21.) 

Raising tha stage will make it possibla to re- 
duoa lha floor slope but at tha penalty of pro¬ 
ducing upward sight lines in the first two or 
three rows which ara uncomfortable and un¬ 
natural for viewing stage setting and action. 
If the stage floor is above tha elevation of the 
first row aye position, lha upstage floor out 
of sight by perhaps as much as 6 in. from lha 
first row is generally preferable to having an 
excessiva floor slope, especially if more than 
one balcony is used. 

When planning for motion pictures only, the 
lower sight line from the first row will come to 
the bottom of the proiected picture, approxi¬ 
mately 24 in. above the stage floor, or still 
higher if a reverse floor slope is planned. 

In luying out the balcony, sight lines are laid 
out from rear to front because it is unsafe to 
change balcony slope. The focal point onstage 
is lha point farthest downstage at which visi¬ 
bility is requisite, or, in the case of motion pic¬ 
tures only, the bottom of the screen. The maxi¬ 
mum forward extensity of the balcony is than 
determined when the location of the spectator’s 
eye position has been moved forward to a point 
beyond which the floor and aupporting struc¬ 
ture would intersect the upper sight line of 
the spectator standing at the rear of the 
orchestra. 





Fig. 20 (a) MsximMi tolsrabls ugwanl lifhi Ins Wflt 
for nocios pictsrM. (h) Msiimini sngls dsteminst iocs- 
lioR of cioasfl tssls. (c) Basic dimaasiofit for pioltinf 
fkwt slops. 


The pitch of balcony floors should not 
change since that would entail a change of riser 
height for aisle stairs and introduce attendant 
hazards, if vision from the rear row in the bal¬ 
cony Is adequate, the rest of the balcony is 
satisfactory. 

In theaters designed only to show motion 
pictures, the first row need not be located so 
that the patron can see the stage floor, it is sat¬ 
isfactory if he sees without obstruction the bot¬ 
tom of the screen which is seldom placed less 



Fif. 19 MainMm toisfshls downwsrti tighl Has sngls from bskony. 


than 2 ft above the stage floor. Reising the 
screen makes it possible to flatten the contour 
of the orchestra floor. The reversed floor slope 
developed by Ben Schianger makes use of this 
relationship to get the maximum number of 
seats into the zor>e of least visual distortion, 
and to hold the height of motion picture 
theaters to a minimum. A result of the reversed 
floor slope is to place balcony seats in the zone 
of optimum seeing. 





Fig. 21 Thn tigirt linn of tiM usmfing pstron limilt 
tht bsicony ovsrtisng. 

It is apparent that a theater designed for max¬ 
imum efficiency for motion pictures (reverse 
floor slope) is almost completely useless for 
sny other sort of production except Isrge- 
screen television. The principle survives in the 
angle of the car stands in the drive-in motion 
picture theaters. 

Floor Dish 

Tha planning of the floor slope is not completed 
when pitch of orchestra and balcony has been 
laid out on the center line. It depends also 
on the curve of the rows of seats. The whole 
row must be at the same elevation if the seats 
are to be level. Tha floor therefore is not a 
sloped plane, but a dished surface in which 
horizontal contours follow the seat row curve. 
The floor aection at the center line, rotated 
horizontally about the oenter of curvature of 
the rows of seats, will determine tha orchestra 
floor shape. The balcony is planned the same 
way save that the floor is terraced to take the 
seats. (See Fig. 22.) 

CommPRt 

It has been established that conditions of 
seeing limit the depth of the house. Since 
capacity is a function of depth and width, 
increasing the width increases the capacity. 
However, since sight lines from the side seats 
limit the angular spread of the aide walls, the 
width can be increased only by increasing 
the proscenium opening. The width of the 
proscenium opening is a function of the kind 
of production contemplated for the theater. 
The dimensions given in Table 1 are derived 
from the requirements of the types of produc- 

TABLE 1 Proscanium Widths, in Ftet. for Kinds 
of Thoatrical Production 



Mini' 

mum 

Usual 

Reasonable 

maximum 

Drama. 

. 26 

30 to 35 

40 

Vaudeville, revue 

30 

35 

45 

Musical comedy. 

operetta. 

. 30 

40 

50 

Presentation. 

opera. 

. 40 

60 

80 
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Fig. 22 Oevfllopaii Noor tlop« f€f unobstructMl vnioa. 


lion not«d when the performencea are ao 
ataged aa to aaaure maximum effactivaneaa. 

Where budget permita building to have better 
than minimum viaibility atandarda. wall anglea 
may be narrowed, floor anglea increaaed. and 
balcony omitted, and viaibility from the worat 
aeata thereby improved to a point conaiderably 
better than what ia Juat aalable. A very real 
problem, however, ia to prevent precedent or 
peraonal prejudice from ao influencing audi* 
torium deaign aa to cauae tha incluaion of large 
numbara of unaalabla aeata. One manager 
inaiated. after floor alope and atage height had 
been determined and the auditorium floor laid, 
that the atage floor be lowered aome 10 in. 
below the height called for in the plan, in the 
intereaia of, aa he put it. ‘intimacy.** From the 
middle of the orcheatra in that theater it ia 
hard to aee below the level of the actor'a 
navel. (See Fig. 23.) 

Greek theatera ware aamicircular (horixontal 
aight'line angle 90^ to center line). Thia waa 
all right in Graece where there waa no proace- 
nium. It ia obvioualy not all right where a 
proBcenium ia uaed. Yet, a miaguided rever¬ 
ence for ancient practice atill givea ua aome 
theatera with impoaaible aight linea. 



open atage form muat follow the requirementa 
for open atage. Any theater in which per¬ 
formance extertda beyond the proacenium onto 
either foreatage, open atage, or extended atage 
requirea very careful planning to provide good 
aeeing from all balcony aeata to all parta of 
the acting area. 

Arana Staga 

Few. if any, arena-form theatera have bal- 
coniea, nor are they likely to have aince the all- 
around aeating of the arena form aeema to 
aatiafy aeating capacity demanda without bal- 
coniea. Moreover, to aatiafy the requirementa 
of good aeeing in arena, it ia neceaaary to ale- 
vote aucceaaive rowa of aeata more than in 
proacenium form aa a partial aolution of the In- 
aoluble problem of actora covering other actora 
from aome apectator'a direction. (See Fig. 24.) 

If aeat rowa are aucceaaiveiy and auHiciently 
elevated, the audience may aee over the heada 



7l 1 ^ ^ 

Fig. 24 The tight Ina probItM inhtreet in tbt arnna 
form: A hidat B and C from Krtt two row* 

of near actora to the heada. and partially the 
bodiea, of actora farther away. 

The atage ia eaeily defined: it ia that part of 
the theater where the performance takea place. 


THEATERS 

Sight Lines; Stage Space 

Ita aixe, ahape. arrangement, and equipment, 
therefore, muat logically develop from the na¬ 
ture of the performance. Inaamuch aa architec¬ 
tural acouatica and the electronic control of 
aourul con provide for optimum audience per¬ 
ception of the auditory componenta, regardleaa 
of the form of the atage. development of the 
requirementa for the atage may proceed from a 
conaideration off the viaual componenta and the 
routine of performance. 

STAGE Sf ACE 

For all production typea, the viaual componenta 
divide into two categoriea: performera and 
acanic inveatiture. Theae indicata the func¬ 
tional diviaiona of the atage: (1) the apace in 
which the performera work, which, though 
actually three-dimenaional. ia uaually referred 
to aa tha acting area, and (2) the apace wherein 
the acenic inveatiture ia arranged, which will be 
called hereafter the acenery space. A corol¬ 
lary of the preaence of acenic inveatiture ia the 
need for ita operation and atoraga. Thia indi¬ 
cates a third functional division of the atage: 
working and storage apace. 

There ia a functional relationship between 
acting area, scenery space, and working and 
storage space. The size, shape, and arrange 
ment of the acting area must be determined 
before the other spaces can be logically devel¬ 
oped. (Sea Figs. 25 and 26 and Table 2.) 

Parformance-Audience Relationship 

The theater situation is fundamentally one of 
the relationship between the performera and 
the audience. The audience wants to hear and 
see the show without distraction and in com¬ 
fort and safely, as stated, but ita ultimate objec¬ 
tive in attending the show ia to receive the 
utmost sensory stimulation toward the maxi¬ 
mum emotional and intellectual experience. 
Maximum appreciation and enjoyment of. and 
in a very real sense participation in, the the¬ 
ater experience by each individual member of 
the audience depend upon the maximum enjoy¬ 
ment of it by the entire audience. Group reac¬ 
tion to a aingle performance stimulus is some¬ 
thing less than total unless that stimulus be 
perceived at thm smmm timm, in thm same mea¬ 
sure, and wft/t thm same significmncm by thm 
mntirm group. 


Fig. 23 Zofit of inmibility. CauMs: stage loo high, 
front seats too low. 

Opera houses of the Renaissance had side 
boxes for the very good reason that the people 
in the boxes competed (often successfully) 
with the stage show for audience attention. 
Thia condition peraiata, but it ia worth noting 
that the best example of such a theater In 
America has not made a nickel for a generation. 
Nevertheless, theaters with at least vestigial 
side boxes are atill built. 

It is perhaps unnecessary to add that the¬ 
aters planned in conformity with the principles 
here set forth may adhere in spirit to almost 
any architectural style by the discreet planning 
of service and decorative elements which do 
not affect the basic shape of the theater. In 
theaters which are being rebuilt, it ia often 
possible to retain the desirable features and 
atill provide a good theater. 

Open Stage and Extended Stage 

The open stage form in which sight lines muat 
be directed to the edge of the acting area necea- 
aitatea steep balconies. The belcony of a the¬ 
ater which is convertible from proscenium to 



Fig. 25 Position of backstage areas raiativo to aacb otbar. Ibis diagrain imist not be ifiterprotod in tanas of siia 
Of sbaga. 
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TABLE 2 Spatial Requiramenti for Variout Types of Theatrical Productions_ 

General Acting area 

charactarisiics size Shape _ ^ 

Pageant and symphonic drama. Dramatic episodes, processions, marches. From 2.000 to 5.000 sq ft. depending Rectangular with aspect ratio between 

dances, and crowd scenes Masses of on the scale of the pageant 1 to 3 and 2 to 3. 

performers engaged in simple but ex¬ 
pensive movements before very large 
audiences 


Grand opera. Letflc numbers of performers on the 

acting area at one time; often more than 
one hundred in big scenes and finales 
Movement is martial processions and 
group dances and the costumes are 
elaborate Soloists perform downstage 
center, close to the footlights but with¬ 
in the bounds of the conventional 
proscenium, principals play twosome 
and group scenes in the area near the 
audience, and choruses and supernu¬ 
meraries require space upstage The 
ballet and the chorus of soldiers, pilgrims, 
peasants, or what not, somatimes fill 
the entire acting area The performance 
is viewed objectively by the audience 
and does not benefit by intimate contact 
between performance and audience 

Vaudeville, revue. Vaudeville and revue emphasize the 

human scale. Although the vaudevillian 
keys his performance for the last row in 
the gallery, the form is characterized 
by intimate direct relationship between 
performer and audience: monologues 
straight to the front, confidential asides 
to the front row, and audiance participa¬ 
tion in illusions. Other acts {aaobatics. 
etc ! are played across the line of audi¬ 
ence vision tor maximum effect. 

Oance . Graceful and expressive movements 

of human figures in designed patterns, 
chiefly in two dimensions but with the 
third dimension introduced by leaps 
and carries Occasional elevation of parts 
of the stage floor Singles, duets, trios, 
quartets, groups The movement demands 
maximal dear stage space 


Minimum 1.000 sq ft Quadrilateral with an aspect ratio be- 

Usual About 2.500 sq ft tween 1 to 2 and 2 to 3. Sides converge 

Reasonable maximum; 4.000 sq ft toward the back of the stage, following 

the sight lines from the extreme lateral 
positions. 


Minimum 350 sq ft Rhomboid with aspect ratio about 1 to 3 

Usual About 450 sq ft Sides converge toward back of stage 

Reasonable maximum 700 sq ft following the sight lines from the extreme 

lateral saats 


Anything under 700 sq ft is constricting Rhomboid with aspect ratio about 3 to 4 

Reasonable maximum 1.200 sq ft May protect into and be surrounded by 

audience (open stage or arena) since 
frontal aspect of performers has minimal 
and space-filling quality has maximal 
significance 


Musical: folk opera, operetta. These forms embody on a smaller scale 

musical comedy, musical drama the production elements of grand opera, 

plus a certain freedom and a ouast for 
novelty which encourage the develop¬ 
ment of new performance devices. Close 
audience contact of soloists and 
specialists it borrowed from vaudeville 
and revue Big scenes involve many 
dancers, singers, and showgirls, often 
with space-filling costume and movement. 
Fifty people on stage at one time is not 
unusual 


Mimmum 600 sq ft 
Usual About 1,200 sq ft 
Reasonable maximum 1,800 sq ft 


Proscenium; 

Rhomboid with aspect ratio between 1 
to 2 and 2 to 3. Sides converge toward 
the back of the stage following the 
sight lines from the exueme lateral 
seats 

Arena 

Circle, square, or rectangle 13 by 4 
aspect ratio) or ellipse (3 by 4 aspect 
ratio). 
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Arrangement 

Long dimension of acting area perpen¬ 
dicular to general sight line. Audience 
entirely on one side, elevated to perceive 
two-dimensional movement Large open¬ 
ings at ends and in side opposite audi¬ 
ence tor processions, group entrances, 
and exits Some elevation of portion of 
acting area opposite audience, purely 
for compositional reasons 

Long dimension perpendicular to the 
general sight line Audience elevated 
to perceive two-dimensional movement 


Long axis of the acting area perpen¬ 
dicular to the optimum sight line. Audi¬ 
ence grouped as close as possible to 
the optimum sight line 
The forestage is an essential part of the 
acting area; steps, ramps, and runways 
into the house are useful 


Nearly square acting area so that dance 
patterns may be arranged in depth and 
movement may be m many directions 
including along the diagonals Many 
dance figures require circular move¬ 
ment. Marry entrances desirable, es¬ 
pecially from the sides of the acting 
area 


Proscenium: 

Long axis of acting area perpendicular 
to the optimum sight line Mechanized 
mobility of structural parts to produce 
changes in acting area arrangement 
are desirable. Forestages. sidestages. 
acting area elevators. 

Arena; 

Numerous wide entrances for actors 
and stage hands via the aisles or through 
tunnels under the seating banks Ramps 
preferable to stairs or steps Experi¬ 
mentation possible in rendering stage 
flexible by lifts, and in development of 
flying systems over the acting area 


Proscenium 

Either no proscenium with performers 
entering the ‘‘pageant field" from beyond 
the lateral sight lines, or structural 
or natural barriers to delineate the side 
limits of the acting area and conceal 
backstage apparatus and activity 
"Curtains ’ of sliding panels, lights or 
fountains for concealing the acting area, 
often the concealment is by blackout 
only 

Width equal to the long dimension of 
the acting area 


Orchestra 

Space for 100 musicians between 
audience and acting area Conductor 
must see performance. 


Pit for 60 to 80 musicians Conductor 
must have good view of action 


Comment 

Primarily an outdoor form, it is often 
staged in makeshift or adapted theatres, 
utilizing athletic fields and stands or 
natural amphitheatres A few permanent 
pageant theatres have been built 


Movement in two dimensions in acting 
area is a significant visual component, 
predicating elevation of the seating area 
to make this movement visible 


Width equal to the long dimension of 
the acting area. Flexibility is to some 
advantage in revue but of little value in 
vaudeville 


Music and music cues closely integrated 
with both vaudeville and revue per¬ 
formances Pit space for from 15 to 30 
musicians Conductor and percussionist 
must have good view of the action 


Most of the visual components of vaude 
villa and revue are such that they are 
perceived best in the conventional audi¬ 
ence-performance relationship. The 
comic monologist who must confront his 
audience is defeated by the open stage 
and arena arrangements 


Proscenium not leally necessary, though 
useful as concealment for lighting in¬ 
struments and dancers awaiting en¬ 
trances. other devices such as pylons, 
movable panels, and curtains may be 
substituted 


Usually as wide as the acting area, 
but should be adaptable to changes 
m the arrangement of the acting area 
described in the preceding column 

Arena: None 


Music almost always accompanies 
dancers For dance as part of opera 
or musical show, orchestra is in pit. 
For dance as specific performance, as 
in ballet, orchestra may be m remote 
location and music piped m Maximum 
orchestra for dance; 60 musicians in 
pit for classical ballet Minimum; one 
drummer _ 

Music an integral auditory component, 
sometimes integral visually Elevating 
orchestra pit to accommodate from 
20 to 40 musicians. 

Arena 

Orchestra pit beside the acting area 
parallel to long axis and opposite prin¬ 
cipal entrance This unavoidably imparts 
a performer orientation toward the 
orchestra and favors the seats in that 
general direction 


Dance in its various manifestations is the 
performance form best suited to the open 
stage or arena since it possesses the 
least amount of facial-expression signifi¬ 
cance and the greatest amount of 
movement and pattern in two or three di¬ 
mensions Elevation of the audience to 
perceive best the patterns of dance is 
desirable_ 

The assumption by ballet of a greater 
share in the performance of musical 
comedy indicates the need for a high 
general sight line from the audience 
A phenomenon of the last 20 summers 
has been the growth of the musical 
theatre arena under canvas by which 
huge audiences have been enabled 
to see revivals of standard and Broad¬ 
way musicals at popular prices though 
with general reduction of scenic investi¬ 
ture to that which is possible in the 
arena form The movement has been 
economically feasible and generally 
profitable 
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TABLE 2 Spatial Requirements for Various Types of Theatrical Productions (Continued) 


Legitimate drama 


Genefol chorocteriitks 

Of all production types, legitimate drama 
places the greatest emphasis upon the 
scale of the human actor. The importance 
of the individual actor requires that stage 
space and scenery do not dwarf him 
Dominance of plot, locale, and charac* 
terization requires verisimilitude in 
the size and relationship of scenic ob¬ 
jects. Too small an acting area crowds 
actors and furniture, hampers stage 
action, and detracts from the dramatic 
effect which is the sole aim of the per¬ 
formance Too large an acting area 
diminishes the actor in scale and renders 
his performance ineffective by weaken¬ 
ing the effect of his gestures and 
movement 


Acting areo lize 

Minimum 240 sq ft |12 by 20 ft) 
Usual; About 525 sq ft (15 by 35 ft) 
Reasonable maximum: 1,000 sq ft 
125 by 40 ftl 


Shape 

Proscenium; 

Quadrilateral with an aspect ratio about 
1 to 2 Sides converge toward the back 
of the stage following the sight line from 
the extreme lateral seats 

Open stage 

Semicircle, quadrilateral, or polygon 
projecting horn a proscenium or from 
an architectural facade 

Arena; 

Circle, square, rectangle, polygon, or 
ellipse with about 3 by 4 aspect ratio 
Entrances from diagonal comers and in 
middle of one or both long sides 


Total Uniform Effect 

If the theater does not permit total uniform 
stimulus and reaction, the performance can 
never reach its peak of effectiveness. The best 
efforts of thester artists stsnd the best chance 
of appreciative reception by audiences if the 
audience-performance relationship fostars to¬ 
tal uniform stimulus and reaction, hereinafter 
called tore/ uniform mffect. 

The producer and the theater artists have re¬ 
quirements consistent with these: they want 
the physical facilities which will allow their 
show to stimulate the audience to the maximum 
of intellectual and emotional appreciation. The 
skilled theater artist applies knowledge of au¬ 
dience reaction to the preparation of every part 
of the performance, if, because of inadequacies 
of the theater building, the audience cannot 
perceive the performance as the artist has 
planned it, the artist fails through no fault of 
his own. and the audience is disappointed. 

Not only is it the height of theatrical artistry 
for the showman to achieve this condition of to¬ 
tal uniform effect, but it is good business. The 
spectator who does not see or does not hear or 


does not comprehend a speech or action be¬ 
cause of inadequate physical orientation 
toward the performance feels to some degree 
cheated of his admission fee end less inclined 
to return to the theater than does the spectator 
who perceives all the components of the per¬ 
formance fully and who feels that the perfor¬ 
mance is projected toward him and those close 
to him. 

Expert showmen and artists use their pro¬ 
ductions! knowledge and skills to the fullest 
within the limits of the physical plants at their 
disposal. It is the duty of the theater planner to 
provide them with facilities which neither limit 
nor hinder their efforts. 

The performance and the audience can be re¬ 
lated to each other in e limited number of com¬ 
binations with some degree of variation pos¬ 
sible in each arrangement. 

Performance-Audience Arrangements 

Audiancs Lookiag in One Oiraction toward tha Parfor- 
manca: Proscaaiuai This has been the conven¬ 
tional arrangement of the twentieth-century 


theater in the United States. It has the fol¬ 
lowing attributes: 

It affords the maximum confrontation of 
performers and audience and is best for lec¬ 
turers. concert singers, recitation and dramatic 
presentation. It establishes a limited orienta¬ 
tion of performers to audience. The audience 





being in one compact group within a narrow 
horizontal angle, the performers can relate 
their actions to the whole audience simulta¬ 
neously. (See Fig. 27.) 

It creates a limited, unified, fixed frame for 
the pictorial composition of the performance. 
Scenery can approach the quality of fine art in 
the refinement of its design elements. 

It permits the director and designer to relate 
performers to scenery, secure in the knowledge 
that tha whole audience will perceive the rela¬ 
tionships in the same way. 

It is the best arrangement for presenting to 
an audience a dramatic action of conflict or op¬ 
position of forces because the line of action of 
the opposition or conflict is across the line of 
vision of the audience and hence is maximally 
perceptible. 

It is the form most conducive to the produc¬ 
tion of total uniform effect. 

Being the established conventional form, it 
stands vulnerable to attack by avant-gardists 
who often seek change for the sake of change. 



Fig. 26 Position of bockstago ipacos. 
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Arrangement 


Proscenium 


Orchestra 


Comment 


The realistic style of dramatic produc¬ 
tion confines the performance to an act¬ 
ing area entirely inside the proscenium 
The apron is not used Most historic 
styles and much modem dramatic theory 
demand more freedom of audience- 
performance relationship than the 
realistic style and call for the proiection 
of the performance toward, into, and 
around the audience. For this projecting 
aprons, forestages. sidestages. runways, 
steps and ramps into the aisles are all 
to some degree useful To meet the de¬ 
mands of different styles and stylists, 
the acting area for drama must be 
capable of assuming many shapes To 
confine it within the proscenium open¬ 
ing is adequate tor the realistic style 
but inadequate for the others; to pro¬ 
tect it toward, into, or around the 
audience in any rigidly unalterable 
form is likewise adequate lor one style 
but inadequate tor others. 


Width equal to long dimension of the 
acting area Moving panels to vary 
width, openings in proscenium splay 
to form side-stages, movable pylons 
or columns by which opening may be 
subdivided are all desirable 
Flexibility and mobility are increasingly 
desirable The application of motive 
power under remote control to the move¬ 
ment of structural parts to produce 
different arrangemenu appears de¬ 
sirable but is costly. Manually alterable 
parts, particularly forestage proscenium 
panels and sections of the stage floor, 
if not unwieldy, are reasonable sub¬ 
stitutes 


Orchestral music is sometimes an 
integral visual part of the performance, 
but most generally it is a purely auditory 
component It is not generally necessary 
for the orchestra to be seen by the au¬ 
dience. but because cueing of music 
is so exacting, the conductor must see 
the action, ft is reasonable to provide 
a pit for from 15 to 30 musicians, but 
the flexibility cited at the left must be 
provided, either by portable pit covers, 
steps, and platforms or by mechanized 
orchestra lifts There is opportunity 
for originality of arrangement 


The various forms of theatre used 
by legitimate drama are discussed fully 
earlier in this chapter. 


It is limited in seating capacity because the 
principal direction of eapansion is away from 
the performance; the limit of good seeing be¬ 
comes the limit of expansion. Expansion later¬ 
ally tends to destroy total uniform effect by 
making occupants of the side seats view the 
performance from widely divergent angles and 
thus see the actors, action and scenery in non¬ 
significant relationship. 

Theatrical production refuses to be con¬ 
tained within a strictly limited space behind a 
rectangular opening. The existing proscenium 
form has been called the picture frame stage, 
and the peep show stage, and even during its 
incidence and rise to prevalence there were ob¬ 
jections to its restrictive character. The theory 
of theater admits, and numerous modern plays 
contain, instances where the contact between 
performance and audience must be more inti¬ 
mate than the formal frame permits. History of 
theater shows 24 centuries in which the picture 
frame was either nonexistent or modified by the 
use of acting areas in front of it. against ’he 
last century and a quarter during which the pro¬ 
scenium developed in prominence. Modern 
theatrical practice contnins frequent instances 
of the performance s attempting to come 
through the frame, into, about, and around the 
audience. 

Audisnca Partially Surtounding the Performance: Open 

Stage in several variations this arrangement 
has gained in popularity during the midcentury. 
Essentially an old arrangement descended from 
Greek, Roman. Renaissance, and Elizabethan 
theaters, it has been readopted for several 
reasons: 

It places the performers in the same space 
envelope as the audience. This is said to pro¬ 
duce a unity of experience between performers 
end audience, though the authors believe that 
the essential dichotomy of function between 
performers and audience persists regardless of 
spatial relationship and that attempts to resolve 
this dichotomy are futile, fallacious, and irrele¬ 
vant. (See Fig. 28.) 

It places more spectators closer to the per¬ 
formance than does the proscenium arrange¬ 
ment and in this way contributes to good 



seeing, but it places a burden of diffused orien¬ 
tation upon directors and performers and 
makes impossible the achievement of total uni¬ 
form effect. 

It contains inherent difficulties in the en¬ 
trance and exit of actors which are usually 
solved by providing entrances beneath the 
seating area. 

Difficulties pertaining to the scenic mvesti- 
ture which are common to both this arrange¬ 
ment and the arena arrangement will be con¬ 
sidered together. 

Audience Surtounding Perfonnence; Arena oi Central 
Staging Variously called bandbox, arena, fbe- 
ater-m-fbe-round, circim thmmtmr and deriving 
certainly from circus, ancient amphitheatre 
(doubto tbearer). and primitive rituel sites, the 
arrangement of the acting area in the center of a 
surrounding ring of audience has gained in 
popularity in the twentieth century for a num¬ 
ber of reasons: 

Expediency. At a time when formal theaters 
have been decreasingly available and in¬ 
creasingly expensive to build, while simulta¬ 
neously the number of ploy production groups 
has been increasing rapidly, the arena arrange¬ 
ment, achievable in any large room, mokes a 
rudimentary theater possible. 

Economy As well as seating maximum au¬ 
dience in the minimum enclosure, this arrange¬ 


ment seats the largest audience within the 
shortest distance from the acting area. It is 
therefore attractive to the showman and also to 
the spectator who attaches value to proximity 
to the stage (See Figs 29 and 31.) 

The claims of intimacy which are voiced for 
the open stage arrangement are repeated for 
the central stage and the same demurrers apply 
with the additional statement of positions pro 
and contra the feature of seeing the audience 
across the acting area. The argument pro is that 
seeing other members of the audience en¬ 
joying the show stimulates one's own enjoy¬ 
ment. The argument contra claims that the op¬ 
posite audience seen beyond the actors is no 
part of the performance and is therefore a 
negative factor to the degree that it is dis¬ 
tracting. It is surely a negative factor in that it is 
not a part of the design and plan of the perfor¬ 
mance; it is not scenic investiture. 

Economy is also affected by the effective lim¬ 
itation of scenery: There can be no scenery or 
properties that the audience cannot see over, 
under, or through. This restricts scenic in¬ 
vestiture to paint or other coverings on the 
stage floor, very low platforms, devices sus¬ 
pended above the acting area, outline represen¬ 
tations of such objects as must be set on the 
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•laga for u8« by the actors (doors, windows, 
and similar architectural details), and low 
pieces of furniture. 

Disadvantmgms- Because the audience is 
seated all around the acting area, it is unavoid* 
able that viewpoints will be masimally different 
and it becomes impossible for director and 
actors to compose the performance so as to 
produce a total uniform effect. Furthermore be* 
cause the conditions of covmring (one actor 
blocking audience vision of another actor) are 
also masimiced, it is necessary to prevent 
covering by increasing the pitch of the seating 
area. 

An unavoidable disadvantage of this form 
lies in the anterior*posterior aspect of every 
actor and the fact that the most dramatically 
eiipressive side is oriented in only one direc* 
tion. The summary comment on this aspect 
was made by the late David Itkin: *‘l have seen 
one-half of the show; now I will buy a ticket on 
the other side of the house and see the other 
half of the show." Unfortunately, because the 
performance must (at times) be oriented 


toward the sides where he has not yet sat with 
his two tickets, he would have had to buy two 
more tickets, four in all. 

Parfonsancs Eitaadmg arotind Audwfica: Extandad 
Staga Variously called side stages, mutii-pro- 
Bcmnium, themtar-miharound. and even thaa- 
trama, this arrangement has gained some ac¬ 
ceptance in the midcentury decades. (See 
Fig. 30.) 

This form begins as an extension of the 
conventional acting area to left and right, 
usually as parodoi entrances on the audience 
side of the proscenium, or as doors in the side 
wall splays which may be used when desired as 
frontal entrances onto the stage. Its fullest de¬ 
velopment is in the four-stage form which re¬ 
quires that the audience sit in swivel chairs. 

Its uses in production are various: 

1. Small scenes played on side stages while 
scenery is being changed on the main stage. 

2. Processions entering from the side stages 
and moving into the main stage. 

3. Expansion of acting area for simultaneous 
showing of several settings or locales. 


4 Elimination of changes of scenery by 
having all scenery set up on the various stages 
and moving the action and even rotating the 
audience. (This form relates directly to the tele¬ 
vision studio method of having several settings 
set up and moving actors and cameras from 
one set to another.) 




Fig. 31 Arana staq«. Wathington. O.C. Architactt: Harry Waata & Atiociatas. Consultams: Boll. Baranak & 
Nawman. Tlia atana stage (capacity 752) is an octagonal sKapad thaatar-in-tha-rouiid writli a ractangiilar parforming 
ataa. One of tha foot liars of saats is lambvabla to parmit a thraa-guartof atana fora. Tho stags floor is trapped to 
provide additional staging flexibility and to provide an orchestra pit when tha thraa-quartar arrangamant is used for 
musicals. The height of tha catwalk-lighting grid from the stage floor a also adiustable. Tha buikfing was designed 
for a resideot, professional, raportory company. 
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Th« community theater uaually contains 500 to 
1,000 seats and serves amateurs, semiprofes¬ 
sionals. and visiting professional groups. Most 
of the scenery and costumes are designed and 
made at the theater and require a special type 
of workshop. Because of its varied use, and the 
rather indeterminate responsibility of its 
management, its planning should be as simple 
and as foolproof as possible. This study will 
not include eaperimental theaters, since these 
present special problems. 

A properly selected site offers (1) Acces¬ 
sibility by normal means of transportation. (A 
central location is essential for walking only- 
Automobiles should not have to traverse con¬ 
gested traffic zones when this can be avoided.) 
(2) Sufficient separation from bus and streetcar 
lines, principal highways, and other sources of 
noise. (3) Parking space. (4) Convenience to 
complementary community activities, educa¬ 
tional or recreational, in order to reduce 
interbuilding traffic and minimise supervision 
and maintenance- 


ARRANGEMENT 

"Front" or public areas, and "backstage” or 
work groups, constitute the two major ele¬ 
ments. Spectators should find everything nec¬ 
essary for their needs accessible from the 
foyer once they have presented tickets. In¬ 
cluded are toilets, coatrooms, drinking foun¬ 
tains, lounges, and smoking areas. The lobby 
should provide waiting space and circulation to 
areas other than the theater, which may be con¬ 
tained in the building. The manager s office is 
convenient if adjacent to the box office and 
accessible from the lobby. In the work group, 
control of the stage entrance will avoid inter¬ 
ference from unauthorized persona and facili- 
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late accounting of players, properties, and 
scenery. Rehearsal rooms are pari of the work 
area artd should be near other work elements. 
Movement of heavy furniture and other prop¬ 
erties demands close relation between work 
spaces and stage proper. Dressing rooms may 
be more remote but within supervisory dis¬ 
tance. (See Fig. 1.) 


GENERAL REQUIREMENTS 

Requirements lor community theaters, al¬ 
though derived from the same sources and 
from the same historical background as those 
of the commercial, or "professional," theater, 
exhibit fundamental differences Emphasis 
upon creative effort leads to demands for a 
different type of accommodation than does the 
necessity for financial profit. Two general 
types of creative community activity, directly 
related to the theater, require special provi¬ 
sions 

Audience Activity This is great before and after 
a performance and between acts, due to the 
social nature of the occasion. Spaces for 
lour>ging, talking, smoking, are all necessary 
Easy access to such spaces is of prime impor¬ 
tance. At times, audience and actors may inter¬ 
mingle; for this a combination of lounge and 
rehearsal room is needed Since refreshments 
may be served, a small kitchen or serving pan¬ 
try is essential 

Production Activitiis These consist of prepara¬ 
tion for and presentation of the performance. In 
a community theater, scenery, costumes, and 
properties are mostly prepared within the the¬ 
ater plant Separate workshops are ordinarily 
provided, one for costumes, and one for 
scenery and properties. Used materials are 
salvaged insofar as possible, stored within the 
plant, and reused. Ample storage space is 
needed. 

Presentation problems may be solved dif¬ 
ferently in the community theater than in its 
commercial prototype. Both types demand am¬ 
ple stage space; but, whereas in the "profes¬ 
sional" theater, urban real-estate values have 
forced a vertical development with lofty stage 
houses lor lifting scenery vertically ("flying"), 
tiered dressing rooms, and often inadequate 
wing space, the community theater, built on 
less expensive land, may be expanded horizon¬ 
tally. Scenery can be shifted horizontally, per¬ 
haps on wagon stages. Proscenium size and 
shape may be variable. Such flexibility and 
multiplicity of uses are not only financially de¬ 
sirable, but some theater authorities call them 
essential for the theater s progress Types of 
stages which ore considered impractical In the 
average commercial theater, become available. 

LlmitatioilS Because the theater has such highly 
specialized requirements, this study is limited 
in scope to those items within the creative 
center which are strictly community theater 
needs. Emphasis in the community theater 
being on amateur participation in all phases of 
the theater, there is to bo expected less effi¬ 
ciency of personnel, and a necessity for greater 


flexibility of facilities, than In commercial the¬ 
aters. 

Capacity of the auditorium for the type of 
theater here discussed averages approximately 
800 persons, often less. If, for financial rea¬ 
sons, provisions for road shows must be in¬ 
cluded, minimum seating capacity has to be 
increased to 1.200, preferably 1,500 persons. 
This increase brings many disadvantages, 
among which are lack of intimacy and lock of 
flexibility in auditorium shape and stage type. 

Public Circulltiofl A prime requisite for public 
areas in the community theater is ease of move¬ 
ment Access between the various parts needs 
to be as free as possible, to permit their full 
use by the audience before the show, between 
acts, and after the final curtain. Code require¬ 
ments as to doors and exits are minima for 
safety; the community theater needs even 
greater circulation facilities. Depending upon 
site, nature of surrounding developments, dis¬ 
position of plan elements, and requirements 
for acoustics, lighting, etc., the number of 
openings to vestibule, lobby, auditorium, and 
lounge may be increased far beyond the mini¬ 
mum 

Access to Aaditonum If possible the principal 
entrances from the lobby to the auditorium 
should be arranged without doors. In order to 
achieve this it is necessary to make a careful 
acoustical analysis; in all probability sound- 
deadening material will be required on the 
walls of approaching corridors or lobbies, to 
prevent parallelism. 

Typos of SpOCO it is always desirable to have 
both vestibule and lobby. In most cases, it 
would be well to provide a separate lounge 
which on occasion may be used for social 
meetings, lectures, discussion groups, etc. The 
lounge may also serve as rehearsal space 

Vostibolo The lighting in the vestibule adjoining 
the street may be quite brilliant. Telephone 
booths should be provided, accessible from the 
vestibule. In general the addition of other fea¬ 
tures. such as small bookstores, etc., which 
will attract the public to the theater as a part of 
their daily lives, is desirable. 

TcliPt Office This should, if possible, both com¬ 
mand the entrance to the inner lobby and at 
the same time permit the lines to form without 
obstructing it. There ore preferably two ticket 
windows, one for reserved seats and one for 
current seats. Necessary also is sufficient free 
wall space for a small ticket rack which can be 
made locally. 

Lobby While the theater in the large city has no 
particular need for oversize lobbies, in the com¬ 
munity theater the performance must be con¬ 
sidered as a social occasion as well as dramatic 
entertainment Therefore, the lobby should be 
arranged to show off groups of people and their 
clothes to advantage. 

A combination of exhibition space and lobby 
is easy to achieve, and is generally desirable in 
the community theater. It is hoped that the 
community will take an interest in the produc- 
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Typical space requirements ^ 

1 Typical Space Requirements 


Areas* 



Areas* 


Spaces 

Isq ft) 

Remarks 

Spaces 

(sq ftl 

Remarks 

Vestibule and gallery. 

1,200 

Less area would hamper use of 

Stage. 

. . . 3.500 

Ample; 2,800 sq ft minimum; 



space as gallery and meeting 



3.500 usual avg except tor 



place. Area may be increased 



encircling stage. Air conditioning 



in proportion as auditorium | 



in coniunction with auditorium 



capacity exceeds 800. Good | 



desirable; no outside light; top of 



lighting is necessary 1 



stage house louvered (consult 

Checkroom. 

240 

Minimum unless checkroom does 



codes); if conventional stage. 



not serve auditorium or unless 



minimum height, floor to grid, is 



patrons do not check overcoats 



70 ft. 

Lobby. 

_ 1,000 

See Vestibule: mechanical venti* 

Stage workshop. 

_ 1,500 

Sometimes reduced to 1,200 sq ft. 



lation needed here 



Outside light, if clear glass, pref- 

Ticket office. 

50 

Minimum; for larger houses addi- 



erably from north; if obscure. 



tionel administration office (50* 



orientation unimportant 



80 sq ft) is required. Ticket win- 

Scene storage. 

. 1.000 

Minimum; larger if possible 



dows 12) and wall space (approx 

Costume workshop . , . 

420 

May reduce to 300 sq ft; north 



4 by 8 ftl are necessary 



light desirable 

Lounge- 

750 

Minimum size, equal to acting 

Costume storage . . .. 

_ 210 

Minimum; no outside light; pref- 

rehearsal room 


area ol stage; mech. vent, needed 



erably ventilated, must be dry 

Administratnre. 

,. .. 350 

Minimum; area varies. Outside 

Costume dyeing. 

. 80 

Minimum, no outside light required. 



light and air needed 



unless outside air provided, must 

Men's toilets 

2501 

/Consult codes; areas ample for 



be mechanically ventilated 


> 

< 800 capacity; either mech. vent 

Six dressing roomsf . . 

.... 880 

Each room requires access to two 

Women's toilets. 

250" 

\ or outside light and air needed 



lavatories; size not changed with 

Auditorium. 

_ 5.600 

Minimum for conventional seeting; 



size of building, stars* dressing 



may increase to 7.000-8,000 



rooms each need private toilet 



sq ft for aisleless seating. Area 



and shower; all preferablv air- 



includes forestage (removable 



conditioned. 



seats). Outside light undesirable. 

Makeup roonrt. 

.... 130 

Minimum, used also for dresstng. 

Radio studio. . . . 

300 

Can be reduced to 200 sq ft; no 



requires two lavatories; prefer¬ 



outside light; mech. vent needed. 



ablv air-conditioned. 

Control room . . . 

70 

Minimum; mech vent, needed 

Two chorus rooms't*. .. 

.... 440 

Reasonable minimum; three lava¬ 

Director's room... .. 

20 

Minimum, but adequate 



tories needed in each; preferably 

Quiet room. 

. . . . 30 

Acts as sound insulation between 



air-conditioned. 



circulation and radio unit. 

Two bathrooms. 

300 

Reasonable minimum. 

Projection room. 

. . . 200 

Ample, includes toilet and lavatory; 

Stage manager. 

150 

Minimum 



consult code requirements. 

Discussion room. 

. 750 

Can be used for rehearsal; area 

Spotlight booth.. 

. . . . 400 

Area may be divided into three 



determined by acting area 



booths; one on center with stage. 






one at each side of auditorium 





* Basfd on auditorium capacity of 800. 

t Orauino. chorus. maka*up rooms rtquira mirrors, praftrably 3*sidad typa, movabia; and ovarhtad liphtmo. mirror-lightino aquipmant 


lion of ■ play woll in ita praaantation, and, 
tharafora, axhibltion apaoa la daairabla to ahow 
tha varioua davalopmania: coaluma daaigna, 
akaiohaa for staga aattinga, ale., avan though 
tha apaoa la not uaad aa an actual art gallary. 

Cbaclirooil Thia ahould ba aithar adaquata or 
omittad antiraly- If includad it ahould opan 
from tha main lobby and provtaion should ba 
mada to hava a aufficiant numbar of attarvdanta 
aruf a auffioiantly larga opaning to tha lobby ao 
that standing in lor>g linaa aftar tha parlor- 
manca la rM>t naoaasary. In community thaatara 
tha aspanaa of tha propar numbar of attar>danta 
may bacoma a problam. Tha ohaekroom sarvas 
not only tha thaatar, but alao othar faoilitlaa in 
tha building, and tharafora ahould hava an an- 
tranca to tha main vastibula- 

AaiiliaiY Spacas Thaaa includa araas not always 
assantial to tha thaatar, but uaually daairabla. 
Projaction rooms ara fairly wall standardiiad. 
If provisions for radio broadcasting ara da- 
sirad, for aithar instruction and study of naw 
dramatic taohniquaa, or actual broadcasting, 
tha minima outlinad in tha tabla above may 
ba provided. Diacussion or viewing rooms ara 


similar to radio studios, and. like them, uaually 
need loudapaakara. Hara an instructor and 
class, or tha thaatar director and assistants, 
may discuss a production freely while it ia in 
progress. 


AUDITORIUM AND STA6E 

MaiiaMm Saatiai Oittaaoa Evan in theaters of 
1,200 to 1,500 Mpacity. tha last seat is prafsra- 
bly not over 75 to 100 ft from tha staga, and 
much lass in amallar houses. Whan balconies 
ara used, tha front of tha balcony is preferably 
within 50 ft of tha stage. 

Sifllt Uaas The apron of a forastaga may ba ex¬ 
cluded from view to prevent sight lines angled 
sharply downward from rear seats. In auditoria 
of 800 or leas capacity, whan balconias ara not 
used, a complete view of the foraataga ahould 
ba poaaibla. Sida proscenia of anoircling stages 
do rtot require perfect sight Unas; balconias 
may help improva them. Sight linaa for tha sida 
seats in tha auditorium ahould permit a mini¬ 
mum of two-thirda of tha main acting space to 


ba seen through tha conventional proscenium; 
conversely, care should ba takan that araas 
beyond tha acting apace ara masked. 

Stating Factlititt Seat spacing prafarsbiy always 
sxeaads the minimum of tha Naw York Coda of 
32 in., back-to-back; and, if possibia, seats ara 
not lass than 20 in. on canters. Use of ’‘Con¬ 
tinental" sealing, in which each seat row ba- 
comos an aisle, should ba limited to small au¬ 
ditoria, where it doss not force tha rear row to 
ba located too far from tha staga. Aisle widths 
and numbar of aisles ara generally determined 
by building codas. 

AudAofiMi CaptcilY and Type Need to vary the 
capacity of an 600-saat auditorium ia not ur¬ 
gent. However, whan naoaasary, this may ba 
accomplished with curtains, placed in such a 
way, perhaps under tha lip of a balcony or at a 
natural break in tha auditorium, that they do 
not appear to change tha assantial proportions 
of tha auditorium. Empty seats visible to actors 
ara a detriment to good performances. Experts 
should ba consulted as to tha acoustical affect 
on the auditorium. A solid partition will vary 
probably causa havoc in tha acoustics. 
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SCENERY 
PROPERTIES 
AOORS X 


SMOKE VENT 


^ 'PASSAGE 
CYCLORAAAA ^ 


GRIDIRON 1 


EFfEaiVE 
STAGE AREA 


TRAPS 


BORDERS’ 


PW, Proscenium Width 
PH, Proscenium Height 
Pin roll is located at lines gallery 


Cross Section -l- 



Rigging Diagram 


STAGE DIAGRAMS 

Advantages or disadvantages of stadium 
houses versus balconies are subfect to much 
discussion. The best opinion seems to agree 
that a stadium house for a capacity of over 
800 or 1,000 will have a rear row of seats too 
far from the stage for “comedies of errors,*' al¬ 
though satisfactory for spectacle pieces. 

Auditoriuiii Lighting The object of lighting in the 
auditorium is to concentrate attention upon the 
stage, even before the curtain goes up. In moat 
cases, lights with reflectors, in coves hidden 


from view, will prove most satisfactory. Flu¬ 
orescent lighting, though efficient, is difficult 
to use because it cannot be dimmed. The color 
of the light should be neutral though warm. 
Chandeliers are usually considered objection¬ 
able. 

Stage Area Space is the most vital considera¬ 
tion. It is necessary that the stage be so ar¬ 
ranged that up to five sets can be set up and 
stacked in succession, without being seen 
during the performance; and that this be done 


without acrobatics on the part of amateur stage 
hands. Furthermore, open-air (plain-air) scenes 
require the appearance of great height. Again, 
a high stage loft and an expanse of unimpeded 
wall space are desirable for storing current 
sets. This means confining openings to one 
wall if possible, or, at the most, two. It is also 
necessary that the stage provide a “crossover,** 
i.e., a passage for actors across the stage, 
either behind the stage through a corridor, pos¬ 
sibly through the stage shop, or behind the 
cyclorams 



Center Aisle Continental 



Side Section 



Stadium Type 



SEATING AND AISLE ARRANGEMENTS: Heavily shaded areas represent stage and seating area losses from 
comparative visual position in various systems. 
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SIDE TABS CAN BE RAISED THIS TYPE ON DRAW TRACKS REAR IN 2 



Acting FncilitWI JUv meting mrem extends slightly 
more than the width of the proscenium, and is, 
at the least. 20 ft deep It should be trapped 
throughout its extent, with unimpeded space 
below. 

All types of stages are preferably provided 
with an ample foreslage Even though this is 
not carried to an extreme, it is desirable for 
performances which are to be seen in the 
“round” rather than through a picture frame, 
and for soloists or lecturers. It can include pro* 
visions for removable seats, thus varying the 
auditorium's capacity. 

The stage manager requires at least a desk, 
with direct access to stage, and to dressing 
rooms. The prompter needs a small apace from 
which he can hear and follow action without 
being seen 

Scsflic Provitions Cyctormmms, or background 
surfaces, are illustrated by diagram and are 


susceptible to great variation, both as to ma¬ 
terial, number of units, and shape. In planning 
for the type of cyclorama to be used, provision 
must be made for moving scenery horizontally. 
Permanent solid cycloramas, made of plaster, 
are particularly desirable for use only as a back 
wall of an encircling stage Curves must be 
acute, and as a rule it will be found desirable to 
tilt the cyclorama back slightly to reduce objec¬ 
tionable sound reflection. (See Fig. 2.) 

The gndiron consists of a number of struc¬ 
tural steel shapes suspended from 70 to 90 ft 
above the stage floor. Its exact location and 
composition are best determined by a stage 
equipment specialist The pinrmH is located 
along one wall of the stage, and serves as a 
means of scMSuring grid lines. It is commonly 14 
to 1 5 ft above the stage floor 

Two doors, each at least 8 by 12 ft, are usu¬ 
ally required for loading scenery One should 
open to the scene shop, the other to a street or 


alley The latter door may be omitted when no 
provisions are made for road shows 

Revolving or elevator stages may also be de¬ 
sirable, but are often too costly. 

Nonconyenlional Stages if great flexibility is re¬ 
quired in the stage, as would seem desirable for 
the community theater, a greater amount of 
stage area and cubage may be added to the 
wings With certain exceptions, it is obvious 
that a given amount of cubage up in the air does 
not have the multiplicity of use that it will have 
at stage level. The result may be a long, circu¬ 
lar, low stage surrounding the better part of the 
audience, closed off from the auditorium by a 
series of panels which may be shifted at will. 
Gridiron is usually eliminated unless funds are 
available for both grid and "encircling” stage. 

With this "encircling** type of stage, addi¬ 
tional storage space should be provided adja¬ 
cent to the shop; and scenes may be shifted on 



Plan 


Combined Green Room and dress¬ 
ing room for women's chorus (20 
people). The Green Room is an 
actor's recreation and discussion 
space, to which a few visitors may 
be admitted. Lights and mirrors 
are similar to those in other dress¬ 
ing rooms. 


Elev. 


Plan 



Typical dressing room for four 
people. Overhead lights are nec¬ 
essary for adjusting wigs and cos¬ 
tumes, and for final inspection of 
make-up. Lights at mirrors are 
preferably designed to illuminate 
the actors' faces evenly, rather 
than to light the mirrors. 



Typical "Stars*" dressing room 
for two people. Triple mirrors are 
desirable. Chaise longue is desir¬ 
able but not essential. Adjoining 
toilet should contain a shower and 
water closet. 



□ □ □ □ 
-MACHINES- 

__ 


'^CUTTING TABLES'^ 
CABINETS^ 


■ DYEING o 

• 

G I V DRESSING 


At left, plan of typical costume shop. Good light, prefer¬ 
ably natural, is essential for sewing machines. In many re¬ 
spects the costume shop is similar to the sewing department 
of a modern high school. 
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Fig. 3 Stog*t. ^ 

Heavy dotted line in section of encircling stage indicates 
variable position of forestage. Cyclorama shown in con¬ 
ventional stage must be flown when scenery is brought in 
from shop. Trapped space on conventional plan, 
center position of scene wagon on encircling stage, indi¬ 
cate acting areas. Scene wagons travel on tracks whose 
positions must be carefully plotted so wagons will clear 
cyclorama and tormentors. Since one purpose of the 
encircling stage is to facilitate other productions than 
the usual **picture-framed" type, emphasis on proscenium 
as a frame should be reduced to a minimum. 



In the stage shop are made scenery 
and properties. Facilities for woodworking, metalworking, 
and painting, and storage space for lumber, nails, tools, 
canvas, and painting materials, are all needed. 


Plan, encircling stage (wagon-type) 
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wagons. Whan the encircling stage is used with 
all panals open, wagons are dispensed with and 
scenery is formalized. If structurally possible, 
the entire proscenium should be unimpeded by 
fixed columns. However, two columns placed 
at either side of an imaginary proscenium may 
ba very useful for concealing vertical banks of 
lights. These light housings (in this case the 
columns) are called ’’tormentors,** and are pref¬ 
erably movable. (See Fig. 3.) 

Diagram of the encircling stage shows three 
spaces for two wagons (excluding the shop). If 
there is unlimited space, more wagons may be 
made available; but the ensuing complications 
are considerable and the gains small. The en¬ 
circling stage becomes less practical as the 
size of the auditorium increases. Even with au- 
ditoria for 800, good sight lines are difficult to 
obtain unless stage area is substantially in¬ 
creased. It should be noticed, however, that 
productions which need side stages do not re¬ 
quire perfect sight lines 

One may conclude that encircling stages are 
both economically and functionally desirable 
for the smallest auditoria, while lor those of 
800 seats and up. their cost may become pro¬ 
hibitive. 

Outdoor Stage Size of outdoor auditoria varies 
considerably. The stage, of necessity, is some¬ 


what formalized. If possible it should have im¬ 
mediate access to the inside stage, preferably 
through the wall, unless this arrangement is 
prevented by a built-in cyolorama 

Stage Shop Adequate area is a prime considera¬ 
tion. Equally important is the height to be al¬ 
lowed for the paint frame When the conven¬ 
tional type of stage, with gridiron, is used, the 
height for a paint frame is at least 30 ft. Even 
with the comparatively low ’’encircling'* stage, 
a 30-ft paint frame is necessary, since the ef¬ 
fective height of scenery remains the same. It is 
possible to rig the paint frame on the rear wall 
of the auditorium, or on a stage wall. However, 
when this is done, no scenery can be painted on 
the frame during productions or during re¬ 
hearsals. The shop is the center of most of the 
dramatic activities and includes subdivisions 
for carpentry, electrical, metal, and painting 
work. It should be provided with good outside 
light, preferably diffused. It should immediately 
adjoin the stage storage apace, the desirable 
clear ceiling height of which is IS ft. Less 
height can be used in storage spaces, but this 
necessitates laying flats on their sides, which is 
considered unsatisfactory. 

Costuisa Shop This, too. is a vital element in 
the community theater, because, of necessity. 


most of the costumes are made on the prem¬ 
ises. The costume-storage space should adjoin 
the costume shop. 


WORKSHOPS. DRESSING ROOMS. STORAGE 

Oressifig Rooms Requirements for individual 
dressing rooms vary, depending upon the 
likelihood of producing professional shows and 
the funds available. Most satisfactory would be 
provisions for 18 to 20 actors in a number of 
dressing rooms, each providing for 3 to 4 
actors, and two chorus rooms, one for man and 
one for women, each providing for about 20 
actors. One chorus room may be used as a 
Green Room or lounge foe actors. 

Rsheaftal Rooms The number of rehearsal 
rooms is determined entirely by how much use 
is made of the building and how often the 
stage is available tor rehearsal. Rehearsal 
rooms should be in the same proportion and 
somewhat larger than the acting area of the 
stage; and. acoustically, should reproduce 
stage conditions as closely as possible. The 
public lounge, adjacent to the auditorium lobby, 
may also serve for rehearsals. 


B*n Srkmalt 



Arts center. The proscenium stage at Sarah Lawrence Collage, Bronxville. N.Y. Architect: Marcel Breuer. Con¬ 
sultants: Stanley C. McCandless. E. C. Cole, Sidney K. Wolfe. This multipurpose auditorium (capacitY 500) is steeply 
raked and the stage floor h low to allow better audience perspective, especially for dance performances. Alternate 
rows of seats are removable to permit installation of tables or desks. The lighting gallery is close to the stage so 
that the control board operator s sight Nnes are similar to those of the spectators. The backstage wall opens onto 
tennis courts so the stage rosy be used for outdoor performances, commencement exercises, and special events. 
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By SAMUEL SELOEN 


NOTE: No fixod spooifiootions h«v« y«t boon 
drawn which arc applicable to outdoor thaatera 
everywhere. The following auggeatione ahould 
be regarded aa tentative, to be modified to auit 
particular local needa and available facilitiea. 


THE SIZE OF THE THEATER 

An outdoor theater can be planned to aeal aa 
many aa 3.000 apectatora without the uaa of 
amplification for the actora’ voicea. What ia 
recommended, however, aa an upper limit for 
the aeating. ia about 2.500. The auggeatione in 
thia outline are acaled for a atructure of be¬ 
tween 1.500-2,000 aeata, which ia nearer the 
ideal. 

OUTSIDE THE THEATER 

1. Pmrking Lot (or Lots) should be — 

Large enough to handle one car for every 

three apectatora. 

Deaigned to permit convenient and 
apeedy eait following the performance, 
with good acceaa from traffic routea. 

Surfaced with gravel or aaphalt and pro¬ 
vided with good drainage under all con- 
ditiona. 

Well lighted for eaae and aecurity in 
parking and walking. 

So arranged aa to permit the quick de¬ 
parture of any oar in caae of an emer¬ 
gency during the performance. 

Convenient to the boa office and the 
entrance to the theater. 

Located where the noiaea and lighta of 
late-arriving cara will not diaturb the 
performance. 

Well marked with aigna. 

2. A Business Office 

If the theater ia on or very near a main 
traffic route, the office of the manager 
may be placed at the theater. 

Uaual practice, however, ia to have thia 
office in the center of the neareat town 
where it ia readily acoeaaibla to patrona 
atopping in hotela and motela. 

In any caae. the buaineaa office ahould 
have an information center and diaplay 
apace in addition to work apace for the 
manager and promotion director and 
their aaaiatanta. 

It ahould include a place for the diaplay of 
foldera, a deak for handling rooming ac- 
commodationa. and the like. 

3. A Bom Office 

Convenient to both the parking lot and the 
entrance to the theater. 

With ahelter for patrona buying ticketa in 
bad weather. 

An Amphitheatre tor Epic Drama, Inatitute of 
Outdoor Drama. Umveraity of North Carohna, 
Chapel Hill. N C 1966 


Provided with windowa for advanced 

aalea. reaerva aeata. and general-admia- 

aion (if any), clearly marked with 
pricea. 

With telephone connectiona to the buai¬ 
neaa office (if not in the aame 
building) and to the ataga. 

Near toilet facilitiea and a water fountain. 

4. Other Facilities (Desireble Though Not 
Completely Necessary) 

A firat aid atation. 

A nuraery for patron a children. 

A pay telephone. 

A conceaaion atand or houae. 

5. The Entrence to the Theater 

Well marked, aimple, and attractive. 

Near enough to the parking lot to keep 
older people from tiring themaelvea 
while getting to the theater. 

Far enough away from the lot to let pa¬ 
trona loae the aound of traffic and fall 
under the quiet apell of the general aet- 
ting before atepping into the theater. 

Sometimea proviaion can be made for 
bringing very old or crippled patrona by 
car along a aeparaie path right to the 
theeter entrance. 

6. A Seperate Entrance end Perking for Cest 
end Crew 


THE AUDITORIUM 

Of primary importance are good hearing and 
good aightlinea to every part of the perfor¬ 
mance areaa. Thia meana that an effective com- 
promiae muat be made between width and 
depth. A very wide auditorium may have good 
acouatlca but poor eight linea. while a vary 
narrow auditorium will tand toward the re- 
verae. 

Effective acouatical planning dependa on the 
correct placement of reflective aurfacea for all 
aounda involved in the performance. Cara muat 
be taken, for inatanca. not to place oppoaing 
walla backing the aide atagea exactly parallel 
to each other (aa they may Muae a dialurbing 
reverberation in the lower part of tha amphi¬ 
theater). Remember that the aound wavea lend 
to bounce off mirror aurfacea at the aame 
anglea that light doea. 

One of the firat aida to good aightlinea ia an 
effective alope. Seeta may be aet on a riaing 
parabolic curve, or on two different inclinaa. a 
fairly mild alope for the lower half of audi¬ 
torium (the half near the main atage) and a 
ateeper alope for the upper (rear) half. Tha 
alope recommended for the lower portion ia 
12'^ (that ia. a riae of about 1 minute in 7), and 
for the upper 24'^ (about 1 minute in 3%) or 
ateeper 

There ahould be at leaat five aialea. two 
down the center, two down the ouiaide, and 
one croaa aide at the break between the two 
alopea. If the central aeating area in the back 
aection of the auditorium ia very wide, it can be 
broken by an additional longitudinal aiale ex¬ 
tending from the top down to the croaa aiale. 


All atepped aectiona ahould be illuminated by 
email hooded aiale lighta. 

The aeating may be provided by aturdy 
wooden benchea with plank backa. by benchea 
aurmounted by clamped-on plaatio aport aeata, 
or by individual metal aeata with or without 
arma. If aingle aeata are uaed. they may be ao 
mounted or racked together that patrona will 
not ahift them around. 

The moot aatiafactory aeata aeam to be either 
aturdy metal and canvaa folding chaira or 
chaira with tough, preformed plaatic aeata. 
Theae can be lifted for cleaning, tilted to 
avoid water puddlea during a rain, and can be 
atored indoora when not in uae at the cloae of 
the aeaaon. All aeata ahould be clearly num¬ 
bered. The width of each aeat ahould not be 
leaa than 18 in. and need not be more'than 23 
in. A comfortable width ia about 21 in. The 
diotance between rowa of aeata ahould be 3 ft. 
Other detaila about the auditorium which need 
to be kept in mind are: 

1. Toilet facilitiea, placed and houaed where 
they are convenient to both aidea of the audi¬ 
torium but are not noiay, and of aufficient num¬ 
ber to accommodate the peak requirementa 
which occur juat before performance and 
during an intermiaaion. 

2. Rain aheltara on both aidea of the aeeting 
area or at the back, for uae in caae of audden 
ahowera. 

3. Conceaaion bootha on each aide (walled 
in to reduce the noiae of refrigeratora and the 
handling of bottlea). 

4. Good paving (not looae gravel which ia 
very noiay) and good drainage everywhere. 

5. Sufficient auditorium lighting to let pa¬ 
trona read their programa eaaily, and high 
enough to be out of their eyea. 

6. Signa placed where they will indic:ate 
clearly to the patrona where the varioua aec¬ 
tiona of aeata are. aa well aa the toileta and the 
refreahment centera. 

7. A public addreaa ayatam (or announce- 
menta to the audience on rainy nighta- 


THE STAGES 

The uaual arrangement of acting areaa in an 
outdoor theater ia a large main atage and two 
amaller aide atagea in front of the proacenium 
wall and to the right and left of the main atage. 
Thia plan allowa for flexible and continuoua 
action ainca, by taking a acene off to one of the 
aide atagea, it permita the technical crew to 
change a aetting on the main atage. Thua tha 
play doea not have to be broken at any point, 
except for the intermiaaion. 

Theae featurea are recommended for the main 
(central) atage: 

1. A level 3 ft above the baae of the loweat 
row of aeata in the auditorium. 

2. A proacenium opening of about 70 ft. 

3. A depth of about 40 ft from the line of 
the proacenium walla. (The apron in front of 
thia line ahould be aa narrow aa poaaible.) 

4. Plenty of wing apace —at leaat 50 ft—at 
each aide of the acting areaa. 

5. A height for the proacenium wall on each 
aide of the opening of 16 to 18 ft and of a 
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Unglh sufficiant to mask from the audianca all 
activity back ataga. 

6. An appaaranca for tha proacanium wall 
which ia aimpla, fairly nautral, and thoroughly 
in kaaping with both tha natural aatting of tha 
thaatar and tha atyla of tha play baing par- 
formad (log, board, atona, or brick). 

7. Laval ground, wall drainad and prafar- 
ably aurfacad with aithar camant or aaphalt 
(whara acana changing doaa not raquira a 
amooth claar floor, tha dancara can ba halpad 
by giving tham aavaral inchaa of aand aa a 
danca covar). 

8 Soma amphithaatara hava baan built 
with a aacond. alightly highar, laval with ona 
or two longitudinal atapa landing up to It, 
about 20 ft upataga, in an affort to incraaaa tha 
variaty of acting apacaa availabla. Caraful 
conaidaration ahould ba givan to ita affact on 
acana ahifting, dancing, or othar thaatar uaaa 
bafora thia ia incorporatad aa part of tha par* 
manant daaign. 

9. In aoma caaaa It will ba nacaaaary to in* 
cluda anchoring davicaa for Jacka, ftangaa, and 
ataga bracaa aupporting haavy movabla 
aoanary aat diractly and parmanantly into tha 
hard aurfaca of tha ataga floor. 

10. Elactrical outiata for ataga lighting and 
for tha oonvaniant attaohmant of cabla to apa* 
cial affaota auch aa campfiraa. 

11. Circuita for an intarcommunicatlon 
ayatam batwaan dapartmanta. 

12. Unlaaa a ataap ambankmant or a clump 
of tall traaa can aarva aa an acouatical back* 
ground, a high woodan or maaonry wall ahould 
ba aractad bahind tha ataga to provida a 
aounding board at tha raar of tha acting araaa- 
Thara ahould ba maaking winga for atda an* 
trancaa on tha main ataga and for mounting of 
lighting aquipmant and for oonvaniant acana 
ahifting apace. A back wall for a 70*ft proacani* 
um opening would bo about 1 10 ft. 

Thaaa foaturaa are auggaatad for each of the 
two aide atagaa (right and left of tha proacani* 
um opening): 

1. A level 2 ft above that of tha main ataga (5 
ft above tha baaa of the lowaat row of aaata), 
with aaay accaaa from both backataga and tha 
main ataga. 

2. Tha area covering a quarter of a circle 
with a radial canter on tha proacanium wall of 
tha noain atage, atarting about 30 ft back from 
tha opening (giving a cut*of*pla-ahapad acting 
apace on tha aide ataga of about 30 by 30 ft 
with the curve toward tha audience). 

3. No proacanium frame of any kind ia 
neadad for thia aide ataga (tha proacanium 
wall of the main ataga forma tha raar wall for 
thaaa aide atagaa). 

4 Three atapa or a ramp at the front corner 
to connect tha aide ataga with tha apron of tha 
main ataga. 

5. Laval ground, drainad and aurfacad like 
tha main ataga. 

6. A door or concealed paaaagaway con* 
nacting thia ataga to tha wing of the main 
ataga for tha uaa of actora. 

7. Conaidarabla working apace, right or 
left, beyond thia acting area for tha manipula* 
tion, and poaaibly tha atoraga. of acanary and 
propartiaa to ba uaad on thia ataga. (If thaaa 
are to ba atorad backataga in a wing of tha 
main atage and brought out front whan needed, 
an adequately concealed paaaaga ahould ba 
provided for tham.) 

Caraful thought muat ba givan to the far 
background of tha three atagaa. Tha view of 
tha ataga and beyond it to tha treaa or diatant 
mountaina ahould ba attractive and mood* 


creating from tha moment tha apactator firat 
cornea into tha thaatar area. 


THE BACKSTAGE AREA 

In tha winga: 

1. Thara ahould ba plenty of free apace for 
tha aaaambling of actora, tha organising of 
groupa, and tha maaaing of crowd voieaa for 
offataga affacta. 

2. Property tables should ba placed in loca* 
tions convenient to both aides of tha main 
atage and tha antrancas to the aide stages 

3. Thara ahould ba adequate spaces for tha 
storing and sheltering of tha portable scenery 
units and properties. 

4. Thara ahould ba proper drainage in every 
part. 

5. All tha permanent wiring ahould ba run 
undar ground whara it cannot trip tha actora or 
intarfara with tha movement of aoanary and 
properties. 

6. Soma controlled illumination ahould ba 
provided for backataga operations, wall 
shielded so no direct or raflaotad lighting will 
ba seen by tha apaotatora. 

7. Thara ahould ba sufficient apace for the 
drying of acanary, costumaa. and properties 
tha morning after a rain. 

8. A bulletin board for nightly directions to 
actora and taohnioiana should ba aat up in a 
free and convenient spot, a little away from any 
of tha main traffic lanaa onto tha stage 

9 Thara should ba an efficient intercom* 
munioation ayatam over which maaaagaa can 
ba sent from ona aide of tha ataga to tha othar, 
from tha ataga manager to tha alactrician, tha 
organist, and tha house manager 

Tha area bahind tha main stags should not ba 
uaad for any large operation. Thara should ba 
no lighting hare aiioapt what may ba planned 
for ataga affects, and ail traaa should ba left 
standing to maintain a good background 
acraaning for tha ataga pictures 

A spacious paaaagaway ahould ba provided 
for tha actora and technicians who hava to 
cross bahind stage from ona wing to the othar. 


THE DRESSWe ROOMS 

Tha plaoamant and aisa of tha dressing rooms 
will depend to a great aatant on local topog* 
raphy and on tha number of actora In tha show. 

Tha dressing rooms ahould ba put aa near 
tha wings aa possible without interfering in 
any way with tha backataga movamant of 
aoanary and actora. 

At tha same time, tha dressing rooms should 
ba completely out of view of tha audianca. 
Cara should ba taken to sea that no light 
ahinirrg through a door or window finds its 
way directly or indirectly to tha eyas of the 
spectator, and that noises in the dressing 
rooms are not heard out front. 

Tha dressing rooms may ba laid out as a 
group of small units to taka care of small 
groupa of actora, or aa larger rooms capable of 
taking care of big groupa of man or woman. 

Tha beat arrangamant has smaller dressing 
rooms for salactad groupa of mala and famala 
actora; ona for tha leading man. ona for famala 
leaders, and othar rooms for groupa of aacond* 
ary players. 

If thara are any in the show who hava to use 
unuautl makeup, like Indian body waih and 
war paint, these should be given an area parti¬ 
tioned off BO that their body makeup will not 


rub against othar actors' costumaa. They 
should hava also their own shower facilities. 

A ahalf*typa makeup table of 18 in. width and 
30 in. height should ba built around tha walla of 
tha dressing rooms with a 2 ft 6 in. or 3*ft 
space for each actor. In front of each actor will 
ba a makeup mirror with a 75*watt light on each 
aide. Benches or chairs 18 in. high, sufficient 
for all of tha makeup positions, ahould be pro* 
vidad 

Ample space and aquipmant ahould be 
furnished each member of tha coal for dressing 
and for tha hanging of costumaa, aspacially if 
they are of period daaign. Soma parmonani 
costume racks are recommended. 

It ia desirable to hava at least ona fulHangth 
mirror in each dressing room. 

Showers, lavatories and toilet facilities must 
ba supplied for each large dressing room or 
dressing room area. Thara ahould ba at least: 

• Ona toilet for each six parsons 

• Ona shower to each six parsons 

• Ona wash basin for each four persona 

• Several urinals for man 

• Mora toilets for woman 

If the production has only a few actora who 
use body makeup, tha need will be for fewer 
ahowara and more wash basins 

Hot and cold running waiar muat ba fur* 
nishad. It will be needed by the actors in tha 
evening and by tha costumer during tha day. 
Tha hot water heater must ba large enough to 
furnish hot water to a large number of actors in 
a short apace of tima. Thara might ba ona 400* 
gal heater or two 200*gal haatara, ona for each 
side. Oil, coal, or gas haatara are batter than 
electric ainca tha electric raquira a longer 
warming*up period than can usually ba tolar* 
atad. 

Tha dressing rooms must ba properly vanti* 
latad. Louvers and large circulating fans are 
auggaatad. Windows, if uaad, ahould ba placed 
away from tha stage and tha audience area to 
minimise light leaks. 

Light baffles for doors can ba used to avoid 
thaaa leaks. Tha doors ahould ba placed in such 
a way aa to ba of convanianca to tha actors 
wanting to roach the backstage areas, while 
kaaping to a minimum tha danger of light spills 

SHOPS AND OFFICES 
The Costume Shop 

The shop should be conveniently close to the 
draaaing room area. The aise of it and the 
equipment of It will depend on whether it is to 
ba uaad simply for the maintenance or also for 
the preparation of costumaa If it is to serve ae 
tha main construction canter it ahould contain 
apace for a large cutting table (about 3 by 6 ft) 
and at least four sewing machines, sewing 
tables, and chairs. Tha shop muat ba large 
enough to house one or more washing ma¬ 
chines It ahould also have apace for the 
storing of matariala and acceaaories. Tha shop 
ahould be at least 30 by 30 ft. It would ba wise 
for tha architect to consult the costumer bafora 
tha final plans for thia room ara drawn. 

Tha costume shop ahould ba weatherproofed 
and wall ventilated to prevent mildewing of tha 
costumaa in damp waathar. If tha shop ia to ba 
used as tha winter costume storage room, it 
will raquira a more carefully oonatructad 
building than ona used only in tha summer 
months. 

Very important is an indoor drying room for 
the rapid drying of laundered costumaa on 
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rainy days, and iha drying of suita and draaaas 
caught in aummar ahowara during a perfor- 
manoa. 

Tha coaluma room ahould ba wall lightad by 
fluoraacant lampa. 

Tht Sctne Shop 

Tha acana ahop ahould bo localod in Iha back- 
ataga araa, and it ahould not ba in viaw of Iha 
audianoa. Unlaaa it ia to ba uaad alao for tha 
nightly atoraga of acanary it doaa not nacaa- 
aarily hava to ba immadiataly adjacant to tha 
ataga araaa. Howavar. it ahould ba built for tha 
convaniant ramoval of built and paintad aca* 
nary and propartiaa from tha ahop to tha ataga. 
It ia vary important that tha building ba 
waatharproofad, and that it ba largo anough 
and of propar haight for tha conatruction and 
painting of all ahapaa of acanary. It ia wall to 
conaidar tha width and tha haight of tha doora, 
ainca tha complatad acanary unit may ba 
rathar high and wida and will tharafora raquiro 
an opaning larga anough to parmit ita baing 
carriad out aaaily 

Tha aisa of tha aoana ahop ahould ba at laaat 
30 ft long by 30 ft wide by 20 ft high, it muat ba 
long and wida anough for tha oonatruotion of a 
big two* or thraa*fold flat. Tha aoana ahop muat 
ba high anough to allow a 16-ft flat to ba moved 
around aaaily in an aract poaition. There ahould 
ba larga doora at tha and of tha building moat 
convaniant to tha ataga. Tha doora ahould ba at 
laaat 12 ft wida by 0 ft high. 

Tha ahop ahould ba wall ventilated to apaad 
tha drying of tha fraahly paintad acanary and 
make tha technical craw comfortable while 
working in hot weather. 

Tha ahop ahould ba wall lightad. preferably 
by fluoraacant lampa. 

It ahould ba equipped with hot and cold 
running water. A ahowar would ba daairabla. 

Oaairabla ia an outdoor apace for tha 
building and painting of acanary and propartiaa 
during parioda of good weather. 

Thera ahould ba a waathartight atoraga room 
for tha praaarvation of tha acanary and proper* 
tiaa during tha winter montha. Precaution 
ahould ba taken to prevent damage by rata. 
(Sacka of "Warfarin'* or other rodent repel* 
lanta may ba placed around both tha acanary 
and coatuma atorarooma.) 

Officts 

It ia daairabla to hava backataga office apace 


for tha director, technical director, lighting 
director, choir director, and ataga manager 
Tha ataga manager ahould have at laaat daak 
apace Tha coatumar and technical director can 
uaa a aaction of their coatuma and acana ahopa 
raapactivaly aa officaa 

LIGHTING TOWERS AND OTHER LIGHTING 
STATIONS 

A apacial problem which will coma into tha 
architact'a planning ia that concarnad with tha 
daaign of tha lighting for tha three atagaa Thia 
ahould bo worked out carefully In eonaultation 
with a lighting expert 

Tha firat part of tha problem involvaa tha 
ahapa. aita and placement of tha two lighting 
towara (for front illumination of tha acting ar¬ 
aaa) on each aide of tha auditorium. They 
ahould ba clooa anough to tha main ataga to 
provide it with maximum apotlighting, far 
enough in — toward tha cantor of tha auditorium 
— to make tha angling of tha light linaa to tha 
cornara of thia ataga affective. At tha aama 
time tha towara ahould ba far anough up tha 
hill away from tha aide atagaa to parmit 
getting good illumination down onto them. 
(Soma of tha apotlighting for each ataga will 
coma from tha near tower, aoma from acroaa 
tha auditorium from tha tower on tha other 
aide.) Each tower ahould ba high anough to let 
tha light fall on tha near aide ataga at an angle 
of about 45'’« illuminating clearly figuraa on 
that ataga without apilling light onto tha main 
ataga beyond. If tha aide ataga axtanda 30 ft out 
from tha proacanium wall and tha tower ia 
placed about 15 or 20 ft up tha hill from thia — 
that ia. 45 or 50 ft from tha proacanium wall — 
tha tower may hava to riaa 30 or 35 ft above tha 
level of tha main ataga. 

At laaat two banka ut ^arga apotlighta will ba 
hung in tha top of each tower. In tha bottom of 
one tower might ba placed tha control board for 
all ataga lighting, and in tha bottom of tha 
other Iha conaola of tha alaotric organ, together 
with tha control of any aound equipment (auch 
aa that for a narrator) that may ba employed in 
tha play Soma thaalara uaa apace below tha 
lighting towara for raat rooma for tha audience, 
after providing aaparata accaaa for tha lighting 
crow. 

While tha towara are baing placed for affac* 
live illumination, they muat ba arranged in auch 
a way aa not to intarfara with tha eight linaa 


from tha rear aide cornara of tha auditorium to 
the acting araaa on the aide atagaa. In order to 
keep Iha aight linaa clear, tha architect will 
hava to put tha towara cloaaly contiguoua to 
Iha aide aialaa, and ha may hava to modify tha 
width of tha auditorium at tha back. 

Soma of tha amallar and newer thaatara. con¬ 
centrating on uaa of tha Quarlz-lodina lamped 
long-throw apotlighta. hava minimized tha uaa 
of lighting towara by mounting a battery of 
apotlighta on top of tha rain ahaltar at tha rear 
of tha audience. A few yaara ago Iha apotlight 
coat would hava bean too great, but new lana 
ayalama developed for quartz lighta now allow 
thia type of mounting aa an incraaaingly popu¬ 
lar aolution for lighting both main and aide 
atagaa At praaant moat thaatara atill uaa 
lighting towara aa wall aa the newer rain- 
ahaltar mounting. 

Other alationa for ataga lighting will ba on 
pipe framing Juat behind tha edge of tha proaca¬ 
nium walla on both aidaa. and in narrow foot- 
light trougha at tha front adgaa of tha main and 
aide atagaa Tha play will doubtlaaa require ad¬ 
ditional incidental alationa, but ainoa thaaa will 
probably ba on or behind acanary unite they 
will not involve tha architect. 

All permanent wiring which ia to ba run In 
conduita under Iha ground from Iha towara to 
tha atagaa. between tha towara and between 
tha atagaa. and to oontrola. ahould ba laid be¬ 
fore any paving ia dona. 

LIGHTING CONTROL EQUIPMENT 

The lighting control booth ahould allow the 
operator full viaion of all acting araaa which 
are to ba lightad. Tha beat location in tha 
1.500-2.000 aaat theater ia above tha rain 
ahaltar high over tha rear of tha audience. 

Soma thaalara uaa a booth built in Iha canter 
of Iha auditorium, but thia cauaaa a loaa of 
valuable revenue aaata. Othara uaa apace in tha 
ticket office building, or apace at Iha baaa of 
one of tha lighting towara. 

Location of lighting control conaolaa back- 
ataga ia conaldarad old faahionad and inaffi* 
oiant. 

Many good lighting control ayatama are on 
tha market and a number of them ahould ba in- 
vaatigaiad to determine tha beat poaaibla 
choice for your production aituation. A mini¬ 
mum of 85.000 to 100.000 watta will ba re¬ 
quired in any atandard aituation. 
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ROOM AND AREA REQUIREMENTS 

Music facilities can ba divided into two 
general classifications depending upon their 
function: those used for instructional activities 
and those serving in an auxiliary capacity such 
as storage areas, workrooms, and offices. A 
typical large music facility for an institution 
of higher education will require a wide variety 
of rooms end work areas. The needs of ele¬ 
mentary and secondary schools will probably 
be somewhat less but will incorporate many of 
these functional areas. (See Fig. 1.) 

1. Instructionat araas 

Rehearsal halls 
Practice rooms 
Class piano rooms 
Regular classrooms 
Listening facilities 
Studios 
Recital hall 
Combinations 

2. AuMitiary araas 

Storage areas 
Music library 
Work rooms 
Broadcast control booth 
Additional facilities 

Iflfttriictionat Araas 

Raheanal Halls - lastniaiantai Rooaii An instru¬ 
mental rehearsal room obviously should be 
large enough to accommodate the largest band, 
orchestra, or combined group expected to use 
the facility. The needs may vary from one sec¬ 
tion of the country to another, but 80 to 120 
pupils may be taken as the normal range. In 
some areas which emphasise large bands it is 
not unusual, however, to find groups con¬ 
taining up to 180 pupils. The use of the school 
for community music activities should also be 
considered. Combined school and community 
groups may make it desirable to construct 
somewhat larger rehearsal facilities and pro¬ 
vide additional storage space. 

Room Sita. In estimating the approximate 
number of square feet of floor space that 
should be provided for instrumental groups, 
one should allow 20 to 24 sq ft per student (i.e.. 
1,600 to 1,920 sq ft of floor space for an 80- 
pieca band or a 60-piece orchestra). This will 
provide the necessary space for aisles, music 
stands, and other equipment No student 
should sit against a wall or stand within 7% ft 
of the ceiling. This is especially true of the 
basses and percussion instrumants, which are 
frequently placed on the highest riser in the 
back of the ensemble 

Room Haight. The height of an instrumen¬ 
tal rehearsal hall depends on the number of 
students involved ss well as the shape of the 
room. One of the common faults of music facili¬ 
ties is the lack of sufficient ceiling height. 
Ceiling height must be plenned for acoustic 
purposes even if a split-level effect is created 
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on the floor above the music suite Not all such 
rooms will be designed with a ceiling that is 
parallel to the floor, so that an average ceiling 
height figure may be more meeningful than a 
simple number. This average will be in the 
neighborhood of 14 to 18 ft. Anything less than 
a 14-ft celling in an instrumental rehearsal 
room should be questioned. Another check to 
ensure edequate space for proper acoustics in 
a rehearsal room is to allow approximately 
400 cu ft per performer. 

Risars. Differences of opinion will be found 
concerning the desirability of providing risers 
in instrumental rooms. Pupils sitting in the 
back of the room and the far aides may have 
some difficulty in seeing the conductor unless 
they are seated on an elevation of some sort. 
No decided preference for flat floors or for 
risars has been demonstrated. Architects are 
currently designing music rooms of both types 
according to the preference of those planning 
the facilities. Whichever is used, flet floors or 
risers, it will be necessary to make the appro¬ 
priate adjustments to provide tor diffusion of 
sound. With the use of risers, additional room 
height will be needed Some schools feel that 
semipermanent or portable risers solve the 
problem and provide room flexibility. The pro¬ 
vision of sets of risers —one to bo kept in tha 
auditorium and another for the rehearsal hall — 
avoids some of the logistical problems, but 
many directors who have risers in the rehearsal 
room find the flat floor of the stage satisfacto¬ 
ry. Many symphony orchestras have abandoned 
the use of risers, their conductors having dis¬ 
covered that when the brass and parcuasion 
sections ere aiavated. they often overbalance 
the strings. This may be even more true with 
school orchestras. The problem presented by 
the lack of stage anclosuras (shells) far out¬ 
weighs the problem of whether or not to use 
risers on the stage. Risars that telescope into 
the wall are another possibility, but the expense 
involved may prohibit their use in many situa¬ 
tions. 

If risers are used, a width of 60 in. for most 
terraces will prove adequate. A 60*in. step will 
be wide enough for a single row of instrumen¬ 
talists or two rows of singers The top riser 
should bo wider (up to 120 in.) since the back 
of the room ordinarily accommodates the 
larger percussion and bass instruments Ordi¬ 
narily, an elevation of 6 to 8 in. is adequate 
(sight line is a good indication of ear lino). A 
white strip of paint or a rubbertxed nonakid 
tread on the edge of ell risers provides sn 
element of safety. Tha number of terraces will 
range from one to five, depending on the size of 
the room and tha needs of the organizations 
using the rehearsal facilities 

Other Considarations The instrumental 
rehearsal room will probably be used for 
instrumental classes snd possibly even for 
theory or other music classes Mounted chalk¬ 
boards are therefore desirable Since rehears¬ 
ing is the room's principal function, however, 
no decision should be made that will detract 
from its ability to fulfill that role. The straight 
chairs required for performing groups should 
not bo sacrificed for tablet armchairs. Provi¬ 
sions for closed-circuit television and a pro¬ 
jection screen should be considered. Many 
rehearsal rooms being currently planned and 


built incorporate microphone outlets with ade¬ 
quate wiring leading to the control room. 

If the room is to bo used for orchestra re¬ 
hearsals or cello classes, some thought should 
be given to the effect of cello end pins on tile 
or wood flooring. One solution is to provide for 
/«-in. plywood floor panels large enough to 
serve the player and his instrument 

Finally, it should be noted that there is some 
doubt as to the advisability of bands and 
orchestras using the same rooms. Recent re¬ 
search has indicated that, for teaching pur¬ 
poses. the bend requires a much less rever¬ 
berant room than does the orchestra. 

Rahaarsal Halit - Choral Rooms The specialized 
requirements of choral rehearsal rooms are 
somewhat different from those of facilities 
used exclusively for instrumental groups 
Space requirements are simplified since it is 
not necessary to provide floor area lor music 
stands and instruments. If the vocal groups are 
to stand for rehearsals. 6 sq ft per pupil will 
suffice. The use of fixed chairs on risers will re¬ 
quire more space; at least 10 sq ft is necessary 
for each pupil if the risers are tha minimum 
width of 30 in. Extra space should be planned 
if wider (36- or 40*in.) risers ore preferred. 
15 to 18 sq ft per person being not unusual 
Choral room ceilings do not need to be as high 
as those in instrumental rehearsal halls, but 
should be higher than those in an ordinary 
classroom 

Risars Few If any large choral groups re¬ 
hearse or perform without the use of risers 
They are used to avoid having the tone of 
singers in the back rows obstructed by the 
bodies of the singers In front They ore also 
essential for easy observation of the con¬ 
ductor An elevation of 6 to 10 in sod a width 
of 40 in. are adequate for permanent or semi¬ 
permanent choral risers 

Few choral directors desire an aisle in the 
center of the room This may be avoided if the 
width of the riser and the distance between 
seat rows are sufficient to allow convenient 
passage Safety regulations differ, but risers 40 
in. wide are adequete to meet the requirements 
in most areas. 

Since the choral room is most likely to bo 
used es a general classroom in nonchoral 
hours, folding tablet armchairs will be useful 
(or both classroom and rehearsal functions 
Fixed opera (theater) chairs are sometimes 
employed in choral rooms, especially when the 
room is designed to serve as a recital hall. In 
all probability choral directors will want to 
make recommendations concerning the chairs 
to ensure proper support for the lower back of 
the singers. Not less than 125 cu ft of space 
per seat should bo provided in recital hall- 
choral rooms. 

Some choir directors prefer to have their 
groups stsnd (or rehearsals as well as for 
concerts. In such cases the risers should have 
a width of approximately 15 in. and a height of 
8 or 10 in per step A permanent or portable 
stage is an advantage lor a choral room Three 
or four steps from the floor of the room to the 
stege can be designed to serve as permanent 
standing risers 

Other Considerations- The use of the 
choral room for other than rehearsal functions 
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Huggesla the advisability of providing chalk¬ 
boards, a projection screen, and closed circuit 50 music majofs X 16 hr per week = BOO hr per week 

television. Microphone outlets for recording 40 OH secondary instruments X 6 hr per Week = 240 hr per week 

and broadcasting should be considered. 80 theory Students X 2 hr per week = 160 hr per week 

Schools being built now should be planned to 150 elementary education students X 2 hr per week = 300 hr per yyeek 

make possible the use of performing groups '— -- 

for broadening the cultural life of the whole 1,600 hr per week 

school. 

Practice hours per week = 1,500 = 25 practice rooms needed 
Rahaanal Halls - Combined Vocal-lnstnimefital Fa- Hours available for use per week 60 

cilities Let it be said at the outset that acous- ■ _ ■ ■ ■ i 

tically, one room cannot serve for both vocal 

and instrumental rehearsals with completely est of music departments, a single all-purpose conditions for the other activities. It may be 

satisfactory results. Some communities, room can be planned in tmrms of spmcm to ac- dangerous to ask elementary school children 

however, find it economically unsound to pro- commodate the vocal and instrumental group and the majority of junior high school pupils to 

vide apace for both instrumental and vocal rehearsals, small ensembles and individual re- sing in such compromise situations. While 

groups while employing only one teacher. It is hearsals, library, instrument and equipment variable acoustical control may be employed, 

therefore expedient to consider space for the storage, instrument repair facilities, office, and the installation of such materials may be more 

combined vocal-instrumental situations. Pro- teaching studio as well as various other music expensive than providing additional facilities, 

visions for changing the reverberation charac- classes insofar as the scheduled school day When possible, separate special rooms for in- 

teristics of such a room with drapes or other permits. Although space can be provided for strumental and choral activities should be pro¬ 
materials are a possibility. this multipurpose situation, few of these vided, since vocal groups require a much 

In many one-teacher situations, one room is activities csn be adequately housed in one ‘warmer" room than do bands and orchestras, 

the nucleus of all music activities. In the small- room without creating undesirable acoustical Space in such a combination room will have 

to be figured on the basis of the suggestions 
made for instrumental rehearsal halls. The 
room might be thought of as the future in¬ 
strumental room, expansion to separate facili¬ 
ties being the ultimate goal. 

Practice Rooms Practice rooms are a facility 
peculiar to the teaching of music, with some 
special problems not encountered by adminis¬ 
trators or architects in planning other elements 
of the school. Among the factors which must 
be considered are isolation of sound, sixe, 
ventilation, amount of use, and supervision. 

Numbor. The number of practice rooms 
needed by a music department should be re¬ 
lated to the number of students involved and 
the administrative policies concerned with 
their use rather than by the amount of space 
created by the architect in splaying the back 
wall of the rehearsal hall. Some authorities 
recommend that students practice as much as 
possible in school, so that assistance and 
supervision are possible. Many feel that it is 
particularly important that practice room facili¬ 
ties are available for those students who play 
the larger instruments because of the difficulty 
in Mrrying the instruments home. These 
practice rooms should be convenient to the 
large rehearsal room, so that the moving of 
heavy, large instruments is minimized. In de¬ 
termining the number of practice rooms needed 




by a collegiate school or department of music, 
a calculation similar to that shown at the top of 
the page might be used. 

Sitm. Practice rooms vary in size according 
to their various functions. Individual practice 
rooms are quite satisfactory in the 6S to 65 sq 
ft range. This provides sufficient space for an 
upright piano, a chair, and a music stand —but 
little more. Public schools, once planned with 
several rooms of this size in the music suite, 
are now being built with slightly larger rooms 
for ensemble practice, reflecting the increased 
emphasis on small groups, both vocal and 
instrumental. Colleges which plan large blocks 
of small practice rooms will also want to pro¬ 
vide a number of larger rooms for ensemble 
practice, or to accommodate grand pianos <2) 


1 SKcUir^g cabirvels‘for sforz^e of books)record 
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or organs. 

Other Considerations. More and more 
school buildings in the North as well as the 
South are being air-conditioned, and this is a 
distinct advantage where practice rooms are 
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Fig. 1 Governof Tborou Johnson High School, Frodorick. 
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Md. Henry Powoll Hopkins and Associatts, Architects. 


concerned. In fact, there is no other way to 
provide proper sound isolation. If the building 
is air-conditioned, the practice rooms can be 
arranged in blocks, spaced compactly, and 
planned without outside windows. Sound 
filters should be provided for the air ducts to 
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prevent transmission of sound from one room 
to another, and the return air ducts should be 
placed in the ceilings or walla, not in the doors 
Construction to ensure adequate transmtssion 
loss will make practice rooms more eipensive 
than ordinary classrooms, but economies may 
be effected here with more justification than in 
some other parts of the music suite. 

Nonparallel walls have been widely used to 
avoid reflection of sound in these small rooms 
Double glass windows in the doors, or opening 
on the rehearsal hall or teacher's office in 
schools, permit supervision without interrup¬ 
tion. Electronic monitoring devices are some¬ 
times incorporated. 

Clast Piano Rooms Many school systems are 
now providing class instruction in piano as 
well as in the band and orchestra instruments. 
Some schools have constructed specially de¬ 
signed rooms for this type of instruction. 
These rooms should be as near as possible to 
the other music rooms in order to realize com¬ 
plete utilization in a coordinated music pro¬ 
gram. There should be acoustical treatment of 
the walls and ceilings, and insulation against 
sound transmission to and from other class¬ 
rooms as prescribed by the acoustical consul¬ 
tant. Careful consideration should bo given to 
sound conditioning of rooms for class piano if 
several pianos are used, due to the percussive 
action of tone production of several per¬ 
formers. The front wall should be equipped 
with blackboard (plain and with music staves), 
bulletin board space, music cabinet, and elec¬ 
trical outlets. Space should be provided for 
television, phonograph, and recording facili¬ 
ties. 

If electronic pianos are used in such a room, 
it is useful to provide an adequate number of 
electric outlets in the floor to avoid the need 
for estension cords and the hazard they pre¬ 
sent Organ class instruction is now finding 
increasing favor in several of our larger cities, 
and properly wired rooms should be planned if 
this activity is to be part of a school’s program. 

Rtgultl Clsttrooffll Regular academic class¬ 
rooms are used by many schools for classes in 
music history, appreciation, theory, composi¬ 
tion. arranging, and other music education 
Claeses Though the acoustical treatment may 
not need to be as extensive or expensive as in 
some other parts of the music suite, if the 
learning to take place in the room is to in¬ 
volve listening to music, more than ordinary 
care must be taken to block out extraneous 
sounds A classroom that will be used primarily 
for general music classes needs ample storage 
space for books, records, rhythm instruments, 
autoharps, piano keyboards, pictures, and simi¬ 
lar equipment Provision should be made for a 
pro|ector screen mounted at ceiling height or 
in a ceiling recess. 

In some situations it may be possible to pro¬ 
vide a projection room adjoining the class¬ 
room, or even between two classrooms so that 
the projector can be prepared without losing 
class time. If a classroom is to be used pri¬ 
marily for theory classes, it will be desirable to 
have staff lines painted on the chalkboard 
Conversely, if music literature classes are to be 
the principal occupants, painted staff lines are 
less desirable If a college classroom is to be 
used largely for music education classes, it 
will need adequate locked shelf space or will 
need to be planned adjacent to a storage room 
(with shelves) for the large amount of material 
used in such classes. In a campus school situa¬ 
tion. classrooms may need to be provided with 
rows of coat hooks and shelf space 

Littaflinq Facilitws Several types of listening fa¬ 
cilities are in common use in collegiate music 


schools today, and each presents specific 
planning problems. As independent study be¬ 
comes more common in secondary schools, 
some similar facilities will become desirable 
In the music department or In the school li¬ 
brary The principal systems include the 
following: 

1 A number of soundproofed listening 
rooms or cubicles are each provided with a 
record player The student receives phono 
recordings from a central location (often the 
departmental office) and is his own operator 

2. A bank of record players or turntables is 
placed in a central control room Worktables in 
an adjoining room are supplied with a number 
of receiving channels and sets of earphones 
The student requests a particular recording, 
which is played by the monitor in charge of the 
control room, and the student listens through 
earphones 

3. Tapes are made available to the student, 
who listens either in a cubicle as in (1) above, 
or in a central room (in which earphones are 
necessary). 

4 Tapes are administered through a control 
room, as in (2) above, and the student listens 
through earphones 

The planning of a listening facility is dictated 
first of ail by the kind of equipment the depart¬ 
ment uses, or the kind to which it wishes to 
change The number of listening rooms or 
cubicles, the size of the control room and the 
number of channels available, the number of 
places at the worktables can be calculated by a 
method similar to that employed in the case of 
practice rooms. The design of the system, if 
methods (2) or (4) are used, must of course 
precede the planning of the area Other than 
providing for adequate space and convenient 
location in relationship to other music areas, no 
general observations will be needed in this 
section. 

In many cases a college will set aside certain 
classrooms as theory laboratories. It may be 
desirable to provide cubicles in which students 
may work with individual tape recorders, 
phono records, or similar equipment. Certain 
storage and control requirements must also be 
planned in such situations. 

Stidios Traditionally much of the teaching of 
music has been done on a one-to-one basis 
Though this country has accomplished much 
through group instruction, it is still true that 
advanced instruction is almost always given to 
a single student- In colleges and conservatories 
this is carried on in studios which also serve 
as the faculty members' offices It is desirable 
also for schools to provide an office for each 
full-time music instructor Most frequently it is 
located adjacent to the teacher s rehearsal hall 
and is provided with windows that enable him 
to keep an eye on ensemble rehearsals being 
conducted by students in the hall or in practice 
rooms. 

In a college it is not difficult to determine the 
proper number of office-studios, since the 
figure corresponds directly with the number of 
applied music teachers More difficult is the 
matter of assuring the responsible author¬ 
ities that space devoted to the studios will be 
fully used. A college instructor teaching 
applied music is likely to have a teaching 
schedule of 18 to 24 hours per week, and ha 
will wish to do his own practicing and profes¬ 
sional work in his studio. Occupancy of some¬ 
where between 30 and 40 hours per week may 
thus be expected Administrators may expect a 
50 to 60 hour-per-week occupancy as they do in 
the case of classrooms and practice rooms. 
They may need help to see that an applied- 
music teacher cannot work effectively If he has 
to share a studio. 

Size The music teacher's office needs to be 


larger than a small practice room since he will, 
in all probability, have his desk and files there 
There should be enough additional space for 
group lessons if he has the need Music files, 
instrument storage, and work areas frequented 
by students should not be in the office-studio. 

College studios will vary in size with the 
instructor's specialty Studios of the senior 
piano staff will ideally be large enough to ac¬ 
commodate two grand pianos and the usual of¬ 
fice furniture of desk, file cabinets, and book¬ 
shelves. Studios of instructors of voice and 
other instruments, traditionally requiring only 
one piano, can be a bit smaller if acoustic con¬ 
ditions are otherwise met. Nonparallel walls 
are recommended, but the studio should not be 
designed in such a way that piano placement 
and disposition of furniture are made difficult. 

The size of the studio may also be deter¬ 
mined by other duties of the faculty member. 
As an academic adviser, he may need addi¬ 
tional space for file cabinets; if he uses the 
room for seminars he may require space lor a 
table and chairs. In virtually all cases a small 
mounted chalkboard in each studio will be a 
valuable asset. 

RaetttI Hall A room intended for recitals or for 
performances by chamber music groups or 
small ensembles may be termed a recital hall 
Anything larger falls into the category of the¬ 
ater or auditorium. Thus, planning the recital 
hall may well begin with a decision about the 
hall 8 intended use and its seating capacity 
This will in turn influence the size of its stage 
and bring about certain limitations of use A 
hall seating 250 people, say. can scarcely have 
a stage large enough to seat an orchestra and 
chorus, or even a large band. Schools may 
combine the idea of a recital hall or little the¬ 
ater with the need for areas for large-group 
instruction. 

As in the case of other large special-use 
rooms, one may think of a recital hall as in¬ 
cluding several subareas also Chief among 
these are performers' dressing room or rooms, 
pipe-organ chambers (if the hall is to have an 
organ), recording or broadcasting control 
room, and box office In each case, the loca¬ 
tion of these subareas should be considered in 
relation to ease of concert operation. For 
example, a control room should have a view of 
the entire stage, and performers' rooms should 
be located on the same floor as the stage rather 
than a floor above or below; otherwise both 
lose much of their convenience 

The seating capacity of the recital hall 
having been determined, its shape, propor¬ 
tions, etc., become matters for the architect 
But a number of practical considerations, often 
overlooked even by experienced architects, 
may be listed here For example, the lighting 
panel or dimmer panel should be located on the 
same side of the stage as the dressing room, 
for that is the side at which the stage manager 
will normally stand in order to communicate 
with the performers A bell or phone system 
should connect the backstage area with the 
box office, for efficiency in concert operation 
Doors leading from the wings onto the stage 
must be wide enough to provide lor the pas¬ 
sage of a grand piano—a small detail, yet one 
that has often been missed. If delivery of pianos 
or other large equipment is anticipated, the 
stage should have access to a loading dock 
And even if the music building caters primarily 
to campus audiences, provision for parking 
areas should be considered 

Even at the college level, the recital hall, as 
in the case of the large rehearsal rooms, will 
probably double as a classroom or large lecture 
hall at certain times. It may be necessary, there¬ 
fore. to provide theater-type seats with folding 
tablet arms so that the needs of both concert 
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audience and nole*taking atudenfa may l>e mat 
A large ceiling-mounted pro|ectian screen may 
be found desirable, as well as connections to 
the recording studio Some thought should be 
given to the location of a projector, since a 
special projection booth is unlikely in a small 
recital hall 

Fine Arts Combinetions Many schools are 
adopting the administrative policy of establish¬ 
ing fine arts departments and housing art. dra¬ 
ma. and music in units separate from the class¬ 
room area. Buildings of this nature usually 
consist of a music complex, a drama complex, 
and a visual arts complex. Dance may some¬ 
times be included (see Fig- 2). 

The music complex has been described 
earlier The drama complex consists of a small 
theater with a capacity of 300 to 500. work¬ 
room. dressing areas, one or more classrooms, 
storage rooms, radio-television control and 
listening areas, costume storage and work 
area, and library. 

Auxiliary Areas 

SlOtaoe Araif Adequate storage areas, planned 
with traffic patterns in mind, are important to 
the proper functioning of a music facility 
Storage, with proper heat and humidity control, 
is necessary for musical instruments, robes 
and uniforms, music, records, and various 
types of equipment With careful planning, the 


storage areas can be conveniently pieced and at 
the same time serve as a buffer between two 
sound-producing areas such as the instrumen¬ 
tal and choral rehearsal halls (see Fig. 3). 

Instrument Storage Instrument storage 
facilities should be located so as to minimixe 
the moving of instruments. Sufficient free 
floor space should be provided to permit 
smooth flow of traffic Storage cabinets lo¬ 
cated within the rehearsal areas are inacces¬ 
sible during rehearsal periods and frequently 
cause congestion during period changes. 

Uniform and Rohe Storage. Storage facili¬ 
ties should be planned for the school-owned 
band and orchestra uniforms, choir robes, or 
vestments. This closet space should be cedar- 
lined A well-constructed, close-fitting door 
will help protect against moths and dust. The 
closet space should be high enough so that the 
uniforms and robes will not touch the floor 
when hanging on the racks. Some provision 
should be made to space the uniforms and 
robes at equal intervals and to facilitate identi¬ 
fication. A separate (pigeonhole) compartment 
for the caps, belts, and other miscellaneous 
equipment should also be provided. 

Mulic Library Music libraries will range from a 
single set of filing cabinets in the music room 
to the school of music library complete with 
stacks, reading rooms, charging desk, listening 
facilities, and work areas. In most colleges 
there will also be smaller libraries (band. 



orchestra, choral) which are more like the 
school situations described here. 

Worbroomt Instrument Repair. Some sort of 
facility should be provided for emergency in¬ 
strument repairs. A special room is recom¬ 
mended, although many schools will use a 
section of the music library room or director's 
office for this purpose. Larger school systems 
will employ specially trained men to lake care 
of all instrument and equipment repairs. The 
minimum provision should be a workbench, 
stool, and a supply of tools for repairs. Cabinet 
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Fig. 2 Provitignt foi instnictiofi in dance may be included in some baildings. College Cooieryatory of Music. Uoi- 
veraity of Cinciniiati. Edward J. Schulte and Associates, Architects. 
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space with small drawers should be provided to 
hold pads, pad cement, springs, cork, and 
other miscellaneous equipment. If a great deal 
of repair work is done in the school, the work* 
bench should have a gas connection, electrical 
outlets, wood and steel vises, and other 
specialized equipment. Running water and a 
large sink for cleaning brass instruments 
should be included 

DupUcmting Room School music depart* 
ments will have the facilities of the general of* 
fice at their disposal in most cases and may not 
need duplicating equipment in the music suite 
itself. Most collegiate departments or schools 
of music and some school departments housed 
separately in a campus*type school will find a 
duplicating room invaluable. There are many 
times when the music department needs items 
copied — rehearsal schedules, instrumental 
parts of a student composition, football show 
routines, trip itineraries, vocalizes for the 
choir, songs in the public domain —that equip* 
ment should be readily available. The room 
should include enough counter space for 
several types of machines, space for collating, 
and a sink. 

Officms. A music program that functions 
smoothly should provide a well-located di¬ 
rector's office The size of the office and the 
types of equipment included in it will depend on 
the size and organization of the school. The 
room need not be especially large unless it is 
also to serve as a studio in which small-group 


instruction may be carried on. It should, how¬ 
ever, be able to accommodate a desk, two or 
three chairs, filing cabinets for correspon¬ 
dence. cabinets for miscellaneous storage, and 
any special equipment such as electronic 
tuners, piano, phonograph, radio, and tape 
recorder. 

Music teachers who teach in several loca¬ 
tions in a school (e.g., harmony in a classroom, 
choir in the recital hall, general music in a 
specially equipped center) need an office to 
organize the many materials and instruments 
and pieces of equipment with which they work. 
Offices are also essential for the department 
head or the director of performing groups be¬ 
cause of the frequent contact they have with 
members of the community 

Bfoadcast Control Booth The recent improve¬ 
ments in recording equipment and television 
education have resulted in many schools being 
constructed with facilities to make possible the 
use of these new techniques Educational pro¬ 
grams of all types are made available to the 
school and community; therefore, school space 
should be allowed for both receiving and broad¬ 
casting of music. The control booth should be 
well insulated for sound and should have 
slanted double glass windows for viewing the 
performing groups. Such a control booth is 
sometimes located adiacent to the stage of the 
auditorium or recital hall and sometimes be¬ 
tween the rehearsal halls. (See Fig. 4.) 


AdditioMi FacditMl Wmshroom and ToUat PacUi- 
ties. Because the music suite is frequently 
used at night when the remainder of the 
building is locked, washroom, toilet facilities, 
and custodial work areas must be provided 
within the music unit. In many instances they 
may be necessary for the changing of uniforms 
and must be convenient to the rest of the de¬ 
partment. These facilities require about 15 
percent of the total floor apace if adequate 
room is to be provided. If recitals to which the 
public is invited are given within the music unit, 
additional rest room space may be needed. 

Lounga Collegiate music departments may 
naad to consider the desirability of a lounge in 
which students can relax. If other study areas 
on the campus are some distance from the 
music facilities, one portion of the lounge 
might provide desk or table space. An area 
might also be provided for vending machines. 

Elavator. Because of the heavy instruments 
and equipment which it is frequently necessary 
to move in a music department, an elavator is a 
most desirable feature in a building of two or 
more floors. Also recommended is a loading 
dock adiacent to the parking area 


THE AUDITORIUM 

An auditorium should be designed so that the 
activities can be maintained and operated with 
a minimum of time and labor consumed in the 



Fig. 4 Tlie recent improvements in recording equipment end television education have resulted in iacilities to make 
use of these new technioties. College Conservatory of Music. Universitv of Cincinnati, Edward J. Schulte and Asso* 
ciates. Architects. 
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preparation of an avant In achoola, thia araa ia 
baing daaignad for aducation, not commarcial 
purpoaaa. 

Suige 

Tha ataga ia conaidarad firat bacauaa if ia lha 
part of tha auditorium moat fraquantly abuaad 
by tha daaignara 

Tha proacanium arch ai<a ia dapandant upon 
aavaral factora —tha aiza of tha auditorium, tha 
playing araa of tha ataga. tha height of tha ataga 
loft or grid (Fig. 5), the aiza of tha community 
uaing tha auditorium, and tha aaating capacity 
of tha auditorium. For general purpoaaa. tha 
proacanium arch ahould not aacaad 65 or 70 ft 
in width and tha height of the auditorium 
ahould ba in practical or artiatic proportion to 
tha width. Thia height ia an important factor 
that will determine tha location of tha grid. Tha 
grid will ba tha aubjact of a aaparata diacua* 
aicn. All of thaaa itama are interrelated, and 
tha architect muat conaidar all of them and 
their intarralationahipa. 

Tha playing aiza of tha ataga will ba datar- 
minad by tha aizaa of tha muaioal organize* 
tiona. tha ataga raquiramanta of muaioal or 
dramatic productiona. and tha aoopa of other 
activitiaa propoaad for thia ataga. Clarence J 
Beat racommandad in hia aurvay that an or* 
chaatra player ba allotted 18 aq ft of floor apace 
for himaalf. hia inatrumant. and hia muaic 
atand. Thia ia a ganarally accaptad figure for 
tha minimum aaating araa and ia much laaa 
than racommandad for tha rahaaraal hall, ba¬ 
cauaa lha apace needed at lha front of auoh a 
room naad not ba figured hare. A 100>piaca 
orohaaira would raquira about 1.860 aq ft of 
floor apace, or an araa about 50 ft wide and 36 
ft deep. For practical purpoaaa lha require* 
manta for band are about tha same. Tha ataga 
will have to ba proportionately larger if lha 
inatructor ia planning to rahaaraa and uaa 
combined choral and orchaairal groupa. Thia 
ia lha type of information tha muaic educator 
muat auppiy to tha architect. 

Tha ataga araa of 1,800 aq ft maniionad 
above merely rafara to that part of tha ataga 
viaibla to lha audience and uaabla inaida tha 
ahall or laga. Tha offalaga araa ia often over¬ 
looked. yet it ia a vary important functional 
part of tha ataga. In preaanting concarla, 
oparattaa, and playa, aoma offataga araa ia 
naoaaaary to handle paraonnal. acanary, and 
equipment. Thaaa araaa are often too email. 
Tha left and right offalaga araaa ahould each ba 
approzimataly ona-half lha aiza of lha ataga 
plua 10 percent. In addition, there muat alao ba 
aufficiant offataga araa for the pin rail, awitch- 
board, and aimilar permanent faaturaa A large 
proacanium opening can alwaya ba made 
amallar through tha uaa of curtaina, flata, 
taaaara. etc. If lha major architectural conatruc- 
lion ia too email, incraaaing the aiza of lha 
proacanium ia vary difficult. 

A good proportion to follow in determining 
lha depth of tha ataga ia that tha depth ahould 
ba 75 percent of tha width of tha proacanium 
arch, and thia depth araa ahould continue on 
both aidaa of lha ataga. To uaa aimpla figuraa, 
if tha proacanium arch is 48 ft, tha depth of tha 
ataga ahould ba 36 ft. Tha offataga araaa would 
ba approzimataly 27 ft wide and plua that ad¬ 
ditional apace nacaaaary for permanent equip¬ 
ment on tha right-hand aide. Both offataga ar¬ 
aaa would ba 36 ft deep. Thia offataga araa 
could handle ataga wagons that would cover 
lha entire playing ataga. It would ba of auffi¬ 
ciant aiza to atora a number of stage aata for 
musical and dramatic parformancas A trap in 


tha stage floor ia handy for moving equipment 
from work areas below and makaa possible 
special affects in dramatic productions. 

The offataga areas should ba readily aocaa- 
sibla to adequate draasing room space. There 
ahould ba adequate apace close to tha stage to 
taka care of lighting machines, lighting cables, 
repair and auppiy parts, and storage for cur¬ 
tains and other ataga equipment. In all educa¬ 
tional situations it ia practical to have tha ra¬ 
haaraal rooms for chorus, orchestra, and band 
In close proaimity to tha ataga in order to 
facilitate tha preparation for rahaaraals, con¬ 
certs. and recitals. 

Tha instrumental storage rooms, library 
rooms, scenic shops (including painting racks), 
and construction araaa should ba close enough 
so that propartiaa can ba shifted onto tha ataga 
with a minimum of effort and damage. 

Apfon 

Tha floor araa in front of tha proacanium arch 
ia called tha stage apron. This apron ahould ba 
at least 8 ft wide, so that pianos and other 
equipment may ba used in front of tha main 
curtain. Tha apron may aatand out over tha 
orchaatra pit. Tha front of tha apron should ba 
finiahad with a hard oak or mapla flooring, and 
that part in back of tha proacanium ahould have 
cloaa-grainad pine in order that tha floor will 
not aplintar and yat will ba aoft enough to taka 
stage aoraws Much money has bean wasted on 
hardwood floors for school stagas. to tha aa- 
trama azaaparation of stage directors and their 
craws. Tha oak or maple floor ahould ba 
finiahad with a high gloaa but not wazad. and 
tha pine floor should ba finiahad with many 
coata of oil and tha oil allowed to penetrate tha 
wood thoroughly so that it will ba fairly 
seasoned On both aides of tha stage leading 
from tha auditorium to tha ataga apron there 
should ba appropriate atapa Thaaa steps 
ahould be wida enough to enable paraonnal to 
carry musical inatrumanta and other small 
propartiaa to and from the auditorium to tha 
stage, or so that tha students may approach tha 
stage at least two abreast. 

Grid 

One of tha paramount faults of school audi¬ 
toriums ia that tha grid over tha stage is often 
not high enough to allow tha scenery to ba 
pulled out of sight Tha grid should ba at least 
tha height of tha proacanium arch times two 
plua a minimum of 8 ft. Than there ahould ba 
from 4 to 7 ft above tha grid to tha top of tha 
building structure, so that tha people who find 
it necessary to work on tha grid, changing 
pulleys, ate., will have aufficiant room. Tha 
overall height muat ba aufficiant to make it 
feasible to hang scenery and pull it out of 
sight in changing sets 

Often when there ia no apace overhead and 
scenery muat ba pulled into tha wings of tha 
stage there ia also not enough apace to atack 
thia scanary offataga. Thus tha only solution ia 
to make tha stage amallar, masking out with 
drapes or flata and reducing tha proacanium 
arch so that tha ataga ia much narrower Than 
tha stage craws will have to work behind tha 
drapes as a backstage araa. U dramatic produc¬ 
tions are snOcipmtod, space should 6a provided 
for a grid. 

One not too familiar with stage operations or 
raquiramanta often finds tha grid an ideal 
place to run ventilating pipes, conduits, steam 
lines, and water pipes Just because this large 
grid araa presents a wida open space, it ia a 


tempting araa for various trades; however, this 
araa must ba kept entirely free for tha neces¬ 
sary stage equipment. Nothing is more dis¬ 
tressing than to have guide ropes fouled among 
ventilating ducts, or to have steam pipes leak in 
tha canter of a stage sat during a performance 
or concert. 

BfttMIS 

A proper stage will have a number of battens 
suspended from tha grid. These battens are 
long pieces of pipe aztanding tha full width of 
tha ataga and continuing backstage, so tha cur¬ 
tains and lags may ba hung backstage in order 
to meek off this araa from tha view of tha audi¬ 
ence. Battens are part of tha permanent fizturas 
of a stage. Tha common way to counterbalance 
tha battens is through installation of a pin 
rail. Tha standard counterbalancing equipment 
as supplied by tha major manufacturers of 
stage equipment is usually satiafactory Maka- 
ahift installationa should ba avoided Battens 
should ba placed 6 in. apart. Thera navar seam 
to ba enough pipe battens to taka care of tha 
ataga needs. All lha lights, border lights, 
teasers, a border in front of each atrip light, 
three or four lags on each side, tha front cur¬ 
tain, olao curtain, back dropa. and sky drops 
ara all standard piacas of equipment that are 
hung from battens. By tha time a light batten or 
light bridge is added at tha fora part of the 
stage and sufficient battens ara provided for 
scenery changes, it is not at all unusual to use 
about 25 or 30 battens 

Cyclortmt 

Most stagas raquira a cyclorama and a sal of 
cyclorama lights This cyclorama should not ba 
taken as a substtiuta for a stage ahall. A cyclo- 
rama ia usually a continuous curtain starting 
cloae to tha proscenium arch on one side of tha 
stage. It aztands to the rear of tha stage, across 
tha back of tha stage, and comas forward, end¬ 
ing close to tha other aide of tha proscenium 
arch. 

Shtll 

Every stage must be equipped with an adequate 
shall. For lectures, concerts, and recitals on 
thaatar stages, tha purpose of a shall is to 
project tha sound into tha auditorium This 
shall should not attempt to use border lights 
for lighting but should have lights installed in 
each section of tha ceiling so that the stage 
will ba flooded with about 60 to 70 footcandlas 
of lighting. Tha lights should ba arranged so 
that tha back row will have aufficiant light, and 
ao that tha lights will not throw a glare back in¬ 
to tha audience Tha shall should ba made tha 
full width of tha proscenium. Tha ceiling can 
hang from tha battens. Tha size of tha shall can 
ba varied by adding or subtracting flats and 
adding or subtracting ceiling sections 

Doors 

All doors entering on a stage must ba of suffi¬ 
cient height and width to provide ready access 
to tha stage- This is aspacially true of tha sce¬ 
nery doors. They must ba high enough to ac¬ 
commodate wida stage wagons, large instru- 
manfa, and permit (if nacaaaary) entrance of 
motor vahiclas. Tha door for scenery should ba 
at least 8 ft wida and 14 ft tall, and all other 
doora leading to and from tha stage should ba 
unuaually wida double doors. Doors leading in¬ 
to tha auditorium should ba solid, with no 
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¥vir>dow«, In ord«r to avoid light leaks. All 
doors should oparala silanlly. Panic bars on 
sail doors are ganarally required by law but 
are sometimes rendered useless by padlocks 
and chains, an eatremely dangerous practice. 

Lights 

There are many new concepts in stage lighting, 
whether the facility to be lighted is the prosce* 
nium theeter, the open stage, or the modified 
proscenium stage. The border and footlight irv 
stallations once popular in school auditoriums 
are no longer considered adequate. In addition 
to sufficient downlights for concerts and other 
nontheatrical presentations, school auditori¬ 
ums need stage lighting for a number of specif¬ 
ic dramatic purposes. The amount of lighting 
and the types required will of course depend on 
the design of the auditorium and the nature of 
the productions which are projected for it. 

Front lighting from slots in the auditorium 
ceiling serviced by catwalks is highly de> 
sirable. Ellipsoidal spotlights are used to light 
the acting area. Additional spots may be de¬ 
sired in well slots, and a follow spot operated 
from a booth in the rear of the auditorium ia 
common. Spotlights (generally softer Fresnel 
types) are needed on battens or on stands or 
tormentor pipes to provide further illumina¬ 
tion of tha acting area. Borderlighls and aome- 
timas footlights are employed for toning and 
blending. Beamlights are used for back¬ 
lighting. Floodlights ara used for background 
effects and special footlights are needed for a 
cyclorama. Sidelighting ia sometimes pro¬ 
vided by spotlights from a mobile tower in the 
winga. An alaborate college or community 
theater installation may wish to provide a 
light bridge. 

Open stages and modifiad proscenium 
stages frequently provide for projected back¬ 
grounds. The lamp house for scenic projection 
may be located above the stage area or in a 
ceiling slot above the front curtain. 

The stage switchboard may be located at the 
rear of the auditorium in a lighting booth; it 
may be located offstage on the stage floor, but 
out of tha way of other operating equipment; or 
it may be located in an elevated position off the 
stage floor. They should be able to take care of 
an adequate number of floor pockets, three or 
four locations on both sides of the stage. These 
will vary in accordance with tha site of the au¬ 
ditorium, stage, and ita lighting equipment. A 


dimmer system should be part of most school 
lighting installations. 


Risers 

Portable risers should be provided as part of 
the regular stage equipment. These risers, if 
adjustable to suit choral groups, orchestra, or 
band, make it possible to stage all kinds of 
musical activities evan if tha instrumantal 
groups alone prefer to perform on the flat. 
Dramatic productions raquire a different type 
of riser and in addition to the standard con¬ 
struction. occasionally adjustable hydraulically 
controlled risers are used. Storage space for 
risers should be planned. 

OrchMtri Pits 

Most school auditoriums need an adequate 
orchestra pit. The pit should be in direct pro¬ 
portion to the site of the stage and the site of 
the auditorium and above all. should be suffi¬ 
cient to house the potential orchestra of the 
school. That is, the potential school orchestra 
that would be required for performances of a 
muaical play, operetta, or opera. The stage with 
a 45-ft proscenium would probably have an 
orchestra pit of sufficient site to seat 60 
players, allowing 18 to 20 sq ft per player. 
Likewise, a stage with a 60-ft proscenium 
should have a pit large enough to accommodate 
a 100-piece orchestra. With a larger or small 
stage, tha pit should bo in direct proportion. 

The pit should be deep enough so that the 
orchestra is completely out of sight of the audi¬ 
ence. The director's podium should be high 
enough for him to be able to see the back area 
of the stage yet remain in full viaw of the or¬ 
chestra- 

The railing around the entire orchestra pit 
must be high enough to hide the orchestra yet 
low enough not to interfere with the sight lines 
of the audience. The head and the shoulders of 
the director may be visible over this orchestra 
pit railing. It is preferable, however, that the 
director be hidden from view of the audience so 
that there will be no distraction of any kind 
while the director is giving cues to the orches¬ 
tra, oast, or performers. 

A movable pit floor, uaually known as a 
hydraulic pit, is a highly desirable though not 
inexpensive feature. The hydraulic pit floor 
should come up to stage level and then be 
lowered to the floor below. In this event the ac¬ 


cess will be a simple matter through double 
doors and the problem of determining adequate 
pit levels for performance ia immediately 
solved. The hydraulic pit floor will act as a good 
sound reflector when not being used as an or- 
cheatra pit. At that time the pit will probably be 
located slightly below the stage level. 


Seating Area 

A factor that is often overlooked in the design 
of an auditorium is the seating capacity, in a 
commercial theater and in certain other specific 
situations a hall is designed with the idea that 
it is necessary to have the entire potential at¬ 
tendance at one performance. The larger the 
attendance, the less expense involved, the 
more money made. 

In an educational situation, however, the au¬ 
ditorium or theater is for an educational pur¬ 
pose. no matter at what level ~ elementary, 
secondary, or college —it is used. A fine pro¬ 
gram is prepared and, so far as the perfor¬ 
mance is concerned, there is value in having 
repeat performances From this viewpoint it 
might be logical to reduce the seating capacity 
of the auditorium or theater and spend some of 
the limited funds in seeing that the auditorium 
has better equipment so that the performances 
can be presented adequately. This should be 
considered by school administrators and 
teachers when building the theater or audi¬ 
torium. 

There are other reasons for considering 
smaller seating capacity. Although audioviaual 
aids can be presented to large mass groups, it 
is difficult to hold the personal student-to- 
teacher relationship that can be attained in 
smaller groups. In addition to a projection 
booth at the rear, consideration should be given 
to a projector platform closer to the stage for 
use with short-range equipment. All booths and 
platforms should be located to clear the heads 
of people seated or standing. 

The divisible auditorium is a concept finding 
increasing favor with those who need to justify 
the number of hours per day school facilities 
are used. Such auditoriums are designed to be 
divided by sound-retarding partitions into 
three or more areas for iarga-group instruc¬ 
tion. Partitions may run from front to rear as 
well as across the auditorium. Provision for 
projecting films and other audiovisual materi¬ 
als should be planned for all areas (See Fig 
6 .) 
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BASIC SEATING DATA 

Seating ataruJards for use in Iheatera, audi* 
loriums and similar buildings are developed on 
this and the following pages, which give tabular 
data and methods for laying out sealing plans. 
Material is the result of research by Frederic 
Arden Pawley. Sources include sealing manu¬ 
facturers and architectural offices specializing 
in theaters. 

Types of Seats 

Coflitructiofl and Finith Upholstery variations in¬ 
clude spnng-edgm seals (most luxurious, more 
expensive); boM-spring (nearly as comfortable); 


spring-buck, and puddud-buck Vunuur-buck 
seating is suitable only for conditions subject 
to hard usage, as in schools. Acoustical con¬ 
trol is more satisfactory with upholstered 
types 

Siias Seals are ciesignaied by width, the 
depth front-to-back varying only slightly. Com¬ 
mon sizes and recommended uses are shown 
below. In pew seating without individual 
arms, as in churches or arenas, a “sitting” is 
usually 18 in. wide. 

Pitcfl of Bock This will vary according to the 
vertical angle of vision to the center of interest. 
In general, greater pilches are used for front 


portions of orchestra floors and more nearly 
vertical backs for elevated banks such as 
balconies. 

CloorailCOS In addition to those noted diagram- 
matically below, the following points should 
be considered: Covez at intersection of floor 
and walls (or risers) should be kept small (1 
in. radius) to permit close fitting and leveling of 
seal standards. Butcony risurs cause cramped 
knee-room when 12 in. high unless back-to- 
back seal spacing is increased. End clear¬ 
ances in balconies should be increased to 
2%-in. Pitch of buck greater than average (see 
Fig. 7) also requires increased back-to-back 
spacing. 


r miD. — 
clearance-Ir^ 

STANDEEj 
RAIL or ! 

wallJ 


RISER QS/or 

ba/cony. 



AT WALLS ana 
RISERS 


'^l‘min. clearance 
('desirable 




INCORRECT- 
srandand set rijht 
against wall, if at 
anjie,causes seat 
back to scrape 


12'max.for'>— 

A’y‘dn/i\i(sraffo wan) 
and dvt’piicn back 
CORRECT- 
Set standard far enoujh 
from wall to allow 1* 
clearance at back 




(End Standard shown Solid; 
Middle Standard Dotted) 


SIZES AVAILABLE 


W* 

18- 

IT 

20* 

21' 

IT 

23' 

24- 

0 

Wi 

27W 

Z7« 

20' 


28X' 

29W 


*16’width not recommended; Wwidth 
recommended only for ends of rows; 
20 ’ro 22 'si 3 es for all locations 


PITCHES; measured either by anflie 
or hori 3 . projection (see diagram): 
81*'{usual max.); 7>5', 6W'.(standard); 
5)*‘ (usual min.) 4*, 3*(special) 

Scale _ Vd’^r-O' 



PLAN- Severe/ types of 
\/entilQtors are QvoJ/Qbte. 
Preferred /dnds are those 
occupy/ng feast space 


CLEARANCES 


TYPICAL SEATS 


Fig. 7 
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Types of Layouts 

Rows These may be straight across entire the* 
ater, side banks may be canted, or entire rows 
may be curved. Advantages of each type are 
shown in Fig. 8. Min. radius for curved rows, 
due to seat construction, is 20 ft. Center for 
radii of rows and center of screen or stage 
need not coincide, although this is the ideal 
case. When rows are curved, a sloping audi* 
torium floor should be a compound curve or 
amphitheater type to prevent tilted side 
seats. 


Aisloi Those may be straight or curved, paral¬ 
lel or radial. Aisles should run at right angles to 
rows to eliminate “pockets." 

Combinations of row and aisle typos com¬ 
monly used are shown in Rg. 8. 

Continental Seating, most commonly used 
abroad, involves use of rows with unlimited 
number of seats. Local codes in this country 
often either prohibit its use or impose many re> 
strictions. However, existing examples have 
proved safe and comfortable due to increased 
back-to-back seat spacing (up to 42 in.) which 


is essential to scheme. Larger than usual side 
aisles or foyers and many side exits are re¬ 
quired. 

Code Requirnaents These govern (1) maximum 
number of seats in a bank. (2) aisle width. (3) 
crossovers (not uniform). Usual requirements 
are: (1) no seat more than seven seats from an 
aisle; (2) min. aisle width of 3 ft, increasing by 
varying factors in relation to length of aisles. 
(3) Requirements for crossovers, not uniformly 
subject to codes, vary. Consult local authori¬ 
ties. 


LEVEL FLOOR 



INCLINED FLOOR 



STEPPED FLOOR 



MINIMUM SPACINGS FOR VARYING FLOOR 

Based on stock s/jes with p/tch dock 




Center of 
interest 




Center of 

interest 



CONDITION S 



STRAIGHT ROWS 
Uncomfortable for spectators at 
Side, unequal stress on seatsan(3 
Decks 


straight, CANTED SIDE-BANKS 
Same defects as straisnt rows thoujn to less 
decree. Note that rows do not line up. Steps if 
required in aisles will be unsafe 

TYPES OF nows 


CURVED ROWS 
Recommended for comfort, 
ease of vision and safety 



straight 

(poorest type) 



a 


COMPOUND 



COMMON THREE-BANK LAYOUTS 

see 0/50 "Continental Seatm^" tn text 




a .. c 

CORRECT SECTION 


SIDE RAKE (Curved Pows) 

Fig. 8 



Aisles cuttinj diagonally across 
rows produce dangerous‘pockets’ 
and waste space 




1 


f 


I 




Curved or straight radial 
aisles reduce number and 
S 13 C of’pockets' 


DIRECTION 


OF AISLES 
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AUDITORIUM DIMENSIONS 


Preliminary •ftlmotaf may be based upon 
the “Rule of Thumb" which is sufflciently 
accurate for rough sketches. 

Toblei. For such purposes as financing, 
working drawings, etc., follow method 
outlined in Elxamples A. B, C and D. Va¬ 
riations between the two methods are 
to be expected. 


1-row cross-over 



EXAMPLE A: Given oudltorlvm areo = 
87 -0“ X 56 -5 ^ or 4900 + M|. ft., how 
many 20“ teati, 36“ bock • to • bock? 


1. Rows: In Tsbie I, 36“ coL, at 

87'*0“ depth. No. rows = 29 

less cross-overs (I row of front, 

4 et rear) = — 5 

Rows available for seats = 24 

2. Aisles: Table II, increase in aisle 

width per row = 0.75“; 0.75 x24 = 

Total increase = r-6“ 

Min. aisle = 3^-0“ 

Max. aisla = 4^—6^* 

3. Seating Schema: Select tentative 
scheme; 2 aisles. 2 dead-end 
seat banks. I center bank. From 
typical code, dead-end rows may 
bo 7 seats long, center rows 14 


seats. In Table IV 14—20" seats — 23'- 7“ 
7_20“ seats = ll'-fl“ 
7—20“ seats = ll'-ll“ 
From (2) above, 2 aisles = 9'- 0“ 

Total width = 56'- 5“ 
Seats per row = 28 

4. Total No. of Seats: (Table III) y ^^2 
Of 28.24 = 

EXAMPLE i: GIvon capacity of 672 taott, 
wkot orn anditorlum dlmanslont? 

This problem is the converse of “A", 

EXAMPLE C: Wbat It radint of ony row? 

To radius of back of first-row seats add desired 
value from Table I. 

EXAMPLE D: How mony and wkot tixat 
of toots con bo ntod In rows tkortonod 
by CMrvod or radial oltlot? See Table IV. 


RULE of THUMB for SEATING AREA: 

Allow 7l^sq. ft per Seat, including Aisles and Cross-overs. 

This IS sufficiently accurate for prellnninary planning. 
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TabI* IV - Numbars of Seals (Slock Sizes) for Any Row Lenglh 



End AllowtncM: Normal 3* allowance to 
accommodate 2 end standards per row is 
included above. For balconies with steps 
in aisles allow 2** additional. 


Seat Size*: Common sizes sKown. Seats 
are also available 18** , 23** 6* 24** wide. 
I8** size not recommended. Limit use of 
19** seats to er^ds of rows for comfort. 


Choice of Seats: Note that for longer rows two choices of seat 
sizes are available. Example: Row ler^h ■ 14*- 9** ; six 19” seats 
and three 20** may be used; or, two 21 ” and six 22*' . Dotted lines 
separate choices. Dimensiont not fitted by stock sizes are omitted. 
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By AUGUST HOEIMACK, Chisf, Architectural and Enginaaring Branch. Divialon of Hospital and 
IVIadIcal Facilitiaa. Public Health Service. U.S. Daparimont of Health, Education and Welfare 


INTRODUCTION AND FLOW CHARTS 

The hospital as a building lypa ia compoaad of 
complas componanta, each of which could wall 
tax the talanta of architaots. machanical an* 
ginaara, and the other professions and ahills 
involved in their design and construction. 
Material ralating to a// these components 
would fill a book. Therefore, the following have 
been selected for discussion in this section; 

Bedrooms 
Nursing units 
Surgical suite 
Nursery 
Pediatric unit 
Diagnostic x>ray suite 
Teletherapy unit 
Cobalt'60 

Eleciroencephalographic suite 
Physical therapy department 
Occupational therapy department 
General hospital laboratory 
Labor>dellvery suite 
Radioisotope facility 

The material presented here has been 
selected, not necessarily as a guide from a 
functional standpoint or to indicate what the 
hospital may need, but rather as examples of 
critical space organisation involving special¬ 
ised equipment and facilities which are peculiar 
to a hospital. The extent of services, kind of 
equipment, space requirainents, etc.i will vary 
with each hospital and must be related to the 
services the hospital ia to perform. Conse¬ 
quently, the information presented here must, 
of course, be adapted in each case. 

Much has been written on the subject of the 
design and construction of hospitals. An ade¬ 
quate bibliography of this material ia beyond 
the scope of this section. The architect who is 
not acquainted with hospital design should 
obtain additional information and bibliogra¬ 
phies from such sources as tha Bacon Library 
of the American Hospital Association in Chi¬ 
cago and the U.S. Public Health Servica in 
Washington, O.C. 

Figure 1 shows generalized flow charts for 
the hospital as a whole and for various depart¬ 
ments which are not discuased in the following 
pages. 


Bedrooms* 

It was not the committee s purpose to include 
an analysis of the number of beds per nursing 
unit, or the proportions of single, double and 
four-bed rooms within given units. This study 
is limited to the individual room per se, to a 
review of numerous small but often vital details 
that make either a good room or an unsatis¬ 
factory one. These details are fine points that 
an administrator or architect should be familiar 
with before departing to something more 
original, if that should be his wish 

In general, the many room plans reviewed 
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have basic similaritias but many variations in 
detail. Accompanying plans have been spe¬ 
cially drawn to illuatrata tha majority of faa- 
turea that will be discussed. It must not be 
construed that these represent ideal or mini¬ 
mum standards (See Figs. 2 to 6.) 

Silt 

First point of interest is the considerable varia¬ 
tion in room sizes. Ranges of net clear floor 
area from corridor door to window stool, not 
including built-in wardrobes, are 

Single rooma: 117 to 172 aq ft (deluxe are 
larger) 

Double rooma: 157 to 210 aq ft 

Four-bed rooma: 308 to 401 aq ft 

Major diffarencas are found in depth of 
rooms from inside of exterior wall to room side 
of corridor partition, all the way from 14 ft- 
6 in. for single rooms or 16 ft-4) in. for double 
and four-bed rooms to 21 ft>8 in. for all types. 
These differences are caused principally by 
varied space requirements of one or two beds 
in combination with various plumbing facili¬ 
ties—they reflect the endless search for a com¬ 
mon denominator which will have flexibility 
to accommodate several combinationa of room 
and toilet requirements within a uniform build¬ 
ing dimension and fenestration without waste 
of expensive space. 

In the two and four-bed rooms e clear dis¬ 
tance of 14 ft-O in. for two beds and two bed- 
aids tables IS ’‘snug,” but it should be noted 
that the majority of rooms studied meesure 
nearer to 15 ft-0 in. clear, which la the USPHS 
standard. Lavatory, toilet door, or wardrobe 
door do not encroach into thase claar dimen¬ 
sions in the better rooms. 

In the other dimension, comments of admin¬ 
istrators svoka no complaints about single 
rooms as narrow as 10 ft-0 in. to centara of 
partitions —rooms up to 12 ft<-0 in. on centers 
draw comments from “excellent" to “more 
than ample.” Majority of double bedrooms are 
12 ft-0 in. on centers and are wall regarded — 
smaller ones are criticized for being too light. 
Four-bed rooma range from acceptable mini¬ 
mum of 20 ft-0 in. on centers to more than 
24 ft-0 in. 

Ciotott 

In almost every case individual hanging space 
is provided for each patiant. often in the form 
of built-in metal wardrobes — sometimaa these 
are in combination with dressers, with mirrors 
over. One caution was offared that mirrors 
should not be so placed as to reflect light into 
patient’s eyes. 

Furnitura 

There is uniformity in every plan reviewed in 
the way beds are set parallel to exterior wall, 
so that patients can look out window without 
facing directly into the bright sky. Motor- 
operated high-low beds are also uniformly 
popular —it should be noted that they may be 
a full 7 ft-3 in. in overall langth 

There is no uniformity in position of bedside 
table. It may be placed on near side of bed as 


one enters room, or on far side, or somatimaa 
on patiant's right or laft, whichever way tha bed 
faces. No preponderant prafaranca can be de¬ 
tected. The typical bedside table measurea 
about 16 in. X 20 in. 

Plans raviewed did not concern themselves 
with other furniture. In aingle rooma, aspa- 
cially, the presence of a bureau, aide chair, 
arm chair, ottoman, or talaviaion aat ia partly 
dependent on economic statue of patient being 
served. These items lake apace and deserve 
attention in the planning stage —they may wall 
affect overall room size. 

Plumbing Fixturtt 

Next to room size the moot important architao- 
lural problem is diaposition of plumbing 
facilitiaa. Although minimum budget hospitala 
are aiill being built without a toilet connecting 
to every bedroom, a private toilet is now 
regarded as a basic feature with each bedroom. 
It ia perhaps axiomatic that in almost every 
case a bedpan cleansing device is incorporated. 
2 H-10 in. to 3 ft-2 in. by 3 ft-10 in. to 4 H- 
10 in. are the dimenaiona noted for individual 
toilet rooma. usually with grab-bars on one or 
both side wails Locating water closet slightly 
off-center in the room allows a little more space 
on wider side for manipulatirtg cleanser —the 
latter needs only cold water and ia usually on 
the right as you face back wall. Some plans 
indicate bedpan rack or cabinet within toilet 
room—otherwise bedpan ia atored in bedaide 
table. 

Several plans were reviewed which showed 
shared toileta between two aingle or double 
rooma. While this arrengement may save soma 
space end expense, it presents its own prob¬ 
lems such as added disturbance to patients, 
special door hardware, and lack of flexibility 
in room aaaignment to patients of opposite 
sex. It is interesting that the administrators 
with this type of eccommodation offered no 
comment on these points. The committee 
infers that the shared toilet is valid only in large 
hospitals, in which separation of sexea ia a 
lesser problem. 

Location of lavatory reveals about an even 
choice between placing it in bedroom proper, 
where it invites more frequent use by attending 
nursea and physiciana, or in toilet rooms, 
where it is less institutional-looking to patient 
and viaitors. It is known that some thoughtful 
hospitals purposely set lavatories at 3 ft-0 in. 
above floor —in other plans studisd. the lower, 
conventional residential height is observed. 

Not many toilet rooms have tuba, which 
make them complete bathrooms off bedrooms. 
This choice is undoubtedly a matter of econom¬ 
ica of the particular hospital. The fact that 
almost no shower stalls appear leads the com¬ 
mittee to conjecture that most hospitals are 
content to have shower heads in tubs, relying 
on suction-cup rubber mats and strong grab 
bars to avoid injury to patiants from slipping. 

Doors and Windows 

Standard bedroom door width ia 3 ft-10 in. or 
4 ft«0 in. This can be reduced by 2 in. with off¬ 
set hinges. A slight majority of doors to single 
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Fig. 2 Four-bod room 



Fig. 3. Doublo bodroom, tmoll, sharod 
toilot 
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suite NE T « I 50 0 PLUS 


Fig. 4. Singlo room, small 
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BOOM net • 202^ 

SUITE NET • 240* 

Fig. 5. DoubU room, modium tiio 



Fig. 6. Singlo room, modium tiio 


and double rooms are hinged on s»de toward 
beds, so that door ajar serves as screen to 
patient. Toilet room door widths are 2 ft~0 in. 
to 2 ft-4 in. swinging out into bedroom, escept 
where surface*bolted or pivoted hinges are 
used, so that doors can be removed in the event 
a patient in toilet room faints and falls against 
door. 

The wide variety of window treatment sug¬ 
gests that climate, orientation, esthetics, 
economics and other considerations do more 
to govern this architectural feature than any 
predetermined optimum standard It is interest¬ 
ing that administrators* comments in this gen¬ 
eral area say little about psychological or 
therapeutic values of wide vs narrow or high 
vs low windows, but do offer practical com¬ 
plaints about windows that are drafty or diffi¬ 
cult to clean and wood stools that spot too 
easily Preferences are eapressed for marble 
and laminated plastic stools. A definite division 
of opinion is found between those who prefer 
nothing but drapes and those who favor only 
Venetian blinds at windows. The committee 
notes that low window stools offer patient 
an opportunity to see out when his motorized 
bed is in its low position. 

Room Finishes 

There is no strong preference for one type of 
flooring material over another. Inquiries 
made about oversize sloping bases to keep 
furniture away from walls reveal that those 
few who have them seem satisfied, whereas 
only one administrator without them expressed 
a wish that he might have had them. Wall be¬ 
hind bed ia the only location within a bedroom 
where a sloping base appears to have merit. 
Plaster walls are most common. Acoustical 
ceilings are not considered essential, even in 
multi-bed rooms—use of c suspentled acousti¬ 
cal system is more valuable for access to 
mechanical work than for its acoustical prop¬ 
erties. 

Built-in Equipment 

Built-in wardrobe-dresser-reoessed-mirror com¬ 
binations have been discussed above. Some 
emphasis is also found for separate 9 in. wide 
flower shelves bracketed on well beside or 
opposite bed, about 4 ft-6 in. above floor.There 
are a variety of cubicle curtain arrangements 
in multi-bed rooma, from the simplest cross- 
room tracks to complete enclosures around 
each bed. 


Lighting 

A study of the rooms shows that no single, 
a few double, and most four-bed rooms have 
ceiling fixtures for gerteral illumination. In 
almost all rooms there is a wall fixture over 
head of bed. mounted from 5 ft-2 in. to 6 ft- 
6 in. above floor. There are numerous fixtures 
on the market today for this purpose, provid¬ 
ing varying combinations of direct and in¬ 
direct light. The one prevailing comment of a 
number of administrators is that no wail light 
gives adequate illumination for examining 
the patient. Another caution is to control light 
in multi-bed rooms so that it will not shine in 
another patient's eyes—this frequently hap¬ 
pens across the room in four-bed rooms. 
Almost all rooms have night-lights, either set 
in wall at a low elevation or incorporated in 
over-bed light. The one prevailing comment 
here recommends switching the night-light out 
in corridor or near room door, rather than 
at bedside. (See Fig 7.) 

A special wrinkle for single rooms, where 
private duty nurses may be in attendance, ia 
a ceiling down-light over a chair near door 
into the room, at which location the nurse 
can guard patient from unwanted visitors and 
at same time read comfortably day or night 
without bothering patient. 

Other Electrical Work 

The audio-visual nurse’s call is almost uni¬ 
versally used and gets a popular rating among 
administrators who commented—except for 
use in pediatrics In some cases the speaker 
IS located in ceiling over bed. In one instance 
a request is made for the pilot light also in ceil¬ 
ing, as being more easily seen by patient. On 
walls with two beds the use of one call for two 
beds or provision of separate calls is about 
an even choice. 

In a small percentage of hospitals several 
radio channels are piped in at head of bed. 
In fewer instances the same is true of TV; most 
TV sets are portable and provided through a 
rental agency. 

Oxygen and Suction 

Oxygen is piped in from a central source in 
most rooms studied. Outlets are 4 ft-0 in. to 
5 ft-6 in. above floors —5 ft-0 in. minimum 
is the NPFA BuUmtin 563 standard if outlet 
ia not recessed. There is an even division of 
opinion concerning location of oxygen outlets. 



Fig. 7. Woll elevation of tingle room (loft) and double room (right) 
Legend 

1. Overbed tight 3. Oxygen outlet 

2. Nurtet' call 4. Suction outlet 

2A. Micro tpeoker In ceiling 3. Suction boHle bracket 



6. Night light—twitch outside room door 

7. Double duplex outlet 

8. Telephone, radio, TV jacks 
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FUNCTIONS WITHIN TW SHADED 
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ARE PERFORMED BY THE 
ADMITTING DEPARTMENT. 


FUNCTIONS OUTSIDE THE SHADED 
AREA AND WITHIN CIRCLES ARE 
PERFORMED BY OTHER UNITS OR 
DEPARTMENTS. 
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INPATIENT SERVICES 

OUTPATIENT SERVICES 

NURSING UNITS: 

Diagnostic X-Ray 

Medical 

Laboratory 

Surgical 

Physical Therapy 

Obstetric 

Outpatient Clinics 

Pediatric 


OTHER UNITS: 

EMERGENCY SERVICE 


PHYSICIAN- 

REFERRED 

INDIVIDUAL 


SELF- 

REFERRED 

INDIVIDUAL 
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Fig. 8 


Figures 8-12 from AdministraHve Servicet and facili¬ 
ties for Hospitals, Health Services and Mental Health 
Adm.. Dept, of Health. Education, and Welfare, Wash¬ 
ington. 
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Fig. 11 MmIicoI library unit with patiant and ganaral library facilitiet adjacent for o 500-bad hospital. This is ganarolly similor to a unit for a 300-bad hospital. 
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(c) 


t. Contxrvnr* cal>l* 
i, ScgnwntAl loldiRK t«bl« 

J. Confdrance chAir 
4. ChAlkboAfd 

)« Ivcr^ccabl* projicttoti »cr**n 
b. Drop coiling 
7. Folding partition 


I E C I M D 

ft. Frojoctlon port 
V. Oporacor's virw port 

10. FroJccCor ataml at port 

11. Adjuatabla aCool 

12. Recording aacrotarr** table 
n. Secretarial twivel chair 
l4. Portable apeabrr'* podluB 


is. Utllltp truck 

16. Folding table truck 

17. Portable chalkboard 
II. Coffee bar unit 

II, Storage cloaet 
20. Mat ahelf with 

clothe* rod below 


Fig. 12 Conf«renc« and boord-m«a»ing unit: (o) for o 500-bod ho»pitoi (Unit for o 300-bod hospital would bo gonorolly 
gimilor.); (b) for o 100-bod hospital; (c) oltornoto sooting for o 100-bod hospitol. 
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•ith«r on near side of bed. ea one enters room, 
or on far side. Suction is provided in ell rooms 
in approximately one*third of the hospitals, 
in some rooms in one*third, and in no rooms 
in one-third. Outlets ore either grouped in same 
plate with oxygen or they are separate, beside 
or below oxygen. Piped compressed air in bed¬ 
rooms is noted only occasionally 

Air Conditioning 

The incidence of airconditioning is still some¬ 
thing that depends on climate and economics. 
Individual room units present no problems 
of cross-contamination of air from one room 
to another. Central systems do create problems 
if recirculation is desired. A check across the 
country indicates that opinion is divided on 
extent to which central recirculation should 
be permitted. 

Organiiatiofi of Wall Outlats 

An overall glance at the numerous room lay¬ 
outs studied by the committee emphasises the 
clutter of wall outlets and paraphernalia of 
many kinds at head of each bed. In general 
they detract from appearance of room. A check¬ 
list for a well-equipped bed in a single room 
will include some 24 different facilities! In 
order to minimise the scatter effect at normal 
eye level, the committee suggests that half of 
these facilities could be consolidated in a low- 
wall outlat through a single flexible cable to 
bedside table, where many items would be 
within reach of patient. Only two items might 
then occur on wall at eye-level — oxygen outlet 
(code requirement) and over-bed light (if used). 
Following check-list gives an ir>dication of the 
thinking of some of the committee on this 
point: 

PofUbla Badtidt Pmal (Pafjaid't ConCnl) 

• Nurses call switch, pilot light, monitor 
light 

• General room illumination switch, dimmer 
control 

• Reeding light switch 

■ Room thermostat remote control 

• Electric blanket control 

• Electric clock 

• Duplex convenience receptacle 

■ Radio station selector (central radio 
system) 

• Jack for pillow speaker (ceiling speaker 
in private rooms) 

• Provision for TV remote control to be 
clipped onto panel 

• Provision for telephone instrument 
(bracket type) 

NURSING UNITS 

tnfgfl v¥ith bmd 

• Bed control (within patient's reach, but 
with nurse-controlled cut-off feature) 

CmiUng 

• Nurses’ call micro-speaker 

• Radio speaker (private rooms only) 

High on Wmti (60 in. or highmr) 

• Over-bed light fixture (direct and indirect) 

• Oxygen outlet 

Low on Wmil (mpproMimmfty 24 in.) 

• Receptacle for portable bedside panel 

• Night light (switched from corridor) 

• Telephone jack 

• Double duplex receptacle (bed, oxygen 
tent, portable x-ray, heating pad, etc) 

• Remote recording instrument receptacles 
(temp, pulse, respiratory) 

• Suction outlet 

• Bracket for suction bottle 


Double Corridor Nursing Floor 

Figure 14 shows s typical double-corridor nurs 
ing unit which is often utilised in hospital 
planning. It has the following advantages: 

1. It permits a closer relationship between 
the patient bedrooms and the nursing station 
and other service areas 

2. it permits greater flexibility in segrega¬ 
tion of patients for various medical reasons 

3. Much of the staff activity and particularly 
conversation can be carried on within the ser¬ 
vice unit complex, thus cutting down noise 
in the patient corridor. 

Figure 15 indicates more clearly the nursing 
station and utility room arrangement The clean 
utility is designed to accommodate carts for 
storing linens, utensils, and other supplies, 
which would be brought from a central supply 
and sterilizing unit. Elevators are located out¬ 
side the nursing unit to cut down on the 
amount of noise. This would also permit a 
future nursing unit to bo located on th« other 
aide of the elevators. 

The success of this plan depends, to n great 
extent, on well-designed air conditioning and 
lighting, particularly tor the center unit. While 
this nursing floor consists of two 25-bed nurs* 
ing units, many authorities believe that greater 
efficiencies are obtained in having a largar 
ratio of beds per nursing station. This particu¬ 
lar nursing floor might easily be extended one 
or two bays, increasing the capacity to 62 or 
70 beds. 

This plen also demonstrates how on inten¬ 
sive nursing service can be integrated into the 
same module or bay which accommodates the 
typical patient room One 6-bed intensive ward 
is shown, and the adiacent typical double 
rooms can accommodate intensive-care pa¬ 
tients when the need arises. 


By AARON N. KIFF and MARY WORTHEN 
Kiff, Colaan, Sounder A Voss (Office of York 
and Sawyer) 


SURBICAl SUITE 

The surgical suite of the general hospital is a 
very complex workshop. It is one of the most 
important departments of any hospital, and its 
planning is complicated by the diversities of 
opinion and experience of the many persons 
involved in policy decisions essential to devel¬ 
opment of a good program of requirements. 

We sey a “program of requirements*' rather 
than "plan." Before any intelligent planning 
can be done by the architect, there must be s 
meeting of minds on the size of department; 
i.e., the number and type of operating rooms 
and the work methods to be followed in the 
supportive areas. Administrators, surgeons, 
anesthetists, surgical nurses, all must partici¬ 
pate in the preplanning analysis of needs and 
functional methods The architect must have 
a wide understanding of various management 
procedures to be sure that all are discussed 
in reaching any conclusions with the particular 
group involved. 

The number and type of operating rooms is 
the first major decision, in the general hospital, 
the tendency is to have all major operating 
rooms as nearly identical as possible to facili¬ 
tate scheduling of various surgical procedures 
Free floor space should be 18 ft by 20 ft. or 
approximately 350 sq ft. Many surgeons and 
surgical supervisors recommend 20 ft by 20 
ft free floor space. 

The planning and equipping of each operat¬ 


ing room are based on a series of questions, 
such as: (a) size, (b) usage, (c) environmental 
control*, (d) lighting — surgical and general 
illumination*, (e) intercommunications and 
signal systems*, (f) electronic equipment and 
monitoring system*, (g) service lines, such as 
suction, oxygen, nitrous oxide, compressed air, 
(h) provision for x-ray, not only x-ray tube 
stand but control, transformer, and necessary 
lead protection, (i) provision for TV camera, 
movie cameras, other recording equipment, 
(j) safety precaution in hazardous areas, (k) 
cabinet work, supply cabinets and storage for 
operating table appliances. (I) need for clocks, 
film illuminators. 

The rapid davelopment of cardiac and neuro¬ 
surgery is creating a demand for one or more 
extra-large operating rooms. This type of sur¬ 
gery calls for a larger team of surgeons, nurses 
and technicians, plus a great deal of extra 
equipment, such as heart-lung machines, hypo¬ 
thermia equipment, etc.; also electronic 
devices for measuring bodily functions, i.e., 
electrocardiograph. electroencephalograph, 
blood pressure, respiration, body temperature, 
etc. Today many architects are providing an 
"instrumentation" room adjacent to or between 
two extra-large operating rooms to accommo¬ 
date such equipment, which is frequently not 
explosion-proof. The floor of any such room is 
usually elevated approximately 3 ft above 
the operating room floor. Plate glass panels 
permit vision into operating rooms, and 
through-wall conduits accommodate wires 
and other leads of various appliances in the 
instrumentation room to the surgical field. 
Such an area can also house the TV control 
and monitor (if used), x-ray controls, etc. 

In the hospital as a whole, the actual patient 
area is only a very small per cent of the total. 
The same is true within the surgical suite. The 
operating rooms themselves will account for 
only about one-fourth of the total area required 
for the suite with its supportive functions 
such as~ 

Offices and administration areas, scrub 
areas, work and supply rooms, laboratory, 
dark room, post-anesthesia recovery, holding 
or induction areas, lounge, locker and toilet 
rooms for various personnel groups, confer¬ 
ence or teaching rooms, and circulation within 
the department. 

The analysis of various suites illustrating 
this article show a spread from 1115 sq ft to 
1585 sq ft total gross area per operating or 
cystoscopic room (if included)— and every 
suite could use more gross floor ares for stor¬ 
age, according to commants. Thus, a suite of 
eight operating rooms aversging 350 sq ft 
each = 2800 sq ft X 4 = 1 1,200 sq ft esti¬ 
mated total area required —or 1400 sq ft per 
operating room. 

Within the surgical suite we have three basic 
zones predicated on three types of activity and 
circulation involved, and the degree of sterility 
to bo maintained. The preplanning analysis 
of these areas is just as important as the de¬ 
termination of the number and type of operat¬ 
ing rooms. 

Outer zone. Administrative elements and 
basic control where personnel enter the depart¬ 
ment. patients are received and held or sent 
to proper holding areas of inner zone; confer¬ 
ence, classroom areas, locker spaces, any 
outpatient reception, etc. 

Intmrmmdimtm zone- Predommantly work and 
storage areas; outside personnel will deliver to 
this area but should not penetrate the inner 
zone. The recovery suite, if completely inte- 


*Theso subjects Have so many ramifications 
they are only mentioned here 
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gr«t«d with the surgical suite, is an intarma- 
diata or outer cons activity. 

innmr tonm: The actual operating rooma, the 
scrub areas, the patient holding or induction 
areas. All alien traffic should be eliminated. 
Here we want to maintain the highest level 
of cleanliness and aaeptic conditions. 

Outer zona administrative areas have in* 
creased in importance. Offices are needed for 
the aurgical superviaor, the clerks who manage 
scheduling and paper work, the clinical in* 
struotor (particularly if there is a school of 
nursing), possibly the chief of staff. There must 
be provision for surgeons to dictate medical 
records. 

And don't forget the patient. After all, he is 
the primary concern. Who is responsible for 
his transportation to the aurgical suite, and on 
whoae bed or atretcher? How is he checked 
in and where does he wait if the room for which 
he ia scheduled is not ready? Who has not seen 
surgical corridors lined with occupied stretch* 
era for want of adaquate holding, preparation 
or induction areas? Another factor is added 
if any ambulant outpatient work is to be done. 
There must be provision for receiving, con* 
trolled waiting, dressing rooma and toilets. 

A variety of persons must be provided with 
lounge, looker and toilet space—surgeona 
(mala and female), nurses, technicians, aides, 
orderlies. Coffee and cola seem to lubricate 
the entire department; some systematic pro* 
vision for their supply is warranted. 

A conference or clasaroom for departmental 
meetings and in*aervice training programs ia 
easily justified. 

The access to all these areas should be re* 
moved from strictly surgical areas, as people 
are entering and leaving in street clothes and 
should not penatrale into other zones until after 
changing shoes and clothing. 

The planning and equipping of the inter* 
mediate zone are baaed on the method of pro* 
ceasing and storing of the thousands of items 
involved. It is fairly common practice for the 
central sterile supply department, elsewhere 
in the hospital, to bo raaponsible for the prep* 


oration and autoclaving of all surgical linen 
packs, gloves, syringes, needles, and ezternal 
fluids. The storage of these items to be used in 
surgery becomes the responsibility of the 
surgical department and adequate space must 
be provided for a predetermined level of 
inventory. (See Fig. 1.) 

The method of processing surgical instru* 
mants has been the subject of various research 
projects, notably at the University of Pittsburgh 
(see Thm Modmrn Hospital. November 1955). 
The new ultrasonic cleaning equipment is 
eliminating a time*conauming, laborious 
process. The cost of the equipment discour* 
ages duplication and encourages the consolida* 
tion of work areas where lay personnel can be 
trained under close supervision to carry out 
approved processing techniques. 

The method of packing and sterilizing instru* 
mants and utensils will determine the size, 
type, ar>d location of autoclaves needed. Con* 
sideration must be given to inclusion of an 
athylene ozida sterilizer for cystoscopes, 
bronchoscopes and dalicata surgical instru* 
mants which cannot be aterillzed by steam or 
high temparatures. How and where instru* 
ments will be stored is another decision to be 
made. 

Suitable storage space must be provided 
for: (a) claan surgical supplies such as antra 
linan, tape, bandage materials, etc.; (b) paren* 
taral solutions, entarnal fluids or sterile water; 
(c) easential drugs and narcotica; (d) blood 
supplies, bone bank, tissue bank, eye bank, 
ate.; (a) radium and isotopes used in surgery. 

It seems impossible to provide adequate 
centralized garage*type spaces for bulky equip* 
ment not in constant use. Dr. Carl Walter has 
estimated that an average of 80 sq ft per 
operating room is needed. 

The intermediate zone also houses the facili* 
ties for handling waste, soiled linen, etc., and 
janitorial equipmant for routina housekeeping. 

The anesthesia service cannot be short* 
changed. It may spread over all zones of the 
surgical suita. Office apace is required, work 
and storaga space for equipment. And most im* 
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Fig. 1 Flow chart 

From Design and Constmetion of General Hospitals 
by U.S. Public Health Service, US, Department of 
Health, Education and Welfare {195S). 


portant ia the decision on where induction of 
the patient is to take place: centrally to all 
rooma, locally in induction areas (sometimes 
referred to as praparation or holding rooms) 
or in the operating room proper. There are 
acknowledged hazards in moving anesthetized 
patients and equipment. Induction areas should 
permit quicker turnover in operating room us* 
age, but they also require more anesthetists 
and nurses to administer.* 

The post*anestheaia recovery room has be* 
come an integral part of the surgical suite 
in most cases. The size will vary from one*and- 
a*half to two beds per operating room. Thera 
is a close relationship between the anesthesia 
department and the recovery room. 

Any frozen section laboratory should be 
located near the entrance of the surgical suite 
so that laboratory personnel need not pane* 
trate the inner zone. 

Any dark room facilities should be located 
to serve those rooms generating greatest load 
of film, normally the cystoscopic, urological 
and orthopedic services. It should be acces* 
sibla from a corridor to prevent alien traffic 
through any operating room. 

Inner zone planning includes the operating 
rooms and their essential supportive elements. 
Decisions must be made on the type of scrub* 
up sinks or troughs and their location provid* 
ing minimum travel to the operating room 
to eliminate chance of contamination after 
scrub procedure. 

The need for local "subaterilizing" rooms 
is being questioned by many authorities. The 
trend toward centralization of work areas and 
sterilizing equipment, and the changing tech* 
niquea of instrument packaging are reducing 
the importance of the substerilizing area. Cir* 
culation travel distance and work patterns are 
factors determining the need for decentralized 
work areas. When such areas are provided 
there should be staff access for servicing and 
stocking them without going through an op* 
erating room. 

The program of need dictates the gross area 
required for the surgical suite. Recent develop* 
ments indicate that more efficient departments 
with minimum travel distances can be planned 
in bulky squarish areas. This tendency has 
affected the location of the surgical suite in 
relationship to the hospital as a whole. The 
suite has come downstairs to a lower floor 
where it is more possible to spread out and 
achieve the desired shape, divorced from the 
usually narrow structural pattern of a nursing 
unit. Planning within the squarish areas has 
baen made possible with the parallel develop* 
ment of air conditioning and artificial lighting. 
Dependence upon windows for ventilation and 
light is a thing of the past. The optimum condi* 
tions of temperature, humidity, and light level 
can be controlled by mechanical means far 
better than by nature. (See Fig. 2.) 

The surgical suite location must mesh with 
the total circulation pattern so that patients 
can be moved to and from surgery with a mini* 
mum of travel through other hospital services. 
Its location is also affected by its close relation* 
ship to three other major hospital services — 
the x*ray department, the clinical laboratories, 
and the central sterile supply. 

One other important factor in the location of 
the surgical suite is future expansion. Antici* 
pate ways and means to permit growth in an 
orderly fashion without upsetting the basic 
relationship of internal organization-> or with* 
out extending lines of travel to unacceptable 
or uneconomical lengths. 

*Expenence with various suites indicates 
that what was planned for induction frequently 
is converted to other causes 
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(6) Kiff, Colean^ Vosa and Souder, Architecta, 
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NURSERY* 

Ao ono of the oroa* in tho hoapilal whore 
patients are moat vulnerable to infection, the 
nursery should bo planned to provide tho best 
means for tho care, safety, and welfare of the 
infants. Although tho plans and diagrams, 
shown here, have been developed for hospitals 
of specified sixes, the principles set forth apply 
to all hoapitals, large or small, new or old. 

Basic recommendations for planning nur* 
series that have been developed, based on 
clinical esperience and study, include: limit* 
ing the number of infants in each nursery; wide 
spacing of bassinets within each nursery; 
separation of bassinets by cubicle partitions; 
promoting the use of aseptic techniques and 
individual care by providing, among other 
things, ample space and handwashing facili* 
ties; limiting the number of bassinets served 
by one nurses' station; separating facilities 
for premature infants and for observing infants 
suspected of having infectious conditions; 


•The study from which this article was con* 
densed was prepared lor tho Division of Hos- 

§ ital and Medical Facilities. Public Health 
ervice, and the Children's Bureau. Social 
Security Administration, by O Bernard Ives, 
architect Copies of tho study may be obtained 
from Superintendent of Documents, U S Gov* 
ernment Printing Office, Washington Fig. 1 Plant f< 



NURSERY FOR 440 LIVE BIRTHS PER YEAR 
IN HOSPITAL OF APPROXIMATELY 50 BEDS. 
The number of bassinets and maternity beds re¬ 
quired is based on number of live births expected 
in hospital per year, rather than a rule-of-thumb 
relationship to the over-all bed complement. Six 
to 8 per cent (up to 12 per cent in poor economic 
areas) of the total live births will be premature 
(low birth weight of 5 pounds 8 ounces) 

nurssry in 50-bad hotpifol. 
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NURSERY FOR 880 LIVE BIRTHS PER YEAR 
IN HOSPITAL OF APPROXIMATELY 100 
BEDS. The estimated number of premature births 
divided by 18 (number of 20-day average stay pe¬ 
riods in a year) will equal the average number of 
premature bassinets or incubators required. This 
figure must be adjusted for 100 per cent occu¬ 
pancy (often assumed at 70 per cent). A prema¬ 
ture center nearby would eliminate need for such 
facilities in the hospital 


COHORT SYSTEM NURSERY FOR 880 LIVE 
BIRTHS PER YEAR IN HOSPITAL OF AP- 
PROXIMATELY 100 BEDS. In hospitals using 
the cohort system, babies born within 48 hours of 
each other are kept in the same nursery, arriving 
and leaving together, in theory reducing cross-in¬ 
fection through the elimination of over-lapping of 
babies with infections. Cohort nurseries are thor¬ 
oughly cleaned and disinfected between discharge 
of one cohort and admission of the next 



CORRIDOR 



NURSERY FOR 1,500 LIVE BIRTHS PER 
YEAR IN HOSPITAL OF APPROXIMATELY 
200 BEDS. Size of full-term portion of this nurs¬ 
ery, as well as the others shown, is based on es¬ 
timated number of live births per year less the 
premature births. This figure is then divided by 
73 (the number of five-day average stay periods 
in a year) and adjusted from this 70 per cent oc¬ 
cupancy total to a 100 per cent occupancy figure. 
Observation bassinets are provided at rate of 10 
per cent of full-term bassinets, in nurseries with 
capacity of 20 or more. In smaller nurseries a min¬ 
imum of two observation bassinets are provided 
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LEGEND 

1. Bassinet with cabinet, pull-out shelf 
below, on 3-inch ball-bearing casters, 
with wheel lock 

2. Rocking chair with armrests, wash¬ 
able finish 

3. Utility table, 16 by 20 inches, with 
top drawer to hold infant scales 

4. Lavatory, 18 by 22 inches, with 
gooseneck spout, knee or foot con¬ 
trols, shelf over 

6. Waste receptacle, foot-controlled 
cover, removable waxed liner 

6. Soiled diaper receptacle, foot- 
controlled cover, removable waxed 
liner 

7. Soiled linen hamper on 3-inch ball¬ 
bearing casters, removable waxed 
liner, foot-controlled cover 

Fig. 3 D«tail plant for fhroo typat of nursartat. 


8. Paper towel dispenser, enclosed type 

9. Treatment table, 24 by 36 by 36 
inches high, on 3-inch ball-bearing 
casters, with wheel lock 

10. Nurse’s desk, 30 inches high 
lOA, Chart rack 

11. Telephone outlet 

12. Office chair, swivel, without arms 

13. Hookstrip 

14. Sink with gooseneck spout, knee 
or foot controls, in counter 36 
inches high, open below 

15. Double compartment sink with goose¬ 
neck spout, knee or foot controls, 

in counter 36 inches high 

16. Bottle warmer on portable carriage 

17. Wall cabinet 

18. Incubator, on 3-inch ball-bearing 
casters, with wheel lock 


19. Refrigeiator, with built-in thermometer 

20. Double oxygen outlet, one for each 
four full-term- or each two pre¬ 
mature—bassinets 

21. Shelves (three), starting 42 inches 
above floor, for clean gowns, supplies 

22. Cubicle partition, starting 30 
inches above floor, with 2-foot-high 
clear glass or lucite panel, wall- 
and ceiling-hung metal frame 

23. Clear wire-glass view panel in steel 
frame, 1,296 square inches maximum, 
bottom 42 inches above floor 

24. Clear plate-glass or lucite view 
panel, bottom 42 inches above floor 

25. Hand-wind clock, desk type 

26. Electric clock 

27. Door with upper panel of wire glass 

28. Door with upper panel of clear glass 
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•nd providing optimum conditions of tempera* 
ture, relative humidity and ventilation. Figures 
1 to 13 show a variety of nursery plans. 

Full-term nurseries should be located in the 
maternity nursing unit as close to the mothers 
as possible and away from the line of traffic 
of other than maternity services. An area of 
30 feet per infant is recommended, esdusive 
of the nurses' station 

The extent of the spread of infection in a nur¬ 
sery can be reduced as the number of infants 
in each nursery room is reduced. The optimum 
number of full-term infants that can be cared 
for by a member of the nursing staff is in the 
range of 8 to 10. 

Bassinets should be at least 2 feet apart and, 
if partitions are used, cubicles should be large 
enough to permit bedside care. Partitions 
should be glased or transparent so that the 
infants can be easily observed by the nurse. 
To facilitate cleaning, partitions should not 
extend to the floor. Cubicle partitions might 
extend only from the bottom of the bassinet 
to 24 inches above. The supporting frames of 
the partitions may be attached to the ceiling 
and wall. Where a wall ia not available, as in 
an island arrangement, some supports must 
extend to the floor. 

In nurseries without cubicle partitions bassi¬ 
nets are often crowrded together side by side. 
Although cubicle partitions may be objection¬ 
able from the standpoint of cleaning (and are 
often unsightly), they help to ensure that bassi¬ 
nets are properly spaced. 

Fixed-view windows between the nursery 
and the corridor permit visitors to view the 
infants from the corridor. There windows muat 
be wire glass set in steel frames and must con¬ 
form to National Fire Code requirements. Fixed 
view windows in partitions between nurseries 
and the nurses station or between two nurser¬ 
ies facilitate observation of all infants in the 
area. These windows may be of clear plate 
glass or lucite and should be as large as prac¬ 
ticable. 

A door direct from each nursery to the corri¬ 
dor is recommended to permit faster evacua¬ 
tion in case of fire and easier movement of 
bassinets from the nursery to the mothers at 
feeding time and to avoid traffic through the 
nurses' station. This door, hung in a steel 
frame, should have a wire glass panel and muat 
conform to National Fire Code requirements. 

Furnishings and equipment for each full- 
term nursery should include, in addition to the 
Items shown in the plans, a suction bulb or a 
mechanical device with a soft rubber tip and 
individual catheters for individual infants for 
each full-term (and premature) nursery. Con¬ 
trols of the suction device should include a 
regulator to limit the suction to avoid injury 
to the infant. Suction should be provided from 
a central system. 

A four-bassinet nursery lends itself well to 
the “cohort” system, in which babies 
born during the same interval (no more than 
48 hours) are kept in the same nursery. Babies 
arrive and leave together. After the departure 
of each cohort, the nursery is thoroughly 
cleaned and disinfected before admission 
of the next cohort, thereby ~ in theory — break¬ 
ing the chain of possible cross-infection by 
eliminating the overlapping of babies with 
infections. 

The use of four-bassinet nurseries does not 
imply increased staff. Two four-basainat nur¬ 
series may be under the care of one nursing 


person if she wears a scrub gown and scrubs 
properly between visits to each nursery. Two 
such nurseries may be considered the equiva¬ 
lent of one eight-bassinet nursery in assigning 
nurses' station and work space Furnishings 
and equipment will be the same as those for 
full-term nurseries. 

Since premature infants require more spe¬ 
cialized care than full-term infants, a reason¬ 
able ratio of staff to premature infants is set 
at one to five. Thus, a premature nursery room 
should accommodate no more than five infants 
and should have a minimum area of 30 square 
feet per infant. A separate nursery is usually 
not indicated if less than five infants are to be 
cared for at one time. In such cases, space for 
them can often be provided in the full-term nur¬ 
sery. One nurses' station may serve two pre¬ 
mature nurseries, or a premature nursery and a 
full-term nursery if the nurseries are paired. 

In a premature nursery where suitable envi¬ 
ronmental temperature and humidity are main¬ 
tained. only 50 to 75 per cent of the premature 
infants may require incubators. Furnishings for 
pramature nursarias will be similar to those 
in full-term nurseries, aside from the incuba¬ 
tors. 

An observation nursery should be provided 
for infants suspected of infection. When posi¬ 
tive diagnosis is made, the infant is transferred 
elsewhere in the hospital and placed on isola¬ 
tion precautions. However, if diagnosis is not 
positive the infant may be returned to the regu¬ 
lar nursery provided he has not been exposed 
to an infected infant in the observation nursery. 

The observation nursery should be a 
completely separate unit, but it should be 
located adjacent to a full-term nursery with a 
glazed partition between to permit observation 
by the nursery staff. A minimum of 40 square 
feet per bassinet is recommended to provide 
adequate space for bedside care and treatment 
of the infant. 

Observation bassinets should be provided 
at the rate of 10 per cant of the full-term bassi¬ 
nets. A minimum of two — and a maximum of 
three ~ bassinets are recommended for each 
observation nursery. These nurseries may be 
repeated as many times as necessary to pro¬ 
vide the required complement of observation 
bassinets. Furnishings and equipment will be 
similar to those in full-term nurseries. 

An anteroom should be provided between 
tha nursery and the corridor. This area should 
contain the same facilities as the work and 
traatmant areas for full-term nurseries. 

The nurses station servos as a control point 
and also providas workspace for the nurse 
and an area for treating infants The nurse's 
desk should be placed so that the entrances 
from tha corridor and from the station to the 
nurseries can be supervised. The nurseries 
should be visible through observation windows 
in the partitions. 

A station between two nurseries will require 
a double desk for two nurses. No more than 
two full-tarm nurseries, each housing 8 to 10 
bassinets, should be served by one nurses' 
station. In the cohort system, four nurseries, 
of four bassinets each, may be so served 

The nurse's workspace should occupy a 
separate area at one end of the nurses' station. 
This arrangement affords the nurse full view of 
the infants while attending to most activities. 
The treatment area should be located near the 
entrance to the nurses station so the physician 
need not walk through the workspace. Routine 


examinations and treatments should be carried 
out at the bassinets in the nursery A physi¬ 
cians scrub area should be located at the 
entrance of the nurses' station. The description 
of the full-tarm nurses' station also applies to 
premature nurseries, except that the treatment 
table is omitted. Other necessary areas, not 
shown in the plans, include formula rooms, 
nurses' locker rooms, demonstration rooms 
and storage. 

Air conditioning will be required for nur¬ 
series to ensure the constant temperature 
and humidity conditions so beneficial to care 
of the newborn. In addition, the air-condition¬ 
ing system, through the ventilating features, 
will remove odor and will materially reduce the 
bacterial contamination of the environment. 


PEDIATRIC NURSING UNITS* 

The floor plans of pediatric nursing units shown 
in Figs. 1 and 2 illustrate suggested arrangements 
of the patient rooms and the supporting facilities 
described in the text. These plans are designed 
also to conform with other nursing units of the 
hospital. 

The total bed count in each plan exceeds the 
recommended maximum of 20 beds per nursing 
unit because provision has been made for parents 
to sleep in. The number of sleep*in beds will vary 
with hospital policy and with the number of par¬ 
ents who ore able or who wish to sleep in. All 
bedrooms are sized and equipped to accommo¬ 
date full-size hospital beds as well as smaller 
youth beds and cribs. 

Another feature is the extensive use of glass 
In partisans between rooms and in corridor parti¬ 
tions. This provides the visual control most neces¬ 
sary in pediatric nursing. 

Rooms for sick infants and isolation rooms are 
located for direct observation from the nurses* 
station. The nurses' station is centered in each 
unit« thus reducing travel distances and allowing 
general observation of activity and troflRc. 

Workrooms are centrally located in the single 
pediatric nursing unit (Fig. 1) and conveniently 
accessible to both nursing units os shown in Fig. 
2 . 

An important therapeutic area is the dayroom- 
ployroom which moy be used for dining and 
schoolwork as well. At least 50 percent of the 
children may use this room. It is located for ready 
observation and control from the nurses' station 
and at the same time designed to avoid disturbing 
patients in their rooms. Furnishings and equipment 
are selected for multiuse in these various activi¬ 
ties. 

The dietary focility for the unit is located ad¬ 
joining the day room-play room to provide conve¬ 
nient and sanitary service of snacks and meals. 

The library-classroom is located at the quiet 
end of the nursing unit, convenient to the adoles¬ 
cent patients. 

Waiting and interview rooms are located at 
the entrance to the unit. This provides an office 
for the physician and a place where the child's 
medical history may be reviewed with the parent. 

* U.S. Daparfmanf of Health. Education, ond Welfare, 
Public Health Service, Health Service and Mental Health 
Administration, Division of Hospital and Medical 
Focilities. Architectural ond Engineering Branch. 
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Equipment L* 9 «nd for Figurot 1 and 2* 

1. Sick infant's crib. 

2. Crib. 

3. Adjustable youth bed with overbed table. 

4. Adjustable hospital bed with overbed table. 

5. Rocking chair with arm rests, washable finish. 

6. Infant scale. 

7. Sink with spout ot least 5 in above rim of 
sink and foot- or knee-action valves, in 
counter 36 in high, open below, wall cabinet 
above, soap dispenser and enciosed-type pa 
per towel dispenser. 

8. Depressed floor sink with mop-handle rack. 

9. Mop buckets on roller carriage. 

10. Wet-dry vacuum machine. 

11. Small enclosed cart, 4 to 6 trays capacity. 

12. Ice-making machine, self dispensing. 

13. Lavatory, with spout at least 5 in above the 
flood rim of the fixture, wrist-action valves, 
soap dispenser and enclosed-type paper 
towel dispenser, mirror, shelf, and waste re¬ 
ceptacle with foot-controlled cover and re¬ 
movable waxed liner. 

14. Sink with spout at least 5 in above the flood 
rim of the sink and wrist-action valves, in 
counter 36 in high, cabinets below and 
above, soap dispenser and enciosed-type pa¬ 
per towel dispenser. 

15. Utility supply cart. 

16. Bathtub, normal height with controls on wall. 

17. Bathtub, pedestal type, with controls on wall. 

18. Bedside cabinet. 

19. Lockers. 

20. Sink with spout at least 5 in above the flood 
rim of the sink and knee- or wrist-action 
valves, in counter 36 in high, open below, 
with only one drawer directly under the 

* Figures 1 ond 2 from '’Manual for the Core of Chil¬ 
dren in Hospitals." U.S. Dept, of Health, Education, and 

Welfare, Division of Hospital and Medicol Facilities, Ar- 

chitecturol and Engineering Bronch, 1968. 


counter, soap dispenser and enciosed-type 48. 
poper towel dispenser. Wall cabinet above 49. 
with double-locked norcotics compartment 
and inside light. 

Clear glass, bottom 40 in above Boor. 50. 

Clear wire glass in metal frame (1,296 sq 51. 
in max.), bottom 40 in above Boor. 

Door, upper panel clear wire glass. 

Bulletin board, 26 x 24 in. 52. 

Cubicle curtain. 

Detention screen. 

Portable TV on stand or on wall shelf. 

Easy chair. 

Sofa. 53. 

Circular type chart. 

Medication cart. 

Soiled linen hamper on 3-in ball-bearing cast- 54. 

ers, foot-controlled cover, removable waxed 55. 

liner. 56. 

Chalkboard. 57. 

Projection screen, roll-up type. 58. 

Grab bor. 59. 

Desk with drawers. 60. 

Window seat, hinged at back, storoge spoce 61. 

under for toys. 62. 

Storage cabinet. 63. 

Sliding doors. 64. 

Bookcase. 65. 

Conference toble. 

Multipurpose type table. 

Executive type desk and chair. 

Waste receptacle, foot-controlled cover, re- 66. 

movable waxed liner. 

Filing cabinet. 67. 

Electric clock. 68. 

Refrigerator. 


21 . 

22 . 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 


33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

46. 

47. 


Pneumatic tube station. 

Counter, open below, with only one drawer 
directly under the counter and form rack on 
top at the back. 

Recessed double x-ray illuminator. 
Groduated shelving with cubicles for individ¬ 
ual medications and slots for identification 
cards. 

Sink with spout at least 5 in above the Bood 
rim of the sink and foot-, knee-, or wrist- 
action valves, in counter 36 in high, open 
below, soap dispenser and enciosed-type pa¬ 
per towel dispenser. 

Clinical sink with wrist-action valves and a 
bedpan-Bushing attachment with foot-action 
valves. 

Adjustable metal shelving on casters. 

Shelf above. 

Vision panel clear wire glass. 

Mayo table. 

Examining tight. 

Examining toble. 

Instrument table, 24 x 36 in. 

Automatic ascending trayveyor. 

Automatic descending trayveyor. 
Dumbwaiter. 

Built-in bookcases. 

Lavatory, with spout at least 5 in above the 
Bood rim of the fixture and knee- or wrist- 
actton valves, shelf over, soap dispenser and 
enclosed type paper towel dispenser. 

View panel with safety glass, approx. 6 x 
12 inches and 4 feet 6 inches from Boor. 
Vending machines. 

Undercounter refrigerator. 
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Fig. 2 F^diotric nursing unit for hotpitaU in Ht« 400-b«d rang*. S** •quipm*nf i* 9 *nd for dotcription 
of tfomt numborod. It*mt of •guipm*nt or* id*ntifi*d in only on* fypicol room. Th*M or* to b* ropootod 
in othor timiior rooms unloss othorwis* numborod. Th* compononts of this plan or* dosignod to conform 
svith thos* of othor nursing floors of th* hospital. 
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By WILBUR R. TAYLOR. 
CLIFFORD E. NELSON. M.D.. and 
WILLIAM W McMASTER 


DIAGNOSTIC X-RAY SUITE 

In a recent study it was found that many hos¬ 
pitals allotted inadequate space to the x-ray 
department, and expansion was often impracti¬ 
cal. Adequate space for waiting, toilets, and 
dressing rooms helps insure continuous rou¬ 
tines in handling patients. The lack of adequate 
space results in needless waste of effort and 
time in efficiently scheduling examinations 
An unsatisfactory layout is a handicap to both 
the hospital and the radiologist since the hos¬ 
pital loses potential revenue, and the radiol¬ 
ogist's time, as wall as that of the staff, is need¬ 
lessly wasted. This is particularly important to 
a small hospital which has a visiting radiol¬ 
ogist for it is to the advantage of the hospital 
and radiologist to schedule as many examina¬ 
tions are possible during his visit. 

Location 

The diagnostic x-ray department should be 
located on the first floor, conveniently accessi¬ 
ble both to outpatients and inpatients. It is also 
desirable to locate the department close to the 
elevators and adjoining the outpatient depart¬ 
ment and near other diagnostic and treatment 
facilities. 

The functional requirements of the deport¬ 
ment are usually best satisfied by locating 
the x-ray rooms at the end of a wing. In this 



f^TiCNTS. 


ritM5 .. «... 

Fig. 1 


The authors are all engaged in work for 
Public Health Service. Mr Taylor and Mr 
McMaster as architects in the Architectural 
and Engineering Branch, Division of Hospital 
and Medical Facilities, Bureau of Medical Ser¬ 
vices, Dr Nelson as a radiologist. Division of 
Radiological Health. Bureau of State Services 


location, the activity within the department will 
not be disturbed by through traffic to other 
parts of the hospital, and less shielding will be 
required because of the exterior walls. (See 
Fig 1.) 


Plan A 

Plan A illustrates an x-ray suite that will pro¬ 
vide an efficiently operating service for about 
8400 patient examinations yearly, or an average 
of about 35 examinations daily This average 
workload is typical in a hospital of approxi¬ 
mately 100 beds (or somewhat more) with an 
out-patient x-ray service. Unforeseen schedul¬ 
ing problems, of course, will occasionally 
cause the average of 35 examinations par day 
to be exceeded (See Fig. 2.) 

The staff needed for this volume of work usu¬ 
ally includes: 1 radiologist. 2 or 3 technicians, 
1 seoretary-reoeptionist, 1 secretary-file clerk, 
1 orderly (as needed). 

This plan will permit the workload to be 
augmented at least 50 percent by increasing 
the staff, if no more than 20 percent of the x- 
ray work is fluoroscopic. 

Among the desirable characteristics that this 
plan attempts to provide for is the need for 
correlating the functions of the working group 
to obtain maximum efficiency The arrange¬ 
ment of patient areas and examination rooms 
around the perimeter, with the administrative 
staff in the center, makes it possible for these 
units to operate more efficiently. The techni¬ 
cians' corridor in the rear of the department 
provides for easy access to the x-ray rooms, 
film processing rooms, and distribution areas 
without interference from patients' cross 
traffic. 


Administration Spaces 

Every radiologist has specific ideas on the 
most suitable ways for arranging and operating 
the administrative functions of the x-ray depart¬ 
ment. Some of the variables involved are 
assignment of personnel and functions, recep¬ 
tion of patients, sequence of patient examina¬ 
tions. film distribution, and staff viewing facil¬ 
ities. This plan provides for flexibility of space 
arrangements by allowing for variation of 
several of the operations within the administra¬ 
tive unit. 


Watting Room General waiting space for 
about ten patients is located at the entrance to 
the department. From here the patient is 
directed to an assigned dressing room. A sepa¬ 
rate area, to the left of the entrance and in sight 
of the secretary-receptionist, is provided for 
wheelchair and stretcher patients. This section 
is partitioned off by a curtain which may be 
partially drawn to provide privacy, yet afford 
the necessary surveillance of unattended pa¬ 
tients from the secretary-receptionist's desk 
Additional chairs in this area can be used to 
accommodate the attendants of these patients 
or for an overflow of waiting patients when 
needed 


SecrstlfY-Rocegtionist The administrative func¬ 
tions and business records of the deparlment, 
scheduling of appointments, receiving of 
patients, typing of the necessary identification 
forms and requisitions for examinations, and 
assigning of patients to dressing rooms are 
handled by the secretary-receptionist If time 
permits, the secretary-receptionist assists in 
typing the radiologist's reports. The desk is 
centrally located, directly in front of the en- 
trence between the waiting room and adminis¬ 
trative area, so that the secretary-receptionist 
may supervise waiting patients and have 
access to correspondence and report files. 


Sscrstarv-Fils Clark The secretary-file clerk 
assembles, sorts, and files all films and reports, 
assists the secretary-receptionist when 
needed, and transcribes and types the radiol¬ 
ogist's reports. These functions are not rigidly 
fixed and can be interchanged, if desired. For 
example, a technician may be assigned to 
assist the file clerk with film assembling end 
sorting, or the file clerk msy be given other 
functions as needed. The desk is located near 
a counter-partition in the film collection and 
distribution area. The low counter and the gate 
(No. 79) are designed so the entrance to the 
department can be observed and patients 
directed when required. 


Doctors* Vitwiiig Room The doctors' viewing 
room is located near the office of the radiol¬ 
ogist so that he may be immediately available 
for consultation. The room is near the film 
files, convenient to the secretary and file clerk, 
and situated so as not to intrude upon the 
functional flow of the work. Its location within 
the administrative unit provides privacy so that 
diagnostic comments and discussions will 
not be overheard by patients. 

Radiologitt't Office This office is conveniently 
situated near the x-ray rooms, the secretary- 
receptionist's desk and the filing distribution 
area, and is not too easily accessible to the 
public: it is also provided with a door which 
opens directly to the technicians’ corridor. The 
fire exit which is located off the technicians' 
corridor provides a second exit from the de¬ 
partment for the radiologist. 

Film Filtt The film files are located in the col¬ 
lection and distribution area and convenient to 
the radiologist's office. Since it is desirable 
to keep active films for at least five years, 
approximately 125 linear feet of filing space 
is provided. After that time, additional storage 
space elsewhere will be needed for the less 
active files. Closed front metsl x-ray files are 
recommended (see Fire Safety). Teaching 
files may not be needed in a hospital of this 
size, but if desired, a section of the active files 
may be allotted lor this use. 


General Facilities 

Oratsing Rooms Three dressing rooms for each 
x-ray machine should be provided so that the 
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1. Paper towel dispenser 

2. Waste paper receptacle 

3. Lavatory 

4. Wall-hun^ water closet 

5. Continuous gr&h bar 

6. Emergency calling station (push button) 

7. Hook strip 

8. Mirror and shelf below 

9. Straight chair 

10. Cassette pass box 

11. Film loading counter 

12. Film storage bin 

13. Film hanger racks under counter 

14. Safelight 

15. Ceiling light, white and red 

16. Timer 

17. Counter with storage cabinets below 

18. Cassette storage bins 

19. Trash deposit cabinet 

20. Cassette cover retainer and wall guard 

21. Door with light-proof louver in upper panel 

22. Access panel 

23. Door with light-proof louver in lower panel 

24. Utility sink with drainboard 

25. Refrigerating unit under drainboard 

26. Developing tank with thermostatic mixing valve 

27. Through-the-wall fixing tank 

28. Light-proof panel 

29. Washing tank 

30. X-ray film illuminator (wet viewing) 

31. Film dryer 

32. Film dryer exhaust to outside 

33. Film corner cutter 

34. Film pass slot 

35. Flush-mounted counter illuminator 

36. Film sorting bins above counter 

37. Film sorting counter 

38. Counter with cabinets below 

39. On-wall or mobile film illuminators 

40. Temporary film file cart 

41. Stereoscope 

42. Executive type desk 

43. Executive type chair 

44. Telephone outlet 

45. Intercommunication system outlet 

46. Bookshelves, 42 in. by 14 in. 

47. Typist chair 

48. Typist desk 

49. Filing cabinet, letter size 

50. Gown storage, open shelves, storage cabinet above 

51. Gown storage, open shelving with laundry hamper below 

52. Technicians' lockers 

53. Fire door 

54. Dome light, buzzer and annunciator at receptionist's desk 

55. Closed metal film files, 5 shelves high 

56. Hook on toilet side of door 

Fig. 7 Diagnoitic rodiogrophic iwita, Plon A. 


57. Fire extinguisher 

58. Mop truck 

59. Shelf 

60. Curb and receptor on janitor's sink 

61. Mop hanging strip 

62. Storage cabinet and writing counter 

63. Fluoroscopic apron and glove holder 

64. Fluoroscopic chair 

65. Laundry hamper 

66. Clean linen cart 

67. Cassette changer 

68. Transformer 

69. Radiographic fluoroscopic unit with spot film device 

70. Foot stool 

71. Control unit 

72. Leaded glass view window 

73. Lead lining (or other shielding material) as required 

74. Lead-lined door, light proofed 

75. Barium sink 

76. Barium storage (below counter) 

77. Red light for dark adaptation 

78. Fluoroscopic ceiling light 

79. Counter with gate 

80. Film identifier, cabinet below 

81. Anti-splash panel 

82. Wall cabinet over sink 

83. Curtain, floor to ceiling 

84. Warning light 

85. Microphone 

86. Loudspeaker 

87. Annunciator (for emergency calling station) 
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equipment end elaff can function «Mithout dalay. 
Each drasaing room ahouid be equipped with a 
atraight-back chair, clothea hook, mirror, and 
a ahelf below the mirror. For the protection 
of patienta valuablea. the doora may be 
equipped with locka, or centrally located lock- 
era may be provided. Where doora are in- 
atalled, they ahouid awing outward to avoid 
the poaaibility of being blocked by a patient and 
ahouid be at leaat 12 inchea from the floor. 

For the convenience of patienta in wheel- 
chaira, an outaiiad dreaaing room ia provided 
Inatead of a door, it ia equipped with a curtain 
ao that the patient can maneuver eeaily 

Patitnts' Toilet Rooatl Toileta ahouid be immedi¬ 
ately available for patienta undergoing flu- 
oroacopy, and aimilar faciiitiea ahouid ba con¬ 
veniently available for waiting patienta. A 
minimum of two toileta ahouid be provided 
for each ii-ray room. All toileta ahouid be 
located near the a-ray rooma. 

At laaat ona toilet room ahouid be directly 
acceaaible to each a-ray room and have an 
opening into the corridor. To prevent the 
patienta from accidentally opening the door 
between the toilet and a-ray room, thia door 
ahouid be equipped with hardwere which ia 
operable only from the a-ray room. The doora 
of the toilet rooma which open into the patienta 
corridor ahouid be equipped with bathroom 
locka. which are operated by knob latch bolta 
and dead bolta from both aidea. 

One of the patienta' toilet rooma ia deaigned 
to accommodate a patient in a wheelchair. 
The room ia larger than the othera, for eaay 
maneuvaring, and haa a 3 ft door. The lavatory 
ia aet on wail bracketa 6 in. out from the wall 
and 2 ft 10 in. from the floor. 

One toilet ahouid be provided with a bedpan 
fluahing attachment. Water cloaeta ahouid be 
auapended from the wall to aimplify cleaning. 
Each toilet room ahouid be equipped with a 
grab bar for uae by elderly or weak patienta. 
A dome light and busier ayatem with an emer¬ 
gency call atation in each toilet room and an 
annunciator at the aecretary-receptioniat'a 
desk are recommended. 

Taclmictaiit* Toilati tad Locktis During buey 
perioda it ia aaaential that the staff be available 
at all times. Separate toilet and lockar faciiitiea 
ara provided for technicians. Thia reducaa the 
time technicians must be absent from the area 
and contributes to the efficiency of the depart¬ 
ment. 

Storiga Facilitits 

Ganaral Stotaga For bulk auppliea, a storage 
cabinet equipped with eliding doora and adjust¬ 
able ahelvaa is located inside each patients' 
corridor near the entrance. Materials such as 
films, opaque solutions, developing solutions, 
and office auppliea are stored here 

OaHv Liiwa Siifpliat (X-Ray Room) Clean linen, 
requisitioned from the hospital central supply, 
is stored on a cart (No. 66) in each x-ray room; 
soiled linen is placed in a hamper (No. 65). 

Gowa Storaga Open adjustable shelves for 
gown storage are placed next to each general 
bulk supply cabinet, juat inside the corridor 
entrance. The shelving for clean gowns starts 
about 4 ft from the floor, Isaving space beneath 
for a linen hamper (No. 65) for soiled gowns. 

JatlHort CIOMt The janitor's cloaat must be 
readily available for emergency cleaning and it 
should bo convenient to the x-ray rooms and 


toilets The closet should contain a floor re¬ 
ceptor with a curb or a janitor's service oink, 
a mop-hanging atrip and a shelf, and provide 
space for parking the mop truck 

Diagnostic X-Roy Rooms 

X-Ray Egiapwiain Both rooms are equipped with 
combination x-ray and fluoroscopic machines 
with spot film devices. An ovsrhesd type lube 
support is indicated in the plan, as this facili¬ 
tates x-raying a patient in bed or on a stretcher. 
For reasons of economy, however, it may be 
desirable to equip one room with a floor-ceiling 
track. If an overhead mounted track ia used, 
it mey be supported from the floor by columns 
or may bs bracksted from the wall, although 
a ceiling suspension makes a neater installa¬ 
tion. 

The optimum site of the x-ray room ia about 
14 by 18 ft Coiling height requirementa vary 
for difforent x-ray machines, but a minimum 
of 9 ft 6 in. ia racommended The machine and 
transformer should be placed ao as to allow 
adaquate space for admittance of a bed or 
stretcher in the room. Mounting the trans¬ 
former on the well ia recommended to save 
floor space. However, sufficient clearances 
(at least 2 ft above the transformer) for ser¬ 
vicing the transformer ahouid be provided. 

The sink and drainboard, for handwashing 
and rinsing utensils and barium equipment, 
ia equipped with a gooseneck spout. It is 
located near the foot of the x-rey table. The 
drainboard can also be used as a barium coun¬ 
ter. 

It ia racommended that the control panel be 
wired to a signal outside each x-ray room to 
indicate when the machine ia on, to prevent 
other personnel from inadvertently entering the 
room. A rad light bulb will be satisfactory ao 
a signal for moat installations. 

Control Booth It ia essential that the control 
booth be located to the right of the machine 
so that the patient may be observed when the 
table ia Inclined, sines machinea with end- 
pivoted tables tilt to the right In the plan, no 
door ia shown on the control booth aa the 
radiation will hava scattared at least twice 
before it reaches the control booth area. Thia ia 
in accordance with Handbook 60, as amended, 
issued by the National Bureau of Standards. 
The arrangement of the control booth to the 
right and the caasette changer to the extreme 
left, as shown in the plan, fully masts thia 
requirement. In addition, since the beam is 
directed toward the outside wall, radiation ax- 
poaura to other personnel is lessened, and the 
amount of shielding required ia decraaaed. 

If the cassette changers are placed to the 
right of the machine (on the wall opposite to 
that indicated on the plan), a door on the con¬ 
trol booth or a baffle placed in the room is re¬ 
quired to protect the technician in the booth. 
Furthermore, additional shielding ia required 
to protect films and personnel in the depart¬ 
ment because the primary beam would not be 
directed toward the outside wall. In the present 
scheme, the shielding necessary in the interior 
walls ia principally to safaguard against the 
scatter radiation. 

Storaga Cabiaat and Wtitiat Co na tai A storage 
cabinet (No. 62), with a safety light above, 
serves also as a writing counter for the radiol¬ 
ogist and technicians. Shalvas in the cabinet 
provide space for storaga of acceaaory items 
such aa sandbags, measuring devices used 
with x-ray machine, and disposable items 
needed for patients' examinations. 


Film Processing and Distribution Area 

Oarkrooai This room is located between the 
two x-ray rooms to facilitate handling of 
films. Cassettes srs loaded and unloaded 
on the counter (No. 11). Space is provided 
for loading and stacking cassettes at both 
ends of the counter. 

A utility sink with s drainboard (No. 24), 
located opposite the processing tank, ia pro¬ 
vided for mixing chemical solutions and hand¬ 
washing. A refrigerating unit (No. 25) for the 
tank is located in the apace beneath the drain- 
board. 

X-ray films are processed in an area sepa¬ 
rated from the loading counter by a partition 
(No. 81) at the end of the developing tank 
which helps to avoid accidental splashing 
and damaga to tha screens and films on the 
loading counter. A through-wall processing 
unit tank permits the radiologist or staff 
doctors to read the wet films in the lightroom 
area without interrupting darkroom 
procedures. 

A lightlock between the darkroom and the 
lightroom, equipped with interlocking doors, 
ia necessary to allow entrance into the dark¬ 
room of other personnel during film process¬ 
ing. Although a mate has some advantages 
over the lightlock, the additional space 
needed is not justifiable in a facility of this 
size. Access panels (No. 22), located in the 
lightlock and in the control space, are pro¬ 
vided to simplify installation and servicing 
of the proceesing tanks. 

FBa Pro cttl im Arts To reduce unnecessary 
traffic, the film processing rooma are located 
near the collection and distribution area. 
This layout allows the technician to work 
without interruption during the processing 
routine. Processing of films begins at the 
developing tank (No. 26) in the darkroom, 
and continues to the final rinsing tank (No. 
29) in the lightroom where the films may be 
wet-viewed at an illuminator, if desired, and 
then dried. After the films are dried, they are 
brought to the counter (33) in the technicians 
corridor for final trimming, and passed 
through to the film collection and distribution 
area. 

CoNsebos and Oittribstiofl Ana Film sorting bins 
(No. 36) are provided above the counter in 
the collection and distribution area for tem¬ 
porary filing. After all films have been assem¬ 
bled, they are paaaed through the film pass 
slot (No. 34) to tha radiologist for interpreta¬ 
tion. He returns the films in a file cart or 
through a slot which leads into a box under 
the distribution counter. The films may then 
be temporarily filed for viewing by staff 
doctors or placed in the active files. 

Bariimi Mixing Facilitits 

A two-compartment sink (No. 75) in a coun¬ 
ter, located in the technicians' corridor and 
accessible to both x-ray rooma, ia provided 
for mixing barium. A duplex outlet for plug¬ 
ging in an electric mixer or a heating element 
is located above the counter unit. Barium 
supplies for daily use are stored in cabinets 
under the counter; the bulk supplies can be 
stocked in one of the general storage cabi¬ 
nets located in the patienta* corridors. 

Dirk Adtptf tioii 

Patients must be allowed to become ac¬ 
customed to the low lighting level in the x-ray 
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Fig. 3 Diognotfic radiographic suit*. Plon ft. 


rooms and ths stsH must retain thair dark 
adaptation despite the opening of the doors 
of the fluoroscopic rooms between patients' 
easminations. 

To facilitsts dark adaptation, curtains are 
shown at the intersections of the technicians* 
and the patients' corridors. In addition to the 
illumination normally provided in the corri* 
dors, patients' toilet rooms, and dressing 
rooms, it is recommended that these areas 
be equipped with an independently controlled 
dim lighting system of red bulbs for dark 
adaptation. 

Miscftllineous Services 

It is assumed that the central sterile supply 
department of the hospital will provide all 
such services for the a*ray department. 

The mobile x-ray unit should bs stored in 
the radiology department where it will be 
under the supervision and control of the 
department and available when needed. 

OptiofiftI Facilities 

IstsrcosiMtiaicstkNI Syttssi Provision of a sys¬ 
tem within the department increases the 
efficiency of the staff and speeds up service. 
Outlets are shown at the desk of the secre¬ 
tary-receptionist, in the x-ray rooms and the 
darkroom, and in the technicians' corridor. 
It is recommended that a one-way intercom¬ 
munication system, with a microphone in the 
control booth and a loudspeaker at the css- 
setts changer, be installed so that the techni¬ 
cian need not leave the control booth to give 
instructions to the patient at the far end of 
the x-rsy room. 

Rsfhgsrator Some items used in the x-ray 
department, such as barium suspensions for 
fluoroscopic examinations of the upper 
gastrointestinal tract, cream for a gall bladder 
series, and carbonated beverages for carbon 


dioxide distention of the stomach, require 
refrigeration. The space under one end of the 
barium counter at the sink <No. 75) in the 
technicians' corridor may be used for an 
under-counter type refrigerator. 

High-Spssd FHis Orytr The plan provides suf¬ 
ficient space for an anhydrator, if desired, in 
lieu of the dryer shown (No. 31). 

Finish Materials 

Materials used in this department are gen¬ 
erally similar to those usually provided in 
hospitals. However, special attention should 
be given to some of the areas in the x-ray 
suite. 

OaikroOM The cassette loading counter sur¬ 
face should be of a material which is static- 
free; wood or linoleum is often preferred. 
Vinyl or vinyl-asbestos tile. % in. thick, 
appears to be a satisfactory material for 
floors in this size department Experience 
indicates, however, that asphalt tile end 
linoleum floors do not stand up well under 
the effects of spilled solutions. A pattern 
of alternating dark and light tiles improves 
visibility when working under a safe light. 

X-Ray Rooiat No special finishes are re¬ 
quired for the x-ray rooms. Asphalt tile floors 
are satisfactory and a pattern of alternating 
dark and light tiles is also desirable here. 
Plaster wells and ceilings are acceptable, 
but eccoustical tile ceilings are preferred 
since they aid in reducing rsverberetion. 

Toilati Tile floors and wainscot are highly 
desirable for easy cleaning. 

Ooctori' ViaWNig Roooi Acoustical treatment is 
recommended to lessen the possibility of 
doctors' conversations being overheard by 
nearby waiting patients. 


Electrical Installations 

Voltage supplied to the x-ray unit should be 
constant so that fluoroscopic images and 
radiographs will be uniform. An independent 
feeder with sufficient capacity to prevent 
a voltage drop greater than 3 percent is recom¬ 
mended. To minimize voltage fluctuations, a 
separate transformer for the x-ray feeder is 
required for most installations. 


Illumination 

Illumination intensities in the various areas 
of the suite should comply with recommenda¬ 
tions given in the Lighting Handbook, 3rd 
Edition (1959), published by the Illuminating 
Engineering Society. Briefly, the general 
illumination should be not loss than 10 foot- 
candles in corridors and in rooms where 
reading is not required The waiting room 
should have 15 footcandles, with supple¬ 
mental lighting for reading. Offices and areas 
where clerical work is performed should have 
at least 50 footcandles. preferably 70. 

Indirect or cove lighting fixtures are recom¬ 
mended for the x-rsy rooms so that patients 
need not be inconvenienced by gisre when 
lying face upward during examinations. 

Primary barriers should be provided on all 
surfaces of the x-ray rooms which sra ex¬ 
posed. or which may be exposed, to the 
useful beam between the x-rsy tube and 
occupied areas. Secondary barriers should 
be provided on all other room surfaces where 
protection is needed. In determining second¬ 
ary barriers, consideration should be given 
to direct or leakage radiation which passes 
through the tube housing, and also to the 
secondary or scattered radiation emitted from 
objects being irradiated by either the useful 
beam, leakage radiation, or other scattered 
radiation. 


Air Conditioning 

Air conditioning with positive ventilation and 
a well-defined pattern of sir movement within 
the department is necessary to provide an 
acceptable environment. In order to prevent 
the spread of odors from the radiographic 
and fluoroscopic rooms, darkroom, toilets, 
and janitor's closets, the ventilation system 
should be designed so that a negative dir 
pressure relative to the adjoining corridors 
will be maintained in these rooms. This can 
be done by exhausting more air from these 
rooms than is supplied to them, and by re¬ 
versing this procedure in the corridors. Doors 
to the toilets and the janitor's closet should 
be undercut or louvered so that air from the 
corridors may flow into these areas and be 
exhausted without recirculation. 

Because of the odor problem, the air from 
the fluoroscopic and x-ray rooms should not 
be recirculated during the time these rooms 
are in use. unless adequate odor removal 
equipment is incorporated in the ventilation 
system. For economical operation, where 
odor control equipment is not used, the ex¬ 
haust system should be provided with motor- 
operated dampers, switched from within the 
room, which will direct the air to the out¬ 
doors when the rooms are being used, or 
recirculate the air during idle periods. 

As the darkroom will be used for longer 
periods than the x-rsy rooms, an independent 
system to exhaust the air to the outdoors 
should be provided. The exhaust from the 
darkroom should be controlled from a switch 
in the room and the system should be dam- 
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Fig. 4 X>roy d*portm«nt. (a) E«for« •xpontion. (b) Aft«r •xpontion. 
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(b) 



p«r«d to regulata tha amount of air handled. 
The axhauat from tha film dryar in tha light- 
room should ba connactad into tha darkroom 
exhaust system. 

Tha following conditions are racommartdad 
for the comfort of patients and personnel: 

Adminittration and Waiting Araat A temperature 
of 72^ F with a relative humidity of 50 par 
cent and a ventilation rate of 1-1% air changes 
par hour. 

Patients* and Tachnkiant' Corridofs A tamparature 
of 75^ F to 80^ F with relative humidity of 
50 par cant and a ventilation rata of 2 air 
changes par hour. 

Fhoroscopk and X-Ray Rooms A temperature of 
75° F to 80F with relative humidity of 50 
par cant and a ventilation rate of 6 air changes 
par hour. 

Darkroom A temperature of 72*^ F with rela¬ 


tive humidity of 50 par cant and a ventilation 
rata of 10 air changes par hour. 

Fire Safety 

To provide an adequate measure of fire safety 
for the patients and tha staff in this depart¬ 
ment, consideration must be given to factors 
of design and construction relating to fire 
prevention and fire protection. The basic 
Btructura should be built with fire resistive 
materials and incombustible finishes and pro¬ 
vided with approved equipment. 

Closed metal files are recommended for 
storage of x-ray films. If open shelves are 
used instead, an automatic sprinkler system 
should be installed over this storage area 
to neutralize the hazard of the large volume 
of combustible materials which would be ex¬ 
posed to possible fire. 

Fire extinguishers (carbon dioxide type pre¬ 
ferred) should be provided, as located on the 
plans, to assist in controlling fire. 


In accordance with good fire safety prac¬ 
tice. two means of egress are provided in the 
plan: one at the entrance to the department 
and an emergency exit located off the pa¬ 
tient’s corridor (door No. S3). The emergency 
fire exit should lead directly to the ground 
level outside the building, through an appro¬ 
priate exit stairway. 


Plan B - Design tor Expansion 

This one-machine department, designed to 
handle a daily average of about 20 patient 
examinations, could satisfactorily serve a 
hospital of 50 to 100 beds, depending upon 
the extent of outpatient services provided. 
As in Plan A, its volume of examinations can 
be increased, depending on the staffing pat¬ 
tern and other factors, discussed previously. 
(See Fig 3.) 

The staff usually required for this work- 


1 Overhead tube conveyor lO.T.C.) 

2. O.T.C. ceibng (racks 

3. iniaoe intensifier cerriaoa 

4 Negaloi srith TV and SO-rnm 
5. Table 

6 Table 

7 Pedestal table 

8 Stretcher 

9 Control 

10. Transformer 

11. High-voltage adapter kit 

12. Planigraph mounted on ceiling track 

13. Franklin headstand 
14 Mobile TV monitor 

15. Wall-mounied cassette holder 
16 High-capacity autoprocessor 
17. Cassette transfer cabinet 
18 Multibank film viewer 

19. Raplenisher tanks 

20. Wall-mounted cable catch 

21. Intensifier power supply mounted on shelf above control 

22. TV control mounted on shelf above control 

23. Planigraph control 

24. High-speed starter mounted on wall 

25. Single-plane film changer 
26 Program selector 

27. Single-plane perked 



Fig. 5 Typicol radiogrophic room. 


416 






Health 


HOSPITALS 

Diagnostic X-Ray Suite 



Equipment list 



1. Control 

10. TV monitor mounted on cart 

19. Cine control cabinet 

2. Power units cabinets 

11 Program selector 

20. Operator's control 

3. Spectrum special procedure table 

12. Intensifier power supply mounted on sheH above control 

21. Cassene transfer cabinet 

4. Plane film chanoer 

13 TV control unit mounted on shelf 

22. Wall-mounted cable catch 

5. Sinqle-piane film changer 

14 Additional power unit cabinet to house cine equipment 

23. High-capacity processor 

6. Overhead tube conveyor (O.T.C.) 

15. High-voltage adapter kit 

24 Replenisher tanks 

7. O.T.C. ceiling uack 

16 Cine bias lank 

25 Multibank film viewer 

6. Intensifier carriage 

17. Cine smoother tank 

26. Airflex biplane control 

9. Negator mounted with TV and 3S-mm erne 

18 Cine powerstat 


Fig. 6 Typical vosculor loyout. Equipment thown 

dotted is for future installation. 



load inoludas: 1 part*fima radiologiat. 1 
technician, 1 aecratary'racaptioniot*technician, 
1 orderly (aa needed). 

Thia plan will raault in a functional unit. 
It haa another important advantage in that it 
may be expanded to include all the featurea 
of Plan A. Such expanaion ia uaually indi* 
cated when the hoapital ia aerved by a full¬ 
time radiologiat, when the average daily load 
approachea 30 examinationa per day, and 
when the proportion of time-conauming 
examinationa bacomea high. 

Expanaion problema frequantly occur 
in a hoapital of 100 beda or leaa, where there 
ia only one x-ray machine and a part-time 
radiologiat. Aa the volume of work increaaea, 
the radiologiat apenda mora time at the hoa- 
pital, and a aecond machine ia inatalled. Un¬ 
fortunately, in moat of theae caaea. tha lack of 


planning for a future expanaion program and 
expanaion area reaulta in an inefficient layout. 
Thia limita the uaefulneaa of the equipment 
and the efficiency of the ataff Examplea of 
auch limitationa are: poor location of the dark¬ 
room in relation to tha new x-ray room, inade¬ 
quate aixe of tha darkroom, inaufficient number 
of toilet facilitiea and dreaaing rooma, lack of 
office and waiting areaa. and limited film filing 
apace. 

Remodeling an x-ray department ia mora 
expenaive than remodeling other areaa of a 
hoapital becauae of the ahielding, wiring, and 
plumbing. Expanaion of the x-ray department 
ahould be incorporated in the original plan. 
Roughing in the plumbing and building in the 
ahielding and electrical conduita in the expan¬ 
aion apace will reault in future aavinga and an 
efficient x-ray auite. 


Minimum altarationa to Plan B neceaaary 
to duplicate the facilitiea of Plan A would be 
the remodeling of the film collection area to 
accommodate a new control booth, the elimi¬ 
nation of the partition between the lightroom 
and reception space, the elimination of the 
dreaaing rooma and of the partition behind 
them. 

Until the need for remodeling becomea ap¬ 
parent, part of the adminiatration officea of the 
hoapital may temporarily be aituated in the 
expanaion apace. When enlarging the x-ray 
department, other apace may then be added to 
the adminiatration department. The dotted 
lines on Fig 4 illustrate how this expansion 
may be designed. 

A typical radiographic room is shown in 
Fig. 6. a typical vascular layout is shown in 
Fig 6 
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Legend 

1. Pneumatic tube station 

2. Desk 

3. Typewriter, electric, nonmovable carriage 

4. Chair 

5. Files, intermediate height 

6. Files, swinging panel, strip insert type 

7. File, revolving on two levels 

8. Table, movable, 2 feet by 3 feet 

9. Waste receptacle 

10. Photocopier 

11. File. 2*drawer 

12. Utility pole 

13. Telephone 

14. Shelving, adjustable, 12 inches 

15. Safe 

16. Refrigerator, with freezer 

17. Counter, with file drawer, bins 

18. Shelving, adjustable, 7 inches 

19. Counter, dispensing 

20. Two-shelf unit above counter 

21. Dumbwaiter, open both sides 

22. Cabinet, with sink, drain board 

23. Cabinet, wall-mounted 

24. Bins, on top of hood 

25. Hood, laminar airflow, vertical or horizontal 

26. Counter, with open adjustable shelving beneath 

27. Cart, storage 

28. Carts, utility 

29. Desk, small 

30 Bookcase, wall-mounted 

31. File cabinet, 5-drawcr 

32. File, visible index type 

33. Counter, with adjustable shelves beneath 

34. Shelving, wall-mounted, 9 inches 

35. Shelving, adjustable, rail-mounted 


Fig. 1 Phormocy d«partm«nt in o 100>b«d hotpitol. (From Planning for Hoipital Phormocioi, DHEW Pub. 
No. (HRA)77 4003, U.S. Department of Heoltk, Education, and Welfare. Woihington, O.C., 1977.) 
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Logend 

1. Pneumatic tube station 

2. Desk 

3. Typewriter, electric, nonmovable carriage 
4 Chair 

5. Files, intermediate height 

6. Files, swinging panel, strip insert type 

7 File, revolving on two levels 

8 Desk, special design 
9. Waste receptacle 
to. Photocopier 

11. Photocopier, cabinet 

12. Utility pole 

13 Telephone 

14 Shelving, adjustable, 12 Inches 

15. Delivery truck 

16. Refrigerator, with freezer 

17. Refrigerator, open front type 

18. Refrigerator, pass-through, counter height 

19. Counter, dispensing 

20. Two-shelf unit above counter 

21. Dumbwaiter, open both sides 

22. Cabinet, with sink, drainboard 

23. Cabinet, wall-mounted 

24. Bins, on top of hood 

25 Hood, laminar airflow, vertical or horizontal 

26. Counter, with open adjustable shelving beneath 

27. Cart, storage 

28. Carts, utility 

29. Desk, small 

30. Bookcase, wall-mounted 

31. File cabinet, 5-drawer 

32. File, visible index type 

33. Counter, with adjustable shelves beneath 

34. Shelving, wall-mounted. 9 inches 

35. Shelving, adjustable, rail mounted 

36. Shelving, adjustable, 24 inches 

37. Counter, with adjustable shelves beneath 

38. Panels, acoustical 

39. File, rotary mechanical 

40. Ledge 


Fig. 7 Phormocy in o 300-b*d hotpifol. (From Pfonning for Hotpita! Phormaams. DHEW Pub. 

No. (HRAJ77 4003, U.S. Doporlment of Hooltb. Education, ond Welfor*. Washington, O.C., t977.| 
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By WILBUR R. TAYLOR. 

WILLIAM A. MILLS, and 
JAMES O. TERRILL. JR. 

DESIGN OF TELETHERAPY UNITS 

Radiation and Architactiiral Considarationt for 
Coball'60 Unit 

By lha farm talatharapy, wa ara raatricting our* 
aalvaa to tha uaa of radiation at a diatanca; 
that ia, lha aubjaot and aouroa ara aaparalad 
by a diatanca of 50 oantimalara or mora. In 
particular, wa ara conoarnad with lha uaa of 
tha radioactiva iaotopaa coball*60 and caaium* 
137 aa aourcaa of radiation in talatharapy 
unila. 

Wa hava raalriclad our diacuaaion to **Co 
and '*'Ca, primarily bacauaa thay ara tha mora 
familiar of tha iaotopaa auggaatad for uaa in 
talatharapy unita. Wa ara not including tha uaa 
of radium and high anargy x*raya, ainca aoma 
of tha problama aaaociatad with thaaa ara quita 
diffarant in thair aolution and natura. 

Tha primary purpoaaa of Ihia articla ara to 
furniah arohitaota who ara anticipating a tala¬ 
tharapy unit with information on baaic radia¬ 
tion protaclion idaaa and lachniquaa, and to 
aarva aa a guida in tha aolutiona of cartain 
archiiaotural problama- Wa ara by no maana 
attampting to avaluata tha advantagaa and dia* 
advantagaa of ^'Co and '*'Ca unita againat 
othar typaa of unita. 

For a diacuaaion of lha fundamanlala of 
radiation ahiaiding and a gloaaary of radiation 
tarminology, aaa Archit9ctur»t Record, Novam- 
bar, 1957, pagaa 218-220. 

In planning a cobalt inalallation, it ahould ba 
undaralood that aach typa of machina and ila 
location within lha building will praaant a dif¬ 
farant probiam which will raquira an individual 
aolution. Conaaquantly, no ona typa plan can 
ba daaignad which will taka cara of tha varioua 
ahiaiding raquiramanta praaantad by lha 
diffarant machinaa and inatallationa. Tha archi- 
taot ia dapandant upon othar profaaaionala for 
apaoific tachnical information ha naada bafora 
ha can intalligantly daaign a building contain¬ 
ing a cobalt talatharapy unit. Tha problama 
incurrad may matarially affaol tha orianlalion, 
location, and atructural and functional daaign 
of tha building. Tharafora, during praliminary 
daaign atagas. cloaa cooparation batwaan 
architact, radiologiat, and radiation phyaiciat 
ia nacaaaary to davalop an afficiant and aco- 
nomical layout. 

It ahould ba notad that lha Atomic Er>argy 
Commiaaion placaa raaponaibility upon lha 
applicant for oondiliona of inalallation and uaa 
of tha facility. Sinca lha uaa of a facility ia 
largaly dapandant upon lha oondiliona of in- 
alallation, it ia to tha applicani’a advantaga to 
aaoura lha aarvicaa of a radiation phyaiciat at 
tha incaption of a projact. Hia function ia to 
adviaa lha applicant and architact on radiation 
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Terrill, Jr are respectively Radiation Physicist 
and Chief of Radiological Health Program. 
Division of Sanitary engineering Services. 
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requirements, assume raaponaibility for the 
final daaign as to ahiaiding provided ar>d 
furniah tha supporting information required in 
Application Form AEC-313 relative to exposure 
rates in areas surrournfing tha talatharapy 
room and occupancy factors assigned. 

Fundamental decisions aa to: (1) tha typa 
of machina, (2) strength of tha aourca. (3) 
desired location, and (4) tha shielding required 
tor floor, walla, and ceiling must ba made be¬ 
fore the building's atructural syatam can be 
designed. During the early design, it may be 
determined that the structural system cannot 
support the weight of tha ahiaiding, or per¬ 
haps soil conditions will not permit sufficient 
excavation for a aubgrada inalallation. It may 
then be necessary to change or alter one or 
more of the following: the machine or its opera¬ 
tion, the source strength or the location of the 
room. 

To those not familiar with such shielding 
problems, the included plans hava bean devel¬ 
oped to illustrate the shielding neceaeery for 
three types of machines in specific locations. 
However, before considering the detailed 
plena, it may be desirable to dieouaa some of 
the gerterel raquiramanta of such fecilitiaa. 

Location 

The cobalt suite should adjoin the x-rey ther¬ 
apy department. This location permits the joint 
use of waiting, dressing, toilet, examination, 
work and consultation rooms In addition, it 
offers tha important advantaga of having the 
staff concentrated in one area, thereby eliminat¬ 
ing the considerable loss of time involved in 
traveling to a remote location. This is an impor¬ 
tant consideration and justifies the cost of any 
additional shielding that may be necessary to 
achieve it. 

A location below grade, unoccupied above 
and below, will require lass shielding. How¬ 
ever, if such a location aeparatea the cobalt 
and the x-ray therapy departments, it may be 
mora costly in both loss of staff time end effi¬ 
ciency then the cost of concrete shielding 
amortised over several years If, for axampla, 
twanty-fiva minutes per day are lost in travel¬ 
ing to a remote location, one additional patient 
could be treated in this time each day —or 240 
patients par year. Aesuming a staff salary of 
$20,000 per year, this loss of twenty-five 
minutes par day results in an indirect salary 
loss of $1032 per year, which would soon 
equal the cost of shielding in a new facility. 

A corner location for the cobalt room Is usu¬ 
ally desirable since through traffic is elimi¬ 
nated. only two interior walla raquira ahiaiding, 
diatanca to the property line utilises tha inverse 
square law to reduce shielding and the etruo* 
tural requirements ara more easily solved. 


Teiethecapy Room OataiU 

Sizs The room aiss may vary to suit different 
manufacturers' aquipmant. A room spproxi- 
mataly 15 ft by 18 ft by 9 ft-6 in. plus tha nec¬ 
essary entrance mesa, will accommodate nfH>st 
of the machines commsrcially available with 
the exception of the largest rotating models. 
For reasons of cost, the room should be as 
compact as poaaible after allowirtg space to 
install the equipment and to position the treat¬ 
ment table. 

Slusidisg The shielding necessary for a room 
must rtot only be conaidered in terms of floor, 
ceiling and wall shielding, but also such things 
aa doors, windows, ventilation and heating 
ducts, and safety locke. Radiation that might 


escape through ouch posoibilitlaa could result 
in overexposure to personnel, if proper precau¬ 
tions ere not taken. 

Estrsscs The primary purpose of specific en¬ 
trance conatruotion is to protect pereonnel. 
It should also provids sufficient apace to admit 
a stretcher and the largest crated piece of 
equipment. In soma oeaea, a considerable 
savings in coat of assembling equipment may 
be had by making the door and mexe large 
enough to admit the crated aeaembled machine. 
For this purpose, aoma manufacturers specify 
s door opening of 4 by 7 ft end a minimum 
distance of 6 ft at the and of tha mesa. 

Rather than add large amounts of lead to 
doors, the ahiaiding problem may be solved 
to some degree by havir>g the door to the tele- 
therapy room open into a mexe. This msxs 
should be built eo that no primary radiation 
could fell directly on the door. In designing 
doors for such a room, a good practice is to 
have a door of wood with a layer of lead. This 
lead can either be on the inaide surface, or 
between layers of wood. Commsrcially avail¬ 
able x-rey doora serve well for thia purpoee. 
The apace between the door and floor can ueu- 
ally be shielded by using a lead strip under 
the door or by making a slight rise in the floor 
containing lead, on the outer side of the door. 
Lead shielding at the jamb end heed between 
the frame and buck may ba aliminated by tha 
use of a combination frame and buck set in 
concrete. 

For safety praoeutione, the door look should 
be such that the door can be readily opened 
from inside the cobalt room. 

Control Viois Window It is standard practice to lo¬ 
cate this window at a height which will permit 
the operator to be seated during the treatment 
period. 4 ft-0 in. from the floor to the center 
of the window being an optimum diatanca. In 
plan, the window should be located in tha area 
of minimum radiation end for convenient ob¬ 
servation of the patient. This position, for a 
rotational machine, would be along the axis of 
rotation, and for a fixed beam unit, 90^ to the 
plane of tilt. 

From the control view window the entire 
room should ba in full view, using mirrors 
when necessary. The glass ahould contain lead 
or other materials in amounts which would 
provide shielding equivalent to the surround¬ 
ing concrete. The frame ia ueuelly pecked with 
lead wool end should be designed to offaet 
the shielding loss of the reduced concrete 
thickneaa at beveled areas. The cost of such 
special glass and frame increases rapidly with 
sixs and an 8 by 8 in. window is considered 
an optimum sixe. 

Hsitisg smI Air CoaditioaMg The only problem in 
relation to heating and air conditioning not en¬ 
countered in other buildings is that of provid¬ 
ing shielding where wells are pierced with 
supply and return ducts. Tha usual solution is 
to locate ducts and openings in wsils which ere 
Isast subject to radiation end offset the path of 
ducts through the well, lead or other high den¬ 
sity mstsrisi being added, where neceesery, to 
maintain the shielding value of the well dis¬ 
placed by ducts. 

Electrical Electrical service required for the 
machine will very with each manufacturer's 
equipment. Voltage will vary from 110-single 
phase to 220-three phase for large machines. 

Room lighting should assure good over-all 
illumination, preferably from cove lighting 
or an indirect type of fixture. It is essential 
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ROOM FOR COBALT.60 FACILITIES 
By U.S. Public Hma/th S«rvic« 


Fig. 1 Fix«d b«am unit.* 



0 4 • 

Location Plon (Above Grade) 


SYMBOLS 



Full Occupency Controlled 
Full Occupency Uncontrolled 



© Potiel Occupency Uncontrolled , nn«n 

^ for Design Roquirnmonis see next page. 



The shielding indicated on the accompany¬ 
ing plans was computed on a basis of a 5,000 
curie source. Because of its high cost, it is not 
now commonly used. Reduction of the source, 
however, does rK>t decrease the shielding 
requirements significantly. For example, in 
the plan, use of a 2,000 curie source would 
result in a reduction of the thickness of wall 


A by 3 in.; for a 500 curie source, a reduction 
of 5 in. more. Since greatest cost is in forming, 
such savings are relotively small. 

In new cortstruction, the cost of concrete 
shielding will, in most cases, be a small part of 
the total cost of the installation. 

To illustrate the maximum required shielding 
for floor and ceiling, the thicknesses shown 


have been computed for locations with full¬ 
time uncontrolled occuponcy obove and below. 
With controlled occupancy less shielding would 
be necessary and with rK> occupancy, these 
slabs could be reduced to the minimum struc¬ 
tural requirements. An underground location 
is the only way, short of limiting the machine, 
of reducing the thickness of exterior walls. 


•With Primary Beam Keslrirled to Floor and One Wall 
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Plan of Cobalt-60 Room 



DESIGN REQUIREMENTS 

Controlled Area MPD 5.0 Rem =* 5.0 Rem = 100 MRem 
"yT 60~wT Wk 

Uncontrolled Areo MPD * 0.5 Rem * 0.5 Rem * 9.6 MRem 

"yT 52^k "Wk 

Full Occupancy T ** 1 

Control space, residence*, ploy areas, wards, office work rooms, darkrooms, corridors ond waiting space large enough to hold 
desks and rest rooms used by rodiologic stoff and others routinely exposed to radiation. 

Partial Occupancy T * 

Corridors in X-ray deportments too narrow for future desk space, rest room* not used by radiologic personnel, parking lots, utility 
rooms. 

Occasional Occupancy T* 

Stairways, automatic elevators, streets, closets too small for future workrooms, toilets not used by radiologic personnel. 

Source 5000 Curies 
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Fig. 3 RofoHonal unit without primory boom obtorbor. 



OccMionol Occuponcy Uncontrolled 



For Do»ign Roquiromontt too proviout pago. 


A primary boom abtorbor on a mochino 
roducot tho thiolding roquiromontt contidor- 
ably. Howovor, somo radiologittt profor to 
uto o mochino without tho obsorbor, bocouto 
of itt grootor floxibility, and for this roaton 
tomo machines aro dotignod to bo utod with 
or without tho abiorbor. Undor those conditions 
the room shielding should bo designed for 
uto either woy. Tho plan and section shown 
hero illustrate tho necessary shielding. 
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that lha oparalor ba abia to obaarva any mova* 
mani of lha patiant during traatmani and 
ahadowB producad by a rotating machina intar* 
fara with obaarvalion. 

In providing a aafaly lock for tha door, it has 
baan found of graat valua to intarlook tha 
machina control with tha door, so that opaning 
lha door automatically shuts off tha machina. 

Conduits should ba providad for powar and 
control wiring. 

EmrinMHMiit The ganaral affact to ba craatad 
in this dapartmsnl should ba ona of chaarful* 
nass and rastfulnass. Color and avan murals 
havs baan usad affactivaly on tha walls of lha 
cobalt room. 

Tha usual hospital finishas such as acousli* 
cal calling tils and raailiant flooring ara dasir* 
abla in this araa. 

Rtaiodaiilig Unlass praviously dasignad for 
supar vollaga x-ray, ramodaling an axisling 
building can ba axpansiva. It is oftan impoa* 
sibla to build in sufficiant ahialding which 
makas it nacassary to control naarby oc¬ 
cupancy and rastrict diraction of lha baam, 
lharaby handicapping lha usafulnass of tha 
machina. Othar problams such as ralocaling 
plumbing, hasting, alacirioal sarvicas and 
disturbing lha normal oparation of lha build¬ 
ing during ramodaling must ba considarad. 

In naw construction, concrata ahialding is 
ralativaly chaap. but in ramodaling lha cost is 
high. For this raason lha usa of masonry units 
may ba prafarabla sinca no form work is nacaa- 
sary and lha work can ba parformad intarmil* 
tantly. Good workmanship, of coursa, is 
nacassary to pravant voids in mortar joints. 

in soma casas it might ba battar to add to 
lha building, rathar than to ramodal an axiating 
portion. Normal hospital oparation would not 
ba intarfarad with, costs may ba lowar and a 
mora afficiant layout would probably rasult. 


By NOYCE L. GRIFFIN, Elactrlcal Enginaar, 
Architaotural and Enginaaring Branch, Divi¬ 
sion of Hospilai and Madical Faoilitias, 

Public Haaith Sarvica, U.S. Dapartmant of 
Haalth. Education artd Walfara. 

ELECTROENCEPHALOGRAPHIC SUITE 
Introduction 

An alaciroancaphalographic (EEG) axamination 
consists of lha maasuramant of alactrical 
potaniiala of lha brain as maasurabla at tha 
scalp. It raquiraa an sxtramaly sansitiva inatru* 
mant locatad so as to ba as fraa as poasibla 
from oulsida alactrical disturbancas. Tha ax¬ 
amination raquiras caraful praparation of tha 
patiant and involvas sacuring savaral pairs of 
aiactrodas to tha patiani's scalp, connecting 
tha conductors from tha aiactrodas to tha EEG 
unit, operating lha EEG unit to obtain record¬ 
ings under definite physical conditions of tha 
patiant, removing tha aiactrodas and any adha- 
aiva, if usad in attaching tha aiactrodas. 

Suitable apace must ba providad for tha 
neurologist snd his staff to examine patients, 
read tha recordings, prepare reports, and keep 
records. Tha suite should ba arranged to pro¬ 
vide offioa facilities for lha neurologist and 
typist or secretary, a workroom for technician. 


space for preparation and examination of 
patients, and atoraga space for supplies and 
voluminous EEG recordings. Tha preparation 
and axamining space should, as a minimum, 
comprise two rooms: ons with a hospital-lypa 
bad and aquipmani for lha praparation of tha 
patiant: lha other containing tha EEG instru¬ 
ments, a desk or labia, and othar facilities 
needed by the technician (Fig 1). A mora 
efficient layout may ba had by dividing tha 
praparation and examining space into separata 
rooms. This would increase lha patient- 
handling capacity of tha unit, as ons patient 
could ba prepared while another is examined 
(Fig. 2|. Toilet facilities should be conveniently 
available for patients’ use. 

Although shielding of tha patient's room 
against electrical disturbances is not always 
required, it is usually desirable. Where such 
disturbances ara axcassiva for tha quality of 
work required, a complataly shielded room may 
be necessary. Tha most common electrical dis¬ 
turbances ara caused by high-frequency equip¬ 
ment such as diathermy and radio, static 
aiactricily, high-voltage transmission lines, 
large transformer banka, large motors, naarby 
powerful FM broadcast stations, and con¬ 
ductors carrying heavy currants. To minimixa 
disturbances from powar systems, all power 
conductors in tha vicinity of the EEG machina 
should ba matal armored or installed in matal 
raceway. Large or main electrical conductors 
should ba routed as far away from tha EEG 
axamining locations as practicable, both hori- 
contally and vertically, and use of fluoraacant 
lighting in tha vicinity of the EEG unit should 
ba avoided. 

A reasonable amount of soundproofing of 
tha axamining room is desirable. 

EEG recordings and case records ara bulky 
and require considerable space for filing. Open 
shelving of tha large pigeonhole type is reason¬ 
ably satisfactory for filing tha large folders of 
active cass records. This filing space should 
ba located in tha office or preferably in an 
adjacent room convenient to tha neurologist. 

Workroom 

The workroom facilities and equipment rror- 
mally consist of tha EEG unit, preferably tha 
console type, photo-stimulator panel, a supply 
cabinet for recording paper, praparation mate¬ 
rials, an electric clock with sweep second 
hand, a workbench with wood top and cabinet 
below for EEG maintenance and general usa, 
and a ganaral office-type desk or table. Switch¬ 
es for control of lights in workroom and ax¬ 
amining room should ba locatad in tha work¬ 
room. Shelving for EEG recordings and case 
records may ba located in this room unless 
othar suitable apace is providad. snd should 
ba approximately 12 in. deep. 

Examining Room 

Doors through which patients must pass to 
enter tha axamining room should ba 3 ft 10 in. 
wide to permit assy passage of stretcher or 
wheelchair. Tha sisa of tha axamining room 
should ba sufficiant to accommodate a hospital 
bad and allow enough additional space to per¬ 
mit tha technician to work efficiently. For sleep 
inducement, exterior windows should ba 
equipped with shades to partially darken tha 
room. As it is desirable that tha patiant ba in 
full view of tha operator, tha axamining room 
should have sufficient width to permit tha bad 
to ba placed parallel to tha wall naarast tha 
workroom This wall should have two 3-in. 


openings, 20 in. above tha floor, ona for pass¬ 
ing tha EEG electrode cable with plug at¬ 
tached, tha othar for passing tha photoatimu* 
lator conductors. 

Tha partition between tha workroom and tha 
patient's room should ba providad with a glass 
window not lass than 24 in. high and 36 in. 
wide, mounted with tha lowar edge 43 in. from 
tha floor This window should ba located to 
provide good vision of tha patiant. In tha prap¬ 
aration area, floor and sink ara subjected to 
staining and eroding affects of chemicals such 
as acetone and collodion usad for setting and 
removing aiactrodas to and from patient's 
scalp. Tha sink should ba vitreous china sat 
in a countertop resistant to acid and alkali, with 
cabinets below. 

A masonry-type floor such as tile or tarraixo 
is recommended in tha praparation araa. Sol¬ 
vents such as acetone used for removal of elec¬ 
trode adhesive, whan spilled or dropped on tha 
floor, ara injurious to the raailiant type of floor¬ 
ing matarials such as vinyl, asphalt, rubber, or 
linoleum. 

Whan air-drying pasta is usad in setting elec¬ 
trodes, means should ba providad for quick 
drying. Hand-held hair dryers are sometimes 
usad. but a low-pressure oomprassad-air outlet 
is preferred. Soma technicians usa a self-sup¬ 
porting conducting pasta for electrode attach¬ 
ment that raquiras no drying; others use pin- 
type electrodes, which do not require pasta 
or adhasiva, for insertion into tha scalp. 

Shisidifig 

Shielding may ba required, depending upon tha 
equipment usad and its location with respect 
to sources of disturbances and tha quality of 
recordings required. It is recommended that in 
new construction shielding ba providad in all 
axamining rooms, and that omission of shield¬ 
ing ba considarad only whan converting exist¬ 
ing rooms. 

Properly inatsllad shielding of tha axamin¬ 
ing rooms will aliminsts or minimixa outside 
disturbances caused by static alactrical dis- 
chargss and high-frsquancy squipmsnt. It has 
littia affect on magnetic disturbances such 
as those produced by powar transformers, 
high-voltage equipment, snd current-carrying 
conductors. For minimising disturbances due 
to magnetic forces, the most effective means 
is distance. 

Where shielding is rsquired, panels and 
equipment for completely shielding the room 
may ba obtained from several manufacturers, 
or as an alternata. satisfactory shielding may 
be constructed with copper insect screening. 
The strips of shielding material should be 
bonded and soldered at intervals of about 2 
ft or lass and should entirely cover all walla, 
floors, ceiling, doors, and windows. The 
screening should pass on the room side of any 
lighting fixture or alactrical device without 
making contact with it. Wall and coiling finish 
materials and the floor covering may be applied 
over the shielding if deaiied. In this caae, the 
shielding material should ba copper sheeting 
to preclude the possibility of interferences 
developing in the shielding due to the inatalla- 
tion of plaster or mastic materials. 

Tha shield should be grounded at one point 
only. The ground connection should bo brought 
out to a terminal arrangament convenient for 
connection to the EEG unit and for discon¬ 
nection for tasting. Double screening produces 
a more effective shield than single screening. 
Shielding efficiency is further increased by 
insulating one layer of screen from the other 
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Equipment Hit 

1. Electroencephalograph, console type 

2. Stool 

3. Steel cobinet with ihelving and door 

4. Work bench, cabinet below 

5. Shelf 

6. Photoitimulotor panel (if used) 

7. Clock with sweep second bond above 
glass panel 

8. Clock outlet 

9. Adiustable hospital bed 

10. Sink in caunter, cabinets below 

11. Sanitary waste receptacle 

12. Chair for patient preparation 

13. Hook strip 

14. Mirror above sink 

15. Gloss window 

16. Two holes through wall, 3 in., 20 in. 
from floor 

17. Armchair 

18. General office-type desk and chair 

19. Typist's desk and chair 

20. Executive-type desk and chair 

21. Two-pole switch for light in patient's 
room 

22. Filing compartments for EEG record¬ 
ings 

23. File cabinets, legal size 

24. Cabinet above for electrodes, etc. 

25. Work table 

26. Duplex outlets 

27. Venetian blind 


except at the one ground point. If a screened 
room is provided, all electric conductors enter¬ 
ing the screened area should be equipped with 
filters to prevent disturbances by these con¬ 
ductors. 


PHYSICAL THERAPY DEPARTMENT' 

Of the many environmental factors which con¬ 
dition the effectiveness of physical therapy 
service to patients, the most important are 


*This matenahs condensed from the chapter 
"Suitable Environment" m the manual Physical 
Therapy Essentials of a Hospital Doparlmont 
prepared by the Joint Committee of the Amer¬ 
ican Hospital Association and the American 
Physical Therapy Association 

Planning is by Thomas P Galbraith and 
Peter N Jensen, Hospital Architects of the 
Architectural and Engineering Branch, Division 
of Hospital and Medical Facilities. Public 
Health Service 


space, location and work areas Ventilation, 
lighting, interior finish and related considera¬ 
tions also contribute toward providing a suit¬ 
able environment. The keynote is function. 

Location 

Location is closely related to function. The area 
selected for physical therapy should be cen¬ 
trally located to minimize problems of trans¬ 
porting patients and to facilitate giving bedside 
treatment when necessary. At least half of the 
patients treated in a general hospital physical 
therapy department are likely to be out¬ 
patients. With this in mind, special attention 
should be given to accessibility, and to having 
as few steps as possible to climb, as few long 
corridors and heavy doors to negotiate. A 
ground floor location, convenient for both In- 
nnd out-patients and for access to an outdoor 
exercise area, is recommended. 

Availability of daylight and fresh air should 
also be considered in selecting a location. 

In new hospitals, physical therapy is fre¬ 
quently placed in an area which includes other 
out-patient services, social service, occupa¬ 


tional therapy, recreation. It is particularly 
important that physical and occupational 
therapy be in close proximity. 

Amount of Spaco 

The amount of space needed depends on the 
number of patients treated, the kinds of dis¬ 
abilities and the treatments required. Also 
to be considered is the fact that some space¬ 
consuming equipmentsuch as a whirlpool 
bath, treatment tables, parallel bars, etc.-are 
minimum essentials for even a one-therapist 
department. These pieces of equipment will 
not be multiplied in direct proportion to in¬ 
creases in staff and patient load. 

Efforts to correlate bed capacity and physi¬ 
cal therapy space requirements are not satis¬ 
factory. Hospitals with 50-100 beds may serve 
large numbers of out-patients. The amount of 
space given over to physical therapy in a small 
hospital is. justifiably, out of proportion to the 
bed capacity. 

No absolute standard can be recommended 
as the amount of space needed for physical 
therapy in a general hospital. The most that 
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TYPE **A** PLAN AitAnid souam iw 


CIA»HIC SCAll 


Non MAjot men Of loufMNt «comm»«io fot o* 

»4VVCA1 TKtAMI AAO AID AttiCAriO ON nn flANS 


Equipment litt 

1. Postur* Mirror 

2. Parallol Bara 

3. Stops 

4. Stall Bars 

5. Gym Mat 

6. Stationary BIcyelo 

7. Sayor Hoad Sling Attachod to 
Colling 

8. Pulloy WoighU 

9. Shouldor Whool 

10. Gym Mat Hooks 

11. Cart with Opon Sholvos 

12. Opon Sholvos 

13. Whool Chair 

14. Sholf 

15. Wall Hooks 

16. Wall Cablnot 

17. Lavatory, Goosonock Spout 

18. WatorClosot 

19. Hand Rail 

20. Wasto Papor Roooptacio 

21. Portablo Cquipmont 
22 Adjusta bio Chair 

23. Whirlpool 

24. Chair 

25. Tablo 

26. Chair, proforablo with arms 

27. Whool Strotchor 

28. Dosk 

29. Swivol Chair 

30. Filo Cablnot 

31. Bookcaso 

32. Bullotin Board 

33. Wall Dosk (oountor, shelf 
bolow) 

34. Lavatory, Goosonock Spout 
and Foot Control 

35. Wall Cablnot with Lock 

36. Troatmont Tablo, Storage 
bolow 

37. Mirror and Glass Sholf over 
Lavatory 

38. Adjustable Stool 

39. Laundry Hamper 

40. Sink with Drainboard 

41. Paraffin Bath 

42. Glass Sholf ovor Sink 

43. Ovorbod Trapoxo 

44. Throo SInglo Outlots on sepa* 
rata branch circuits. 1 outlet 
2«polo, 2 outlots 3>polo 

45. Folding Door 

46. Cublclo Curtain 

47. Undor Wator Esorcise 
Equipmont 

48. Ovorhead Lift 

49. Coat Rack 

50. Tolophono Outlet 

Fig. 1 
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can b« said ia Ihaf, if possibla, it is daairabla 
to plan for at laasi a thousand squara fast of 
floor spaca, fraa of structural obstructions- 
About half of that should ba asaroisa araa. 
(Sea Fig 1.) 

This does not mean that a hospital cannot 
begin an affective physical therapy service In 
smaller quarters. Many have done so success¬ 
fully, using to full advantage whatever spaca 
resources they had- But crowded quarters do 
subject the staff to strain and call for more 
than ordinary ingenuity and good humor in 
order to make it possible for patients to obtain 
maximum benefit from treatment. 

Work Space Components 

Whatever the eventual size of a physical ther¬ 
apy department, from the very beginning plans 
must be made to provide certain kinds of work 
spaca. These essential components can be 
axpandad. multiplied or refined as the physical 
therapy department grows but the fundamental 
requiramants are the same for a small or large 
department. They include: (1) recaption araa. 
<2) staff spaca. (3) examining room, (4) treat- 
mant areas, (S) toilet facilities, (6) storage. 

Experienced physical therapists have many 
suggestions for increasing the efficiency of 
physical therapy departments by giving atten¬ 
tion to details of planning and arranging these 
component work areas. For example 

Rmcmption area Accommodations for in¬ 
patients and out-patients, if possibla. Adequate 
spaca for stretcher and wheelchair patients. 

Staff apace —private.* Office apace suitable 
for interviewing patients, attending to adminis¬ 
trative and clerical duties, housing files, etc. 
Writing facilities for the staff adequate for dic¬ 
tation, record keeping. Thera should be space 


for staff lockers and dressing rooms separate 
from the patient araa, either within the depart¬ 
ment or near to it. 

EnBmining room: Floor to ceiling partitions 
for privacy- Arranged so that necessary ex¬ 
amining equipment can remain in the room 
permanently. Possibla to use this space for 
special tests and maasuramants or for treat¬ 
ment whan privacy is desirable. 

Trmmtmmnt mrmm: There are three types of 
treatment areas: cubicle (dry), underwater ax- 
arcisa (wet) and exercise (open). Each is de¬ 
signed to meet the particular requiramants of 
the special equipment used for different kinds 
of treatment 

Cub/c/a Each unit large enough for the 
physical therapist to work on either side of the 
table without having to move equipment be¬ 
longing in the cubicle. Preferably cubicles 
divided by curtains for easier access lor wheel¬ 
chair and stretcher cases, for expansion of 
usable floor area for gait analysis, group 
activity or teaching purposes. 

Curtain tracks should be flush with the ceil¬ 
ing and curtains should have open panels at 
the top for ventilation when drawn Both cur¬ 
tains and tracks should be sturdy. In or near 
the cubicles, out-patients need a place or 
locker for their outer clothing. 

l/ndarwarar axarc/sa area: All equipment re¬ 
quiring special plumbing and water supply con- 
cantratad in one section of the department but 
accessible and adjacent to other treatment 
areas. Should include a treatment table, es¬ 
pecially in the room with a tank or exercise 
pool. Fixed overhead lifts are absolutely essen¬ 
tial for the efficient use of tanks and failure to 
provide lifts severely limits the usefulness of 
this valuable equipment. Plumbing and other 
installation requiramants. humidity and noise 


from motors call for special care and attention. 
Electrical and metal equipment in other treat¬ 
ment areas may suffer damage unless the 
underwater exercise area is carefully planned. 

Eitmrciso mrmm: Vary flexible open spaca 
planned to accommodate patients engaged in 
diverse individual or group exarciae activities. 
Used extensively by people in wheelchairs, on 
crutches or canes, or with other disabilities 
which limit their motion and agility. At least 
one wall should be reinforced for the installa¬ 
tion of stall bars and similar equipment (see 

Fig. 2). 

Toitot fmcilitios: Separata toilet facilities for 
patients and staff, if possibla. Patient facilities 
should ba designed to accommodate wheel¬ 
chair patients. If the department serves small 
children, seat adaptors with foot rests should 
be provided. 

Storogo: Designed to meet special needs in 
arKl near work areas- Should also be storage 
spaca on the wards for equipment and supplies 
usually needed for bedside treatments. For 
wheelchairs, stretchers, etc., it is bast to plan 
'carport” spaca, not closets. All storage space 
should ba accessible, aimple, wall lighted. 

Special Considerations 

Ventilatiofi Adequate, controlled ventilation is 
of extreme importance in a physical therapy 
department. Many of the treatment procedures 
require the use of dry or moist heat, or active 
exercise, which raise body tampersturas. A 
continuous, reliable flow of fresh air is es¬ 
sential to the comfort of patients and staff. This 
includes protection from drafts. 

Air conditioning, desirable for the entire de¬ 
partment. will be a necessity for certain areas 
of the physical therapy department, in most 






Fig. 2 
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section* of the country. The roduction of hu¬ 
midity for comfort, protection of equipment end 
reduction of the hexerd of slippery floors 
mekes sir conditioning vital in the underwater 
exercise area It has been demonstrated as 
desirable in the exercise area and in treatment 
cubicles, especially where heat producing 
equipment is used. Air conditioning engineers 
should be consulted before ventilation equip¬ 
ment is installed. 

Siflkt Hospitals hand washing lavatories with 
hot and cold water mixing outlets, preferably 
foot operated, should be located at the proper 
height in convenient places. At least one sink 
should be of sufficient width and depth to 
accommodate the care of wet packs and other 
special washing needs. 

IlIttriOf Fifttihei The activity of patianta in 
wheelchairs, on stretchers and crutches sub¬ 
jects floors and walls to heavy wear. Materials 
which will stand up under such rough usage, 
remain attractive and require a minimum of 
maintenance should be specified despite higher 
costs. 

All interior wall aurfaces of the department 
should have a durable end attractive weinscoi 
to protect them against damage by wheel¬ 
chairs, stretchers end certs. Ceramic wall tile 
or glazed etruclural units will serve the pur¬ 
pose but they emphasize the institutional char¬ 
acter of the hoepital. In patient areas this 
should be minimized es much as possible. In 
the last several years vinyl wall covering has 
gained in popularity as a wainecotir^g material, 
and to some extent for the entire well. Two 
weights of the material are available; the 
heavier weight for areas subjected to severe 
abuse, the lighter weight for other parts of 
the wall. 

The use of decorative colors for interior 
finishes and equipment is, of course, highly 
desirable in this department as it is in other 
parts of the hospital Research in "color ther¬ 
apy" for hospitals adds to decorators' ideas the 
therapeutic value of combinations of pastel 
colors. "Cool" pastels— green, blue, violet 
and their many derivativea —are considered 
mildly restful. Some light colors in general are 
stimulating and may be of advantage in the 
exercise area. 

Doott For accommodation of stretcher and 
wheelchair traffic, doors within the department 
should be at least 40 inches wide. Raised 
thresholds should be eliminated. 

CtilMg Moorillft These moorings, strategically 
located in the ceiling in treatment areas, have 
been found uaeful for attaching overhead 
equipment such as hoists, pulleys, bars, coun¬ 
ter balancing equipment, etc. They should be 
constructed and attached to joists in such a 
manner that each supporta at least 500 pounds. 

layout 

It is impossible to anticipate all of the practical 
problams of layout in a particular building or 
to aay in advance that one plan or another is 
the right one. A few guidelir>es, however, may 
be useful in making decisions about layout. 

Expect to expand and plan for it from the ba¬ 
ginning. It is impossible to overestimate the 
value of the exercise area. Give it as many 
square feet of appropriate space ss possible. 

Note the need to have the underwater exer¬ 
cise equipment grouped in one area, separate 
but adjacent and accessible to the other treat¬ 
ment areas. 

When deciding which units to place next to 
each other or group together, consider how 


they are used by patients, sspecially the flow of 
traffic from one unit to another Try to avoid 
needless traffic. Try to coneerve the energies of 
staff. 

Visit other physical tharapy departments and 
find out what the physical therapiats like or 
would like to change in the layouts of their 
own departments. 


By ALONZO W. CLARK, AIA with the oolleb- 
oratlon of the American Occupational 
Therapy Asaoolatlon 


OCCUPATIONAL THERAPY DEPARTMENT 

The increasing recognition of occupational 
therapy as an integral part of the medical re¬ 
habilitation program has rssulied in its be¬ 
coming an increasingiy important element of 
hospital planning. 

These pages present a summary of the rec¬ 
ommendations of the American Occupational 
Therapy Association on tha planning of typical 
occupational therapy departments. These 
basic plans and discussions were developed 
to serve only as guides for designing similar 
units, and will not be universally applicable 
without some modification. This material was 
presented at length in tha October. 1960. issue 
of HOSP/TALS. Journmt of thm Ammricmn Hos- 
pitm! Association. For reprints of this article, 
which contains extensive equipment and sup¬ 
ply lists for planning storage, write American 
Occupational Therapy Association. 6000 Exec- 
utiva Blvd.. Suite 200. Rockville. MO 20862. 

Basic solutions for occupational therapy 
departments are largely dependent on the 
following factors: 

1. Number of pstiants to be trostod. On the 
basis of hospital surveys and committee rec¬ 
ommendations. it was agreed that 30 per cent 
of hospital patients should normally be re¬ 
ferred for occupational therapy About 40 per 
cent of those would be treated in the clinic, 
and 60 per cent treated in their beds or on the 
wards. One occupational therapist in the clinic 
can generally accommodate about IS patients 
in each of two daily sessions, one in the morn¬ 
ing, one in the afternoon. This number will 
vary according to the type of patient —more 
psychiatric patients, fewsr physically disabled 
patients 

2. Floor space roquirod by pstionts. Approx¬ 
imately 54 to 61 sq ft per patient is recom¬ 
mended for the entire department, including 
clinic, office and storage. For the clinic alone, 
42 to 47 sq ft per patient is suggested to allow 
for easy circulation and use of equipment 
These figures are based on a study of the needs 
of a typical departmant. 

3. Typos of trmmtmmnt modio to bo usod. 
Some 70-odd activities are used in occupational 
therapy departmants throughout the country. 
Basic requirements for small units are as 
follows; these should be expanded for larger 
units: 

a. Bonch work— carpentry, plastics, metal 
work including painting and finishing of com¬ 
pleted projects. 

b. Toblo work — leather, blockprinting, fly- 
tying, sewing and art work. 

c. Loom work —weaving, braiding. 

d ‘"Functionol oquipmont” (not an active 
classification) —bicycle, jig saws and other 
adapted equipment for treatment of physical 
disabilities. 

Storogo focilitims should provide for at least 
3 months supply, as nwny institutions order on 


a quarterly basis. All the above items must, 
of course, be adapted to suit a particular type 
and size of hospital. 

4. Location of tha dapartmant in a hospital. 
Daylightad space as close to patient areas as 
possible and readily accessible to toilet facili¬ 
ties is recommended. Proximity to the physical 
therapy department is advisable. Necessary 
facilities include running water, gas, and elec¬ 
tric outlets; dust collectors for power wood¬ 
working tools sre recommended. 

Thb Smaller Unit 

For hospitals up to a 250-bed capacity, a basic 
plan was evolved (see next page). At the rata 
of referral cited, up to 30 patients should be 
accommodated. These could be cared for by 
one therapist, with a possibla sacond therapist 
for ward service. On the basis of 15 patients 
per session at 54 sq ft per patient, the entire 
unit was allotted 813.75 sq ft (17'/4 by 46% ft). 
The clinic area, planned at 42 sq ft per patient, 
totals 638.75 sq ft (17% by 36% ft). The mini¬ 
mum basic activities were provided for with 20 
work stations for flexibility in selection. Activ¬ 
ities requiring bulky equipment such as print¬ 
ing and advanced ceramics were omitted. It 
was assumed that preparation and 4inishing 
could be done in the clinic or on a counter top 
in the storeroom. The following coneideretions 
were made for the three specific areas within 
the department; 

1. Clinic araa. The first obvious requirement 
is specs for free circulation around tha required 
equipment (see general list following). Space 
for parking at least 3 wheel chairs is also nac- 
essary. Double doors at shop entrance simplify 
moving equipment and supplies. Sliding doors 
for upper cabinets avoid interference with 
patients working at counter tops. No display 
casa for finished articles wss included as it 
was felt that this emphasized the product 
rather than therapeutic objectives. 

2. Storaga araa Space wss provided for a 
mobile cart for servicing ward patiants A cabi¬ 
net with work top was included for preparation 
and finishing work. It was assumed that only 
8-ft lengths of lumber and plywood would be 
stored in this basic unit, and that other closets, 
rooms, etc. in various parts of the hospital 
could be used for "dead storage." 

3. Offica araa. Space wee provided for the 
usual office furnishings. A large glass panel in 
front of the desk facilitates control and super¬ 
vision of the unit. 

Vtrwtiofii for Hoipitii Typos The basic plan is 
directly applicable to psychiatric and ganaral 
madical and surgical hospitals. In the latter 
coma, a bicycle jig saw is recommended in place 
of e drill press stand (a table model drill press 
could be used). 

Tubarculosis hospitals require two minor 
changes: replacement of one floor loom and 
the breid-weaving frame with two industrial 
sewing machines. 

Radiatric hospitals need the following 
changes: a plan adaptable to division into two 
parts — ona for small children, one for adoles¬ 
cents. For equipment changes, see plan. Tables 
should adjust in height. 

Physical disability hospitals can use the 
basic plan with a few variations in equipment. 
Although fewer patients can be treated per 
therapist, fewer will be able to come to the 
clinic for treatment; a eecond therapist will be 
needed for treatment in the wards 

The Larger Unit 

A basic plan for a typical occupational therapy 
unit for largo hospitals of approximately 5()0 
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Plan adapted to pediatric hospitals 


1. Shadow boord coblnEf 

2. EUcIrIc tool grindar 

3. Tool storogo ond work 
bonch 

4. 2-man bonch 

5. Elocfric |ig taw 

6. Drill prott 

7. Woavo framo 
t. Stop stool 

9. Stainlott stool sink 

10. Choir 

11. Tablo-IIA. Adjust- 
ablo toblo 

12. Floor loom 

13. Worping boord 

14. Opon sholving 

15. Pull-out tholf 

16. Storogo cobinoi 

17. Bonch tor loom 
It. Filo cobinot 

19. Book sholf and cobinot 

20. Tool cobinot 

21. Point cobinot 

22. Finishing bonch ond 
cobinots 

23. Eloctric hot ploto 

24. Lumbor rock 

25. Drinking fountoin 

26. Bullotin board 

27. Storogo bins and 
work bonch 

2t. Tobio loom 

29. Oloss ponol 

30. Ironing board 

31. Fluoroscont light 

32. Word cort 

33. Dosk 

34. Troth boskot 

35. Sand box 

36. Ploy houso 

37. Clrculor toblo 
3t. Cut-out toblo — 

odjustoblo 

39. Powor lotho 

40. Blcyclo |ig sow 

41. Troodio sondor 

42. Accordion typo 
folding door 

43. Lorgo kiln 

44. Smoll kiln 

45. Domp closot 

46. Pottors whool 

47. Imposing toblo 
4t. Typo cobinot 

49. Printing pross 

50. Eloctric circular sow 

51. Typowritor toblo 

52. Eloctric bolt sondor 

53. Eloctric disc sondor 

54. Sowing mochino 


Fig. 1 Floor plons for typicol occupotionol thoropy 
doportmont in hospitals up to 250-b#d copocity. 
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Plan for psychiatric, physical disability and generai hospitals 



5CAce. 


Fig. 2 Floor plont for typicol occu- 
potionol thoropy doportmont in 
hoftpitolt up lo 500-bod copocity. 

1. Shodow boord coblnot 

2. EUctrIc tool grindor 

3. Tool tforogo ond 
work bonch 

4. 2-mon bonch 

5. Eloctric {Ig cow 

6. Drill prott 

7. Woovo fromo 
t. Slop tfool 

9. Sloinlott tfool sink 
10. Choir 

IK Toblo —IIA. Adiutf- 
oblo foblo 

12. Floor loom 

13. Warping beard 

14. Open tholvlng 

15. Pull-out tholf 

16. Sforogo cobinol 

17. Bonch for loom 
It. File cobinof 

19. Book tholf and cobinof 

20. Tool cobinof 

21. Point cobinof 

22. Finithing bonch ond 
cobinoft 

23. Electric hot ploto 

24. Lumber rock 

25. Drinking fotfnfoln 

26. Bulletin boord 

27. Sforogo bint ond 
work bonch 

2t. Toblo loom 

29. Olott ponol 

30. Ironing board 

31. Fluorotconf light 

32. Word corf 

33. Dotk 

34. Troth botkof 

35. Sond box 

36. Ploy houto 

37. Circular table 
3B. Cut-out toblo — 

od|uttoblo 

39. Power lotho 

40. Bicycle |ig tow 

41. Troodio tondor 

42. Accordion typo 
folding door 

43. Largo kiln 

44. Smoll kiln 

45. Damp clotof 

46. Pottort wheel 

47. Impoting table 
4t. Typo coblnot 

49. Printing prott 

50. Eloctric circulor tow 

51. Typo writer table 

52. Eloctric bolt tender 

53. Eloctric ditc tender 

54. Sowing machine 
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b*ds was shown praviously Again using tha 
sama basis for rate of patient referrals to the 
department (30 par cant of ratad bad capacity), 
tha larga unit should accommodeta 150 pa- 
tiants a day. Tha actual clinic load would ba 60 
patianis (40 par cant of ISO), or about 30 in 
each of two sassions. 

Tha unit as prasantad was planned on tha 
basis of 31 patients. Using 61 sq ft par parson, 
tha gross area allotted tha entire unit is appros- 
imataly 1.880 sq ft. Nat area of tha clinic is 
about 1,450 sq ft. or 47 sq ft par parson. 

This increased space par parson over that 
allowed in tha smaller unit is tha result of 
adding two activities requiring bulky equip¬ 
ment and separata rooms. These are ceramics 
and printing. It was also deemed essential 
to have a separata ward preparation room to 
serve tha increased number of ward patients. 
To allow for a necessary dispersion factor, 
10 extra work stations are provided in the 
clinic. The larger unit therefore contains the 
following sections: 

1. Clinic, including weaving and table activ¬ 
ities area, bench activities, printing unit, 
ceramics unit. 

2. Office. 

3. Stormge. 

4. Wmrd prmpmrmtion area 

Three therapists plus three assistants could 
run clinic and wards. 

Space requirements for the various activities 
were determined from the following estimate: 

% of Mo of 

Activity patients patients 

Wood, plastics, metal. 22 7 

General aafts (table 

activities) 64 19 

Ceramics. 9 3 

Printing. 5 2 

100 31 

Variaboiit tor Hospitol Types The larger plan is 
suitable for general medical end surgical hos¬ 
pitals, psychiatric hospitals and. with minor 
changes in equipment, for hospitals treating 
physical disabilities. Several units might be 
used for very large psychiatric hospitals. 
Pediatric hospitals are seldom as large as 600 
beds; if so more personnel are needed. 

Compiled by the Arohiteotural end Engineer¬ 
ing Branch, Dhrlalon of Hospital and Medical 
Facilities, U.B. Public Health Service; August 
Hoenack, Branch Chief 


CHECKLIST OF SPACES FOR A COMMUNITY 
MENTAL HEALTH CENTER 

Facilities listed are those that may ba required 
in tha overall programs of manta! health can¬ 
ters. They can ba in one or samara! buildings 
on one or sa¥aral sites, even under one or 
samara! cooperating ot^narships. Tha list is for 
review by architects and administrators when¬ 
ever new facilities are planned. 

ADMINISTRATION 

Office apace for: 

1. Director 

2. Assistant director 

3. Nursing director 

4. Secretaries and typists 

5. Business office 
Ancillary spaces; 

1. Record room 

2. Staff lounge 


3. Library 

4. Conference room 

5. Lobby and waiting 

6. Toilets: public, personnel 

DIAGNOSTIC & TREATMENT 

Laboratory: 

1. Office 

2. Clinical 

3. Pathology 

4. Bacteriology 

5. Washing and sterilising 
Suites: 

1. Basal metabolism and electrocardiology 

2. Morgue and autopsy 

3. Dental 

4. Eye. ear, rM>ae artd throat 

5. Electroencephalography 

6. Radiology 
Physical therapy; 

1. Electrotherapy 

2. Hydrotherapy with exercise 

3. Small gymnasium 
Phsrmacy department 
Occupational therapy: 

1. Space for small woodworking tools 
and benches for carpentry, metal work, leather 
work, printing, weaving, rug makir«g, etc. 

2. Office 

3. Storage room 

OUTPATIENT EXAMINATION AND 
TREATMENT 

Office space for: 

1. Psychiatrists 

2. Psychologists 

3. Social workers 

4. Nurses 

5. Health educators 

6. Occupational therapists 

7. Rehabilitation counselors 

8. Recreation therapists 

9. Clerical operators 

10. Aides 

11. Research analyst 

12. Group therapy and conference 
(Lobby, waiting space, and toilets may ba com¬ 
bined with those in tha administrative area.) 

INPATIENT FACILITIES 

Facilities may ba required for tha following 
types of patients grouped in accordance with 
tha local program. (Separata spaces for mate 
and female. Treatment and diagnosis spaces 
for each category.) 

Patients’ categories: 

1. Nsw admissions 

2. Quiet ambulant 

3. Disturbed 

4. Alcoholic 

5. Criminalistic 

6. Day care 

7. Night care 

8. Children 

a. Emotionally disturbed 

b. Retarded 
Each patient care unit: 

1. Waiting space for visitors 

2. Doctors' offices and examination rooms 

3. Offices for psychologists, social work¬ 
ers, therapist or others as required 

4. Nurses' station aruf toilet 

5. Conference room 

6. Therapy space 

7. Day room(a) 

8. Utility room 

9. Pantry or nourishmant preparation 

10. Dining room 

11. Washroom and toilets 

12. Patients' lockers 

13. Showers and bathrooms 


14. Storage (for recreational and occupa¬ 
tional therapy equipmant) 

15. Supply and linen storage 

16. Janitors' closet 

17. Stretcher alcove 
Minimum room areas: 

1. 80 sq ft per bed in alcoves and four- 
bed rooms 

2. 100 sq ft in single rooms 

3. 40 to 50 sq ft per patient in day rooms, 
preferably divided into one large and one small 
room 

STERILIZING AND SUPPLY FACILITIES 

(Sufficient to serve both outpatients and in¬ 
patients.) 

SERVICE DEPARTMENT 

Dietary facilities: 

1. Main kitchen and bakery 

2. Dietitians’ office 

3. Dishwashing room 

4. Refrigerators 

5. Garbage collecting and disposal facili- 

ties 

6. Can washing room 

7. Day storage room 

8. Staff dining room 
Housekeeping facilities: 

1. Laundry 

2. Separate sorting room 

3. Separate clean linen and sewing room 

4. Housekeeper's office and storage (near 
lir>en storage) 

Mechanical facilities: 

1. Boiler room and pump room 

2. Engineer's office 

3. Shower and locker room 
Maintenance shops: 

Carpentry, painting, mechanic:al, repair 
rooms 

Employees' facilities: 

Locker, rest, toilet and showar rooms for 
various categories 
Storage: 

1. Medical records 

2. General storage (a minimum 20 sq ft 
per bed to be concentrated in one area) 


GENERAL HOSPITAL LABORATORY 
PratimiiMry PUnning 

Locate the department aa favorably as possible 
for the laboratory staff and the ambulant 
inpatienta ar>d outpatients. A specs on the first 
floor near an elevator is preferable. Also, an¬ 
other determinant in locating tha laboratory is 
the consideration for future expansion. 

In determining the overall sisa of the labora¬ 
tory, the firat concern is tha individual techni¬ 
cal units. It is only after the site of these units 
has been established and an architectural lay¬ 
out has been developed to fit the program 
that tha sum of tha areas can accurately reflect 
the siie of tha laboratory department. 

Tha square-foot-per-bed ratio Is no longer 
considered a desirable guide in determining tha 
site of a hospital department because of the 
wide variation of such factors as type and sise 
of hospital, pattern of usage, growth of the 
community, and medical practice. Plans for tha 


Planning the Laboratory tor tha General 
Hospital, Public Health Service. Dept of 
Health. Education, and Welfare, 1963 
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laboratory area should ba basad on work 
volumas within spaoifio rangas, such as 
40.000-75,000 tasts. or 76,000-120.000 taats 
Tha kay to this mathod is to astimata tha work 
voluma and its breakdown into work units for 
hospitals of diffarant sixas. 

Tha following is an outline of tha procedure 
which may ba used In estimating needed lab¬ 
oratory space, basad on tha number of tasts 
performed, personnel, and equipment. 

1. Break down tha total voluma of work into 
units, such as hematology, urinalysis, chem¬ 
istry, as praviously noted. 

2. Determine the number of technologists 
required in each department. Tha data shown in 
Table 1 may ba used as a basis for this deter¬ 
mination. 

3. Determine tha necessary equipment and 
space for tha number of technologists required. 

For tha purpose of developing guide material, 
the Architectural and Engineering Branch of 
tha Division of Hospital and Medical Facilities 
collected data from 360 hospitals in addition 
to the data compiled by tha Committee on 
Laboratory Planning of the College of American 
Pathologists. Tables 2, 3, 4, and 5 present 
these data. 

Many laboratories show annual workload 
increases of about 10 percent, thus doubling 
the work volume in approNimstely nine years. 


This annual increase should be considered 
during the planning stage of the laboratory. 
However, improved techniques and automation 
suggest that it may be possible for a greater 
volume of work to be done in the same work 
area site. 


Labor!tory Guido Plan 

Plan A is a suggested plan for a hospital labora¬ 
tory service with an estimated workload of 
70,000 to 120,000 laboratory testa annually. 
For planning purposes, this laboratory is de¬ 
signed to serve e general hospital of 1 SO to 200 
beds. The nontechnical staff would include one 
or more laboratory helpers in the glasswashing 
and sterilising unit and a clerk-typist and sacra- 
tary in tha administrative unit. (See Fig. la.) 

The laboratory services of a general hospital 
having this work volume would require work 
areas for sis mein technical units: hematology, 
blood bank, urinalyeia. biochemistry, histology, 
and serology-bacteriology. 

The block plan has been utilised here, as it 
provides a good functional relationship for all 
units. The pathologist's office in the center 
provides for easy supervision of the work sta¬ 
tions; the hematology unit is near the waiting 
room; the bacteriology unit is at the end of the 


laboratory, yat near the washing and sterilising 
sreas; and the histology unit is near the path¬ 
ologist's office. 

Other schemes similar to that shown in Plan 
D or a typical wing arrangement with a corridor 
down the center would also be satisfactory. 

In the technical area of Plan A, the open plan 
arrangement (except for tha histology and 
serology-bacteriology units) has several ad¬ 
vantages over the "separate room for each unit" 
scheme for hospitals of this sise. These advan¬ 
tages include: easier supervision; common use 
of such equipment as desks, refrigerators, 
and centrifuges; flexible use of personnel; 
arKi more available space since many doors 
and partitions are eliminated. If desired, parti¬ 
tions could be erected between each unit, as 
indicalad on tha plan for the histology and 
serology-bacteriology units. 

Lakoratotr Modala foi Tsckical Araa Maximum 
flexibility ia deairable in the technical work 
araas of the laboratory department. In the 
plans, this has been achieved by using a mod¬ 
ule of approximately 10 by 20 ft, with a similar 
arrangament for each modula. Each ona con¬ 
sists of two staivdard laboratory workbenches 
12 ft long. 30 in. deep, with a working surface 
or counter of ebout 23 in., and a reagent shelf 
Knee spaces are indicated where needed for 


TABLE 1 lasts Parformad Annually par Medical Technologist* TABLE 4 Tasts Performed Annually ia Each Laboratory Unit 



Loberotory Unit Tsth 



Generol Hospitols—130-300 Beds 




Hemotology 13.400 

Urinolysii 30,730 

Serology 11,330 

Biochemistry 9,600 

Boctsriology 7,680 

Histology 3,840 

Poroiitology 9,600 






Technologists 

Required 



Unit 

Low 

High 

Medion 

Medion 

High 



Urinolysii 

Hemotology 

Serology 

Biochemistry 

Porositology* 

Boctsriology 

Histology 

Bosol Metobolism 
(lectrocordiogroms 
Blood Bonk Tests 
Tronsfusions 

Other 

6.300 
39,BOO 

3,600 

3.300 

400 

700 

30 

800 

130 

BOO 

300 

20,100 

81.300 

13.300 
19,600 

4.700 

3,100 

700 

4.300 

33.300 
3,000 
9.600 

11,300 

33,800 

6,800 

6,600 

1 800 
1,800 
400 

1.300 

4.300 
1,000 
1,700 

0.4 

23 

0.6 

0.7 

03 

03 

1 0 

.7 

36 

1.1 

3.0 

0.6 

1.3 

3.0 

* These figure'^ were derived from date developed by Seward E. Owen and 
Edmund P. Finch, presented in two srtielaa published In Modern 
Hotpital, June and Ocluber. 1S67. Titles of the articles are: ’'How to 
Calculate the Laburatui v Work L«iad‘‘ and **How to Measure l^sboratoiy 
Productivity*' 







TOTALS 

39 

13.3 

TABLE 2 

Tests Performed Annually in General Hospitals 


* Included with unnolysis 





Hoipifcl 

Number of Tests 








Bed Sis# 

Low High 

Median 

TABLE 5 Tasts Performed Aamially in Each Laboratory Unit 


30- 99 
100-149 
130-300 

12,000 33,000 

19,000 


Generol Hospitols—100-149 Bedi 



34.000 73,000 

33,000 163,000 

39,000 

69.000 





Tochnologiiti 

Required 




Unit 

Low 

High 

Medion 

Medion 

High 

TABLE 3 
Hospitals 

Utiliiation Index of Laboratory Services in General 


Urinolysis 

Hemotology 

Serology 

Biochemistry 

Boctsriology 

Histology 

Porositology 

Bosol Metobolism 

3,000 

9.000 

330 

1,300 

83 

700 

300 

30 

9,000 

37,000 

3,600 

3,300 

3,800 

3,100 

330 

300 

4.800 
30,300 

3.300 

3.800 

700 

1.300 

300 

60 

03 

14 

03 

03 

0.09 

04 

0.03 

0 3 
2.3 
04 
06 
03 
08 
002 

Hoipitcl 

Tests per Potlent Doy 

Clectrocordiogroms 

300 

30 

400 

3.300 

9.300 

1.300 

630 

3,800 

700 

03 

1.0 

Bed Siis 

low High 

Median 

siooo oonx tests 

Tronsfusions 



100 149 

1 03 3 03 

1.29 

Other 

80 

7,300 

400 



130-200 

1 08 3 67 

1.32 




TOTALS 

3.21 

6.13 
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personnel who porform from ■ sitting 

position Drswsrs. csbinsts, snd shsivss srs 
providsd bslow ths work countsr for dsily 
squipmsnt snd suppliss. This srrsngomsnt pro* 
vidss B 5*ft sisis bstwson workbonchos, which 
is considsrsd optimum for movsmont within 
ths working srss. Equipmsnt such ss osn- 
trifugss, rsfrigsrstors, snd dssks. which may 
bs ussd jointly by ths psrsonnsi, is locstsd 
opposite ths units along ths interior of the 
technical work area. 

TKhfitcal ArMt H»m»toiogy Blood Bmnk Unit. 
A standard module is assigned to the hems* 
tology*blood bsnk unit. One half of this module 
is provided with s workbench for procedures 
such as hemoglobin tests, sedimentstion rates, 
staining, and washing of pipettes (in Plan A. 
counter No. 7 on left aide of unit). Knee space 
and storage cabinets are provided below the 
counter. In the other half of the module, a work- 
benoh 30 in. high, with three knee spaces, is 
provided for technologists who are seated 
during tests, such as those involving micro* 
scopic procedures. 

The micro-hematocrit centrifuge, because 
of its noise and vibration when In use. is placed 
in the general technical area along the interior 
wall directly opposite the heeaatology unit. The 
other equipment needed by this work unit, 
such as a refrigerator, centrifuge. ar>d record¬ 
ing deek, is located conveniently opposite the 
unit, where it is shared with the urinalysis and 
the chemistry units. 

It is assumed that the laboratory will obtain 
blood for transfusions from other sources, 
snd, therefore, needs only facilities for blood 
storage. A blood bank refrigerator is provided 
for this purpose in the eaamination and test 
room. Compatibility tests on the blood are done 
in the hematology unit. A hospital which op- 
eratas a selfcontained blood bank, that is, 
collects snd does complete processing of all 
blood, should provide a separate bleeding 
room.^processtng laboratory, donors' recovery 
room, and an office available for preliminary 
phyaical aaaminations. 

Urinalysis Unit. The urinalysis unit is 
assigned one half of a standard module, con¬ 
sisting of a workbench. 12 linear ft long ar>d 
30 in. high, and serves as the work area for the 
microscopic and chemical examinations. Five 
linear ft of the workbench and a knee space 
are provided for personnel performing the 
microscopic examinations; the remainder of 
the workbench is used for the chemical exami- 
nationa. A sink located at one er>d of the work¬ 
bench provides a continuous working surface 
for the technologista. 

Biochmmistry Unit. The biochemistry unit 
requires an area that occupies one and a half 
standard laboratory modules. The half module 
is shared with the urir^alysis unit and is used 
for the necessary preliminary procedures that 
are done prior to the actual chemical analyaea. 
A knee space is provided in this workbench 
for personnel who perform titrations and other 
procedures while seated. The adjoining module 
provides workbench area where a variety of 
chemical procedures may be performed and 
includes a fume hood for removal of vapors 
ar>d gases. 

The workbenches for the chemical proce¬ 
dures are about 36 in. high, with drawers and 
cabiriets below. The reagent shelves are used 
to hold the chemicals needed during the pro¬ 
cedures. Two utility sinks are provided, one in 
each chemistry work area. Apparatus used in 
this unit is cleaned by the personnel in the unit; 
test tubes, pipettes, and flasks are sent to the 
central glass-washing area nearby 

An instrument table 36 in. high is located 


along the interior wall oppoaite this unit where 
chemical apparatus, such as colorimeter, flame 
photometer, spectrophotometer. ar>d carbon 
dioxide gas apparatus are placed. Adjacent 
to the inatrument table is an analytical balance 
on a vibration-free table or other type of sup¬ 
port. By placing this apparatus away from the 
busy preparation and tost procedure work 
areas, personnel can use the apparatus without 
interference from other procedures It also 
lessens the possibility of damage to the equip¬ 
ment by the accidental spillage or splattering 
of chemical reagents. 

A centrifuge, refrigerator, and desk are pro¬ 
vided along the interior wall oppoaite the unit 
for the use of the personnel in this unit. The 
desk and refrigerator are shared with the 
urirtalysis and the hematology units- 

Histology Unit. The histology unit is 
assigned a standard module, separated from 
the other units by a partition to prevent odors 
from spreading to other areas. It is locattd 
near the pathologist's office since the medical 
technologist here works under his direction 
and supervision. 

Along one half of the module, an area is 
utilised by the pathologist to examine surgical 
and autopsy specimens and to select the tis¬ 
sues for slide sections to be prepared by the 
technologist. An exhaust hood is provided over 
this section, as shown in the plan (No. 53). 
to draw off disagreeable odors from specimens 
and solutions. The remainder of the module 
is used for the processing and staining of 
tissues. Knee spaces are provided, one at each 
of the specialited work areas The workbench 
is 30 in. high with a 22- or 23-in deep working 
area, cabinets and drawers below the counter, 
and s reagent shelf Wail-hung oabirtets are 
provided for additional storage A utility aink is 
provided at the end of the workbench. 

Sarology^Bactoriology Unit The serology 
and bacteriology work is combined in one stan¬ 
dard laboratory module, where a half module 
is assigned to each unit. Culture media (or use 
in bacteriology are prepared in the bacteriology 
work area and sent to the sterilixing unit for 
sterilisation 

The workbenches are 30*in. high with a 22- 
or 23*in.-deep working area, and are provided 
with reagent shelves A knee space is provided 
in each workbench since most of the proce¬ 
dures are done in a sitting position. A utility 
aink is provided for the personnel in both units, 
but the bacteriology unit also requires a sink 
for the staining of slides. A fums hood is pro¬ 
vided to prevent the spread of possible infec¬ 
tion to personnel when preparing specimens 
from suspect cases of tuberculosis, fungus, or 
virus diseases. 

A centrifuge, refrigerator, and incubator are 
provided along the interior wall within the unit. 
A desk is also conveniently located for the use 
of the personnel. 

This module is partitioned and separated 
from the other units by a door to reduce con¬ 
tamination of air and the haxard of infection to 
personnel in the other lab areas 

Adailliftfativs Aim The edministrative area 
is separated from the technicel work areas so 
that the nonlaboratory peraonnel need not 
enter the technical areas. This is the central 
control and collection point for receiving speci¬ 
mens and is the reception area for the patients 
and the hospital staff who come to the labora¬ 
tory. 

Waiting Room. A waiting area, with con¬ 
ventional waiting room furnishings, is provided 
lor the ambulant patients. In this area, a desk 
is provided for a clerk-typist. An intercommuni¬ 
cation system between the technical areas of 


the laboratory and the clerk-typist is recom¬ 
mended This enables her to quickly notify the 
technical personnel when a patient arrives and 
also to transfer phone calls for information 
concarning a laboratory report. 

The pathologist's secretary is also located 
in this area, near the pathologist s office. She 
takes dictation and handles all the pathologist’s 
correspondence, surgical pathological reports, 
and autopsy protocols. 

Vanipunctura Cubicia A venipuncture 
cubicle is provided where blood specimens 
are taken from the ambulant patients sent to 
the laboratory. 

Spaciman ToUat. A specimen toilet is pro¬ 
vided in this area for the collection of urine 
and stool specimens; a pass window opens 
directly Into the technical area naar the urinal¬ 
ysis unit 

Basal Matabolism-Elactrocardiography Room. 

A room is also located here fgr basal metab¬ 
olism testa and electrocardiograms, and when 
necessary, to obtain blood from donors. A 
desk is provided in this room to permit han¬ 
dling of paper work A lavatory is also pro¬ 
vided. 

Pathologist's 0//ice The pathologist s 
office is iocated so that he may have easy 
access to the technical areas of the laboratory, 
particularly the histology unit. This otiicm is 
separated by a glass partition which permits 
the pathologist to observe the technical work 
areas. A draw curtain may be used when he 
desires privacy. Those who wish to consult 
the pathologist have access to his office 
through an entrance from the administrative 
area. 

Ayiiliary Sanrica Araai The auxiliary service 
units are located adjacent to the administrative 
area and are easily accessible to the technical 

Class Washing and Starihsing Unit The 
glass washing and sterilixing unit is close to the 
serology-bacteriology and the biochemistry 
units which will utilise such services more 
often than the other units. A separate door 
leads directly into the aerology-bacteriology 
unit so that contaminated glassware need not 
be transported through other work areas 

Within this unit are located a water still, 
pressure steriliser, sterilising oven, and pipette 
washer. Storage cabinets are also provided for 
stock items of glassware, chemicals, snd 
reagents. A hood over the sterilisers and water 
still is used to exhaust the heat generated by 
the equipment. Utility carts u€ed to transport 
dirty glassware from the various laboratory 
units to this area are perked in this unit. 

Lockar and ToUat FaciUtias. Separate 
locker and toilet facilities are provided within 
the laboratory department for the medical 
technologists. This convenience reduces the 
time personnel must be away from the work 
areas. Since most medical technologists ars 
females, lockers have been provided for them 
in the department. However, where mele tech¬ 
nologists ore employed, lockers should also 
be provided for them, either in the laboratory 
or in another location. 

Optional Services. Clinical photography, 
medical illustration, and reaearch facilities 
are not included in the plan because of their 
specialised requirements. If these services 
are to be part of the laboratory department, 
revision and expansion of the plan will be 
necessary 

Guicia Plans for Smailar Hospital Laboratorios 

Plan B is a suggested guide for a general hos¬ 
pital laboratory service having an anticipated 
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LEGEND 

1. D«ak, SO by 40 In., sinfl* pndMtnl 

2. FUinc cnbinnt. UtUr auc 
S. CounUr. S0>in. high 

4. Stnining aink 

ft. Cup aink 

ft. Anaiytknl balanca 

7. Countar. 8ft-in. high 

8. Cabinata with adJuaUbU ahalvaa. balow countar 
0. Elactrkc atrip outlata, continuouh 

10. Bookcnaa 

11. Utility aink 
18. Gna outlat 

IS. Tabla for magaainaa 
14. Suction outlat 
1ft. Compraaaad air outlat 
1ft. Tabla for inatrumanta 

17. Straight chair 

18. Stool 

18. Two^mpartmant aink 8-in. doop; drainboarda- 
noneorroaiva maUI; pag boarda aboao drainboarda 

20. Cabinet with traah rocaptacla on inaida of door 

21. Utility cart 

22. Laboratory praaaura atarlliaar 
8S. Hot air ovan 

24. Incubator 

2ft. Shalf or tabla for analytical balance 
2ft. Centrifuge 


27. Tabla for Harvard trip balanca 

28. Waata paper receptacle 
28. Refrigerator, 8 eu. ft. 

50. Refrigerator, blood bank 

51. Worktable 

S8. kficro-hamatocrit centrifuge 
83. Examination table 
S4. Lavatory 

56. Baaal mataboliam apparatua 
Sft. Electrocardiograph 

57. Hook strip 

58. Tabla. 24 by Sft In. 

S8. Storage cabinata 

40. Water atill, 2-ft gals, per hr. 

41. Adult scale 

42. Fume hood 

4S. Doubla-padaetaJ ofllca desk 
44. OlBce chair, awivel. with arms 
4ft. Noncorrosive metal work surface; pitch to aink 
4ft. Typewriter desk 

47. Posture chair 

48. Technicians' lockers 

48. Specimen receiving tabla 
ftO. Bluest Ala with pigeon holes 

61. Slide Ale cabinet 

62. Microscope tabla 

63. Exhaust hood 


64. Easy chair 

66. Wall-hung water closet 
ftft. Paper towel dispenser 

67. Grab bar, continuous 

68. Emergency call sUtion (push button) connected 
to bussar at aacretary'a desk 

58. Telephone outlat 
ftO. Interconynnnication system outlat 
ftl. Buxaer at receptionist's desk from emergency 
calling stations 

62. Hook on toilet-aide of door 

63. Fire axtinguiaher 

64. Pass-through between toilet and laboratory 
ftft. Exhaust air grills near door 

ftft. Wall cabinet 

67. Refrigerator, 11 cu. ft. 

68. Pipette washer 

68. Shelf, for pipette washer, 10 in. above Aoor 

70. Folding door 

71. Table for electrocardiograph 

72. Window 
73 Curtain 

74. Sink with electric waste disposal 
7ft. Carbon dioxide cylinder 
7ft. Gas cylinders under table 

77. Shelf for urine bottles \ 

78. Drawers with adjustable Shelves, below counter 


Fig. 1 (a) Plon A (70,000 to 120,000 tests onnuolly) for overage sixe of 150 to 200 bods, (b) Plon B 

(40,000 to 75,000 tests onnuolly) for overoge sixe of 100 to 150 bods, (c) Plon C (20,000 to 30,000 
tests annually) for loss than 100 bods. 
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Annual workload of 40,000 to 75,000 teata. Tho 
eatimated technical ataff required to handle 
thia workload ia 4 to 7 medical technologiala, 
baaed on the annual workload per technologiat 
(Tables 1 and 5). The nontechnical staff would 
include one or more laboratory helpera in the 
glass washing and sterilizing unit and a secre¬ 
tary to handle the administrative work. This 
plan provides for a laboratory department 
having a full-time pathologist. It is assumed 
that a histology unit will be needed. 

A laboratory service performing a yearly 
volume of 40,000 to 75,000 tests requires the 
same types of technical units as oite that 
handles 70,000 to 120,000 laboratory tests 
The space requirements for the technical work 
areas of the units are reduced, however, be¬ 
cause the workload is less and fewer technol¬ 
ogists are needed. (See Fig. 1b.| 

Tmchnical, Adminiatrativ, AuMitiary Araax. 
The plan provides four laboratory modules 
where the technical procedures performed 
include hematology, urinalysis, biochemistry, 
histology, and serology-bacteriology. Only the 
biochemistry unit is reduced in area because 
of leas work and simpler procedures. The de¬ 
creased work volume in the other units does 
not warrant further reduction of their work 
areas 

The principle of having equipment such as 
centrifuges, refrigerators, and recording desks 
close to the working unit which is to use them 
was followed as in Plan A. 

Because of the decreased workload, the 
working area and the space for clerical per¬ 
sonnel also are reduced. 

The glass washing, sterilizing, storage space, 
and technicians' locker facilities also are 
reduced. 

Plan O presents a design which might be 
used for a laboratory service in a small hos¬ 
pital It allots the same areas for the technical, 
administrative, and auxiliary service units that 
Plan B provides, but the total square footage is 
less. However, more difficulty is encountered 
in providing as efficient a relationship between 
the administrative and auxiliary services and 
the technical laboratory units as in the plans 
for larger departments (See Fig. 2.) 

Plan C IS a suggested plan for a general 
hospital laboratory service handling an annual 
workload of from 20,000 to 30,000 tests The 
estimated technical staff required to handle 
this workload is 2 to 3 medical technologists, 
based on the workload per technologiat and the 
annual volume of tests (Tables 1 and 2). The 
nontechnical staff would include one labora¬ 
tory helper and a clerk-typist (See Fig. 1c.) 

The utilization of the standard laboratory 
module previously described permits even the 
small laboratory to be divided into technical, 
administrative, and auxiliary service work 
areas where the technologists may work in an 
area designed for the specific task. 

Because of the decreased workload in a 
laboratory of this size, it ia feasible to combine 
the hematology, bacteriology, and serology 
units by providing half a module for hema¬ 
tology and the other half for bacteriology and 
serology. A second module is provided for 
urinalysis and biochemistry, storage space, 
and refrigerator Only the more common and 
simple laboratory procedures would be done 
in these units. 

A glass washing and sterilizing area is pro¬ 
vided directly opposite but apart from the tech¬ 
nical work areas. 

The administrative area provides a small 
waiting room where a clerk-typist receives 
patients and laboratory requests and speci¬ 
mens. In this area, a room is also provided 
for performing basal metabolism tests and 





Ftg. 3 Plan D oltarnota plan (40.000 la 75,000 tail, annually). 



. N . . • 


-V 

Pig. 3 Perspacfive view of laboratory for generol hotpifol of 


ISO to 200 beds. 



Fig. 4 Diogrom of piping behind loborofory workbenchet. 


electrocardiograms. This room also can be 
used for obtaining blood specimens from 
ambulant patients. 

Utility Services 

The utility service systems required in the op¬ 
eration of the laboratory include water, waste, 
gas, vacuum and comprassed air. Because of 
the importance of these systems, the need for 
continuity of service, and the probability of 
future expansion, careful study is necessary in 
designing them for safety and efficiency. 

Piping systems should not be exposed be¬ 
cause they create housekeeping problems as 
dirt collactors and may be hazardous; many are 
noisy and unsightly. They should be located 
where they will be easily accessible for service 


and repairs with a minimum of disruption of 
normal laboratory services. A sufficient num¬ 
ber of valves, traps, and cleanout openings 
should be installed and should be located so 
as to permit maximum use of the facilities 
during repairs. 

Laboratory benches are usually placed at 
right angles to and adjoining outside walls to 
affectively utilize space. This location of the 
benches simplifies, to some extant, the arrange¬ 
ment of the piping systems by installing verti¬ 
cal lines in the outside wall and mounting the 
horizontal piping on this wall This arrange¬ 
ment is particularly advantageous for the waste 
vent stacks which must be carried vertically 
to the roof. Removable panels between the 
bench islands on the outside wall provide easy 
access to the main piping systems and sik:- 
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tionalixing valves. Branch lines may be carried 
from the horizontal wall piping through the 
center of the island to serve the benches on 
both sides. (See Figs 3 and 4.) 

For safety purposes and to facilitate repairs, 
each individual piping system should be plainly 
identified by color, coding, or labeling. All 
waste piping should be of a nonoorrosive mate¬ 
rial and should be discharged to a dilution pit 
or should be carried to a point in the piping 
system where the discharge will be diluted 
by waste from other areas. 

Laboratory sinks should be made of noncor¬ 
rosive material and should be designed for 
laboratory service. A waste grinder under the 
sink in the serology unit is highly desirable 
for disposal of clotted blood which may other¬ 
wise clog the drain. 


LAB0R.0EUVERY SUITE 
Locating the Daliverr Suita 

Since the labor-delivery unit is basically self- 
sufficient, it may be located adjacent to the 
newborn nursery and maternity unit or else¬ 
where in the hospital; wherever possible, it 
should be located on the same floor. Transpor¬ 
tation of mother and infant is reduced and 
masimum utilization of staff is obtained when 
all three units are together. 

However, in large hospitals requiring more 
than one maternity nursing unit, another loce* 
tion may be required. 

Plsnmng fhe Labor-Dotivery Unit m the Gen¬ 
eral Hospital, Public Health Service, Depart¬ 
ment of Health. Education, and Welfare, 1964 


Functional Arrangement of the OeliverY Suite 

The delivery suite includes three areas of 
activity: labor, delivery, and recovery. Proper 
sequential arrangement of labor, delivery, and 
recovery areas within the labor-delivery unit 
facilitates patient care and aids the staff in 
carrying out proper medical techniques and 
practices (See Fig. t.) 

Labor, delivery, and recovery rooms should 
be located and related for easy movement of 
patients from one area to another and for good 
patient observation. In large suites, locating 
service facilities on subsidiary corridors may 
help to reduce and control traffic. 

From the standpoint of asepsis, location of 
delivery rooms and service facilities is critical. 
A location as remote as practicable from the 
entrance to the suite will reduce traffic, causa 
less air turbulence, and provide greater privacy 
for the patient. 

Scrub-up areas should be adjacent to delivery 
rooms so that attending physicians can ob¬ 
serve delivery room procedures and the con¬ 
dition of the patient. 

A medical preparation facility serving labor 
and delivery areas should be convenient to 
both, accessible only to authorized personnel. 
This is usually located at the nurses* station or 
control area. 

Storage for flammable anesthetics mey not 
connect directly with anesthetizing areas. 

A soiled holding room should be convenient 
for preparing the delivery room for a sub¬ 
sequent patient and for retaining soiled articles 
for disposal, processing, or return to central 
service. 

Since the exact time of birth can seldom be 
determined, labor rooms should be close to 
delivery rooms but not so close that the two 
areas are intermixed or that patients in labor 
can overhear or view delivery room procedures 


A subsidiary corridor, if placed with a 
separate access to labor rooms, will permit 
the husband to visit in the labor room without 
passing through the main corridor and may 
also serve os a lounge area for ambulant pa¬ 
tients and authorized visitors. 

A recovery room should be located within 
the unit in an area: (1) adjacent to delivery 
rooms, or (2) near the main entrance to the 
unit. The determining factor may be the policy 
on permitting visitors to the recovery room. If 
no visitors are permitted, the first location has 
the advantage of immediate accessibility to 
delivery rooms and close proximity to the 
attending staff. The second location enables 
the husband to visit the patient without enter¬ 
ing more restricted areas of the unit. 

The location of the nurses' station will be 
determined to some extent by the size of the 
delivery suite and the nursing staff. A nurses 
station for a unit of more than two delivery 
rooms should be placed near the entrance to 
servo as a control center for admitting and 
directing patients and performing other admin¬ 
istration procedures without permitting these 
activities to interfere with other areas of the 
unit. If continuous attendance is difficult 
because of a small staff, the nurses station 
may bo located between labor and delivery 
areas so that nurses' travel to observe patients, 
keep charts, and participate in delivery room 
procedures is reduced. 

Locker and toilet facilities for the obstetri¬ 
cal nursing staff and attending physicians 
should be included within the unit and 
arranged so that they will not enter clean areas 
in street clothes and will avoid exposure to con¬ 
taminated areas after changing to obstetric 
garments. Where possible, entrances to these 
facilities from outside the unit are desirable. 

The doctors* lounge and sleeping accom¬ 
modations should be located within the unit 
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adjacent to thair lockar facilitiaa ao that the 
phyatciana may be immediately availeble for 
patienta' needa Even in the amalleat hoapitala, 
aleeping accommodationa near the labor- 
delivery unit ahould be available to attending 
phyaiciana. 

Dictation facilitiaa ahould be located in or 
near the doctora' lounge. 

Adiaittilig aed Praparatiofl Varioua mathoda are 
uaed to admit maternity patienta; 

1. Through the main hoapital admitting deak 
and then either to a maternity nuraing unit or 
to a labor room in the delivery unit. 

2. Directly to labor rooma in the delivery 
auite. 

3. In an admitting and preparation unit. 
An admitting and preparation unit ia deairable 
in hoapitala where a large daily patient load 
makea it neceaaary, after obaervation, to group 
patienta; thoae to be returned home, thoae 
to be aent to the nuraing unit, and thoae to 
be admitted to the labor-delivery unit. 

If auch a unit ia provided, two locationa are 
feaaible: (1) adjoining tha hoapital admitting 
area, and (2) adjacent to but not a part of the 
delivery auite. The firat location facilitatea tha 
admitting proceaa and permita immediate 
patient examination, provided tha obatatrical 
ataff ia available, and it alao preventa patienta 
not in labor or thoae deatined for iaolation from 
entering maternity nuraing areaa. The aecond 
location concentratea obatatrical ataff aotivi* 
tiea in a aingle area of the hoapital and allowa 
immediate availability of the delivery auite in 
emergency caaea 

LiImw Roost Labor rooma ahould provide maxi¬ 
mum comfort and relaxation for the patient and 
ahould have facilitiea for examination, prepara¬ 
tion. and obaervation. Unieaa an admitting and 
preparation unit outaide the labor-delivery unit 
ia available, the patient may be admitted 
directly to the labor room. 

Although traditional practice haa permitted 
two or more beda in labor rooma. aingle oc¬ 
cupancy rooma are recommended. They elimi- 
nete the neceaaity for a patient preparation 
room, aeparate infectioua patienta, provide 
greater privacy, and if in accordanca with hoa¬ 
pital policy, permit the huaband to viait the 
patient during labor. Theae rooma ahould have 
a minimum floor area of 100 aq ft. Multiple 
occupancy rooma ahould have not leaa than 80 
aq ft per bed. If only one delivery room ia re¬ 
quired, one labor room ahould be arranged aa 
an emergency delivery room and ahould have 
a minimum floor area of 180 aq ft. 

A toilet and lavatory for each labor room 
providea privacy for the ambulant patient, and 
reducea bedpan aervicea; however, patient a 
uae of tha toilet ahould be controlIcKl. If individ¬ 
ual toilet rooma are not provided, a aingle 
toilet room convenient to all labor rooma will 
auffice 

One ahower and dreaaing cubicle ia auffi- 
cient for the labor room area. If admittanca. 
preparation, and ahower facilitiaa are located 
outaida the unit, the labor area ahower may be 
omitted. Each labor room ahould have a lava¬ 
tory with gooaeneck-type apout and foot- or 
wriat-operated controla, aoap diapenaer, and 
paper towel diapenaer for handwaahing by the 
patient, the nurae, and the phyaician. 

The minimum width for labor room doora 
ia 3 ft 6 in. However, to provide for the paaaage 
of beda or atretchera. 4 ft ia recommended. 
Each labor bed ahould be furniahed with oxy¬ 
gen and auction outleta and nuraea' calling 
atationa. Controla to provide adjuatment of the 
level of general room lighting and the bed light 
are deairable. Air conditioning ia recom¬ 


mended. Muaic, piped into each labor room 
and controlled at the nuraea' atation, may be 
conaidered for the comfort of the patient. A 
cut-off in each room ia required 

Dafhrtrr Room In deaigning and equipping the 
delivery room, every facility for the welfare and 
aafety of the mother and the newborn child 
ahould be incorporated. Baaic conaiderationa 
include the immediate availability of equipment 
and auppliea, built-in protection againat an- 
eathetic exploaion, auxiliary electrical ayatema 
in caae of power failure, an adequate air-con¬ 
ditioning ayatem, and finiahea that promote 
aaeptic conditiona. 

Space allowance for equipment and for the 
ataff to circulate freely ia a primary factor in 
determining the aize of a delivery room. A clear 
floor area approximately 17 ft 6 in aquare ia 
ganerally large enough. 

The poaition of the aneatheaiologiat in the 
delivery room ia determined by the arrange¬ 
ment of the backup tabla in the delivery room. 
Thia table ia located in the cleaneat area of the 
delivery room, away from all traffic and oppo- 
aite the entrance to the aterilixar and acrubup 
areaa. The feet of the patient are uaually lo- 
catad neareat the backup table with the ob- 
atetrician at that end and the aneatheaiologiat 
at the oppoaite end. Since moat aneatheaiol- 
ogiata are right-handed, their equipment ia 
located on the right, and it ia deairable to place 
the door ao that the anaatheaiologiat'a equip¬ 
ment can be located where it need not be 
moved when the patient ia brought in. 

The view box ahould be located behind the 
aneatheaiologiat ao that the circulating nurae 
may inaert or remove filma and the obatetrician 
may obaerve it without turnir>g 

It la aaaumed that ceaarean aectiona will 
be performed in the aurgical auite. 

A minimum ceiling height of 9 ft la required 
for en obatetrical light. Additional height la 
advaniageoua and may be required for aome 
typea of lighting fixturea. 

Oxygen and vacuum wall outleta ahould be 
inatalled near the baaainet location for uae in 
reauacitation. 

Built-in cabineta in the delivery room ahould 
be kept to a minimum and uaed for atorage of 
auch auppliaa aa auturea and apecial inatru- 
menta. 

The minimum width for the delivery room 
door ia 3 ft 8 in.; however, 4 ft ia recommended 
aince patienta will often be moved to the de¬ 
livery room on a labor bad 

An emergency call ayatem, foot- or elbow- 
operated. muat have atationa in each delivery 
room with a dome light and buxzer in the corri¬ 
dor over eech delivery room door and in looker 
rooma. lounge, nuraea atation, and other auch 
areaa. A nuraea' intercom ayatem muat be pro¬ 
vided between theae aame areaa 

Racmrary Room The recovery period, after de¬ 
livery, ia critical and may laat from 1 lo 3 houra 
During thia period the mother requirea cloae 
obaervation and apecial care by the labor- 
delivery nuraing ataff Some hoapitala inaiat on 
continuoua bedaide attendance during thia 
time. Varioua locationa may be uaed for pa¬ 
tienta during the recovery period; a delivery 
room, a labor room, a bed in the maternity 
nuraing unit, or a recovery room uaed exclu- 
aively for thia purpoae. 

The recovery room haa generally been 
accepted aa a neceaaary facility in the delivery 
auite and ahould be conaidered for any hoapital 
requiring three or more labor beda A recovery 
room providea a location for recovering pa¬ 
tienta. freea the delivery or labor room for 
cleanup prior to occupancy by another patient, 


concentratea patienta in aimilar condition, 
and facilitatea the apecial nuraing cara re¬ 
quired. 

In deaigning the recovery room, proviaion 
ahould be made for eaay movement of atretch- 
era or beda. If a number of patienta will be 
cared for, a aeparate entrance aiKl an exit may 
be adviaable. Space ahould be provided for a 
nurae a deak, an inatrumant cart or table, a 
clean aupply cart, a aoiled linen hamper, and a 
waata receptacle. The nurae a deak ahould bo 
large enough for e telephone, charta, a nuraea' 
calling atation, and forma and writing material 
Cubicle curtaina at each atretohor location 
ahould allow clearance for attending the patient 
from either aide. Oxygen and auction outleta 
and a nuraea' celling atation ahould be inatalled 
at each atretchar poaition. Olaaa view penela 
between the room and the corridor fecilitate 
obaervation. 

NvrMt' Station The nuraea atation ia the ad- 
miniatrative and control center of the labor- 
delivery unit. Ita aize, complexity, and location 
will be determined by the extent of reaponai- 
bilitiea charged to the obatetrical auperviaor 
aa well aa by the aize and ataffing of the auite. 

If patienta are admitted directly to the labor- 
delivery unit, the nuraea' atation may ba re- 
aponaible for admitting procedurea. inventory 
and requiaitioning of auppliea may be handled 
at tha nuraea' atation. although central aervice 
would aaaume thia reaponaibility undar a com¬ 
plement ayatem. 

If office recorda are axteneive, file cabineta 
may be neceaaary. In large unite, an office for 
the obatetrical auperviaor may be required. A 
bulletin board ahould be provided for work 
achedulea and hoapital bulletina. A daak-height 
countar for the maater atation of the nuraea 
calling ayatam. medical recorda, and a tele¬ 
phone may be adequate if the daily workload 
ia email. 

Doctors' Lockoft and Louiigo Thia area ahould 
contain a locker room, a toilet end ahower 
room, a lounge, and aleeping accommodationa. 
If the ataff ia not large enough to warrant 
aeparate facilitiea. a toilet-ahower room and 
combined locker-lounge-aleeping room may 
aerve ataff needa. 

In hoapitala with only one delivery room, 
a minimum of 6 lockera ia recommended; in 
thoae with more than one delivery room, a mini¬ 
mum of S lockera per delivery room ia recom¬ 
mended. The minimum aize recommended for 
a looker ia 12 by 18 by 60 in. 

Space ahould be provided in the looker room 
for a cart for clean acrub auita and a hamper 
for aoiled linen 

The lounge ahould accommodate a couch, 
chaira. bookcaae, magazine table, and a tela- 
viaion aet. A receaaed film illuminator ahould 
alao be provided. If dictation bootha are not 
provided, a auitable deak and chair for thia pur¬ 
poae ahould be included in the lounge. 

Sleeping accommodationa for the attending 
ataff ahould be provided. For flexibility of uae 
by either male or female doctora, it ia prefer¬ 
able to provide aingle occupancy rooma for thia 
purpoae. In addition to the bed, furniahinga 
ahould include chair and night table. If only 
a combined locker-lounge-aleeping room ia 
required, the couch ahould open to make a bed. 

Scrub-lip and Sabstariliiing Artas Hand acrubbing 
by the obatetrician and nurae ia an eaaential 
part of delivery technique Facilitiea ahould ba 
next lo the delivery room ao that the phyaician 
can aee into the dalivery room through a glaaa 
view-panel while acrubbing. On the plan ahown 
in thia publication the acrub-up and aubaieril- 
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icing ar««s mrm combinad in onm room. A door 
botwaan this room and tba dalivary room is 
racommandad. Tha araa usad for scrubbing 
should ba daap anough so that parsons scrub* 
bing will not intarfara with traffic and so that 
splashad watar will not conatituta a hazard. 

If ona scrub-up araa is to ba usad for two 
dalivary rooms, at laast thraa scrub sinks 
should ba provided. 

Tha substarilizing araa should contain a 
high-spaad washar-atarilizer for amargancy 
starilization or for procaaaing instrumants. 

Sapfrfv aarf Egui p aiawt Stocage Suppiims. Tha 
main factor in datarmining tha space allocation 
for supply storage in the labor-delivery unit 
ia tha method and frequency of iasuing sup¬ 
plies from central supply areas. Supplies in¬ 
clude all items processed by tha laundry and 
central sterile supply and those issued from 
central service. Excluded are pharmacy, anaa* 
thatic, or equipment items. All supplies should 
be kept in hospital central service and issued 
to tha labor-delivery unit only after tha required 
prooasaing. 

A more recant storage method uses tha same 
carts on which supplies are delivered from 
storage of clean and sterile items. Supplies 
used only in the delivery room are packed on 
one cart and those for other use on other carts- 
Clean supply certs may also be assigned to 
doctors' and nursea' locker rooms for scrub 
clothes and towels. This method requires a 
clean supply room near the delivery rooms for 
carts containing clean or sterile items 

Equipmmnt Stormg*. Equipment that is in¬ 
frequently used, such as dalivary table parts 
and duplicate equipment not in use, should be 
stored in an equipment atorage room in tha 
unit. Thia room ahould have ahelves for small 
items and floor space for larger equipment. 

Madteabowt A medication preparation room or 
unit should be located near labor and delivery 
rooms for storage end preparation of drugs, 
including rwirootics. 

Medication preparation requires uninter¬ 
rupted concentration by the nurse, and an 
enclosure or room with glass viewing panels 
is suggested lor this function. A work counter 
with atorage for syringes and accessories and 
a sink with gooseneck-type spout and foot or 
wrist controls for handwashing are recom¬ 
mended. If stepped shelves, sized for the 
smaller medicine bottles, ere provided, the 
nurse can read labels quickly and arrange medi¬ 
cines in the order desired A wall cabinet is 
suggested for bottles of solutions, and an eye- 
level locked cabinet for narcotics should be 
furnished. Since soma medicines must be 
maintained below room temperature, a refrig¬ 
erator is also required. 

Aliasttietia FacMtltet The anesthesiologist should 
be consulted early in the planning stage to 
determine design requirements for anesthe¬ 
sia facilities including what gases are to be 
piped; the number, size, and location of gas 
cylirvders to be stored; and space required for 
cleaning and checking the anesthesia equip¬ 
ment. 

Piping oxygen and vacuum to delivery rooms 
and other areas of the hospital is standard prac¬ 
tice. In some hospitals, nitrous oxide is piped 
to the delivery room. 

A room should be provided in the unit for 
storing gas oylindars. Flammable gases should 
be stored separately from oxygen and nitrous 
oxide, which may be stored in any location 
since there are no hazards involved. Small 
cylinders sized to fit the anesthesia apparatus 
may be stored in racks. Cans of volatile liquids 


may be stored on shelves in the same storage 
area. Shelves should be provided for equipment 
such as pressure gauges. Large cylinders 
should be stored upright in racks Space for a 
gas cylinder truck or carrier may be necessary. 
The primary purpose of storage tor these gases 
and volatila liquids within tha unit is to assura 
availability over weekenda and at night when 
main hospital supply rooms may be closed. 
Storage space for a 48-hour supply of gas is 
considered maximum, and additional storage 
space on the unit is not desirable. 

iRttrtMMnt ProCMSilig The processing of instru¬ 
ments includes washing, preferably in a waah- 
er-sterilizer or by hand, disassembling where 
necessary, arranging for future use, and steril¬ 
izing. 

Or>e of several methods may be followed for 
instrument processing. 

1. Soiled instruments are washed in the 
washer-sterilizer and sent to central sterile sup¬ 
ply for processing. The plan shown is based on 
this assumption. 

2. Soiled instrumants are sent directly to 
central supply for processing The washer- 
sterilizer IS required for emergency steriliza¬ 
tion. 

3. Procaaaing may take place in the unit 
under tha direction of the obstetrical super¬ 
visor. In this case a workroom is required. 

Soilad HoMmg Room All cleanup techniques in¬ 
cluding housekeeping are originated in this 
area, and soiled materials era placed here for 
diapoaal or return to central aterila supply 
for processing. This room will require a sink 
with drainboards for gross cleanir^, a flushing 
rim sink for disposal of liquid wastes, a cart 
for storage of cleaning materiala. carta and 
hampers to receive soiled articles. sr>d a waste 
receptacle. Germicidal solutions and utensils 
used in cleaning should ba stored here. If 
placentas are saved, a domestic-type deep 
freeze will be required. 


RADIOISOTOPE FACILITY 
Suggtsted Plans 

Plans 1 and 2 in Fig. 1 show the relationship 
between the workload and facilities required 

Plan 1 Plan 1 ia intended for a hoapital antici¬ 
pating limited isotope use in which the bulk 
of the workload will consiat of relatively simple 
diagr>ostic tests such as thyroid uptake studios 
and occasional therapy using iodine-131 or 
phosphorus-32. Intracavitary therapy with 
colloidal suspensions of radioisotopes is not 
anticipated, nor era diagnostic procedures iiv 
volving organ scanning. The one-room arrange¬ 
ment ahown on Plan 1 may be sufficient in this 
case. (See Fig la.I 

A work counter (4) with built-in sink (S) and 
splashback is provided. Cabinets (3) and (1) 
located above and below the counter, respec¬ 
tively, provide storage space Isotopes are 
stored on the work counter at area marked (A) 
behind lead bricks Note that the araa of the 
counter reserved for the isotopes is at maxi¬ 
mum diatance from the radiation detection 
inatruments in the room, to minimize the possi* 
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bility of the radiation from the stored cort- 
tainers interfering with the use of these inatru¬ 
ments. Also, the isotope area is on an outside 
wall ar>d as far as possible from the corridor 

Two instruments are utilized in thia plan, 
both of which, for the sake of economy, can be 
operated from the same scaler (10), mounted 
on a cart. However, in terms of flexibility, a 
separata scaler for each of the instruments 
might be preferable. The scintillation well 
counter (6) is located on the work counter, at 
the opposite end from the isotope storage area. 
The detector for thyroid uptake work (8) is 
used in conjunction with a patient examining 
table (7); both can be enclosed by a curtain (17) 
for patient privacy. A hook strip (18) is pro¬ 
vided in this area for patient clothing. 

The desk (12), chair (14), and filing cabinet 
(13) are (or the use of tha isotopes technician. 
It may be desirable to file records for patients, 
radiation monitoring, and isotope shipments in 
this area 

Because certain radioactive drugs require 
refrigeration, a small under-counter refrigera¬ 
tor might be added to thia room. On the other 
hand, becausa the quantity of this heat-labile 
material commonly on hand in a limited isotope 
operation is small, the use of refrigerator space 
in another department, such as the clinical 
laboratory, might be feasible. If refrigerator 
space in another department is used, the radio¬ 
active material ahould be adequately labeled 
as to ita radiation hazard and properly shielded 
before it leaves the isotope department. A third 
possibility would be the acquisition of one of 
the new miniature refrigerators, which are in- 
axpensive, can be used on a counter top, and 
provide approximately 1 cu ft of interior apace. 

PImi 2 Plan 2 shows e two-room arrangement 
in which facilities are included for diagnoatic 
scanning procedures and for occasional intra¬ 
cavitary therapy with radioactive phosphorus 
or gold, in addition to tha general types of diag¬ 
nostic procedures that would be done in the 
facilities shown in Plan 1. A larger overall 
isotope workload with more frequent therapy 
cases is also assumed. (Sae Fig. 1b.) 

In tha main room, two separate sinks are 
utilized The clean sink (5) ia used only for 
handling nonradioactiva items, whereas the 
disposal sink (5e) is used to wash glassware 
contaminated with radioisotopea and to dis- 
poae of radioactive waste To minimize c:on- 
tamination, the disposal sink should have an 
elbow or knee control. 

Isotopes are stored, as in Plan 1, behind lead 
bricks on the work counter (4) at space marked 
(A). A refrigerator (15) is provided below the 
counter top conveniently nearby for the storage 
of heat-labile items, and apace is also planried 
for a floor-type centrifuge (16) in this area. 

The detector for thyroid uptake work (8) 
and the scintillation well counter (6) are op¬ 
erated in this plan from two separate acalera 
(10). Because of tha larger volume of work, 
more work counter area is provided in this 
room than in Plan 1. The open floor space in 
tha center of the room is larger than might be 
anticipated for a atandard laboratory, to allow 
for the positioning of a patient stretcher, so 
that occasional intracavitary isotope therapy 
can bo carried out here. The use of this room 
instead of the patient s room for intracavitary 
instillations has two advantages: the isotope 
area is more easily and safely decontaminated 
should spillage occur during the procedure; 
and movement of radioactive material through 
the hospital is minimized. Curtains hung from a 
ceiling track are uaed for privacy during theae 
procedures. 

The smaller room accommodetea the scan- 
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LEGEND 

1. Cabinets betow counter. 

2 Cabinets and drawer units below counter. 

3. Wall cabinets. 

4. Work counter. 

5. Sink with foot, hnee or elbow control with splashbock. spout 

outlet mounted 5 inches above flood rim. hot and cold 
water. 

Sa. Disposal sinh with foot, knee, or elbow control with splash¬ 
back spout outlet mounted S inches above flood rim. hot 
and cold water. 

6. Scintillation well counter. 

7 Patient eiamination table. 

8. Detector and stand. 

9. Scanner. 

10. Scaler mounted on cart. 

11. Stretcher 
12 Desk 

13. filing cabinet below. 

14 Chair. 

15. RelrigeratOf below counter. 

16. Space tor Moor type centrifuge. 

17 Curtain track at ceiling. 

18. Hookstrip. 

19. Kneespace under counter. 

20. Telephone outlet. 

21. Orainboard. 

22 Bookshell over desk. 

“A" Space tor storage of isotopes on top of the counter. 



(a) 


0 4 * 

SCALE L L-L L X 



SCANNING ROOM LABORATORY 

(b| 


Fig. 1 (o) Pton 1: minimum rodioiiotopw facility, (b) Plon 2: radioiaotopa focility with taparoto aconning 

room ond loborotory. 
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n«r (9), and the examining table (7) with which 
it Is used. A hook strip (18) is affixed to one 
wall for patient clothing, and cabinets (1 and 
3) are provided for storage of equipment and 
supplies. The sink (5) is for staff use prior to pa¬ 
tient examination. 

In the initial planning of the installation, consid¬ 
eration should be given to possible expansion 
of scanning facilities. Scanning procedures are 
time-consuming; as an overall guide, no more than 
four scans per day can be expected from each 
instrument. This will vary, of course, depending 
upon the diognostic procedure performed. As the 
workload grows, a second scanning room may 
be required. 


Haxords 

There are two ways in which radioactive materials 
may be hazardous: First, some of their radiations 
present an externa! hazard to persons in their 
vicinity, as in the case of X-ray machines; second, 
when used in unsealed solution or powdered form, 
radioisotopes may be accidentally ingested or 
inhaled as a result of spillage or inexpert han¬ 
dling, thus becoming an /n/erno/hazard to person 
nel. Therefore, careful attention must be given 
to safe techniques and facilities to eliminate 
unintentional and potentially harmful radiation 
exposure to both personnel and patients when 
radioactive medicines are handled and adminis¬ 
tered. 

Rodiotion Protection 

In designing and constructing radioisotope facili¬ 
ties, the possibility of both external and internal 
hazards must be considered. To protect personnel 
against the radiation from externally located ra¬ 
dioactive materials, shielding, usually made of 
lead, should be provided where necessary. In most 
instances, simple lead bricks arranged around ra¬ 
dioisotope containers provide sufficient shielding. 
The most important factor in protection against 
the interna! hazards of radiooctive materials is 
the prevention of their ingestion or inhalation 
through safe operating techniques. The use of 
these techniques can be encouraged by providing 
facilities in the design of the radioisotope installa¬ 
tion which lend themselves to safe working proce¬ 
dures. For example, smooth, nonporous counter 
tops and sinks should be provided to facilitate 
^the cleanup of accidental spills. 

Locotion 

From the standpoint of safety and control, it is 
usually preferable that the hospital designate one 
department for radioisotope handling rather than 
allow all departments to administer radioisotopes 
to patients. In many hospitals, the radiology de¬ 
partment is in charge of radioisotopes. If the ra¬ 
dioisotope unit is located near its parent depart¬ 
ment, operations are facilitated because this 
allows for the efficient overlapping of staff duties 
and permits the sharing of examination and wait¬ 
ing rooms. Thus the location of the radioisotope 
unit will be dependent to some degree upK>n the 
location of the department that assumes responsi¬ 
bility for it. 

Other factors will also influence location. For 
example, because many patients receiving diag 
nostic doses of radioisotopes will be handled an 
an outpatient basis, the radioisotope facility 
should provide convenient access from the street 
or elevators. Furthermore, locating the radioiso¬ 
tope facility at an exterior comer or corridor end 
permits the control of traffic. 


OUTPATIENT ACTIVITY 

Because physical medicine in the Outpatient Ac¬ 
tivity is used by both inpatients and outpatients, 
it is situated for the convenience and accessibility 
of both types of patients. Patients arriving at 
the Emergency Activity are evaluated (triage), 
and appropriate disposition is made of eoch case. 
The surgical suite is located close to the Emer¬ 
gency Activity to ensure the most rapid convey 
once of a patient in a life-threatening situatian. 
Cardiac arrest patients will receive immediate 
treatment by the code blue alert team within the 
Emergency Activity. After the crisis, the patient 
wilt be transferred to an adjoining intensive coro¬ 
nary care unit. 

Since patients entering the Emergency Activity 
are frequently assigned elsewhere, close working 
relationships should exist with other areas of the 
hospital such as the surgical suite, intensive care 
units, and the main X-ray department. 

Some additional working relationships between 
the Outpatient Activity and other hospital ser¬ 
vices are indicated in Fig. 1. Since these do 
not require immediate adjacency, they assume 
less importance on the relative scale of values 
established by either the overall planners or the 
designer. 

Infrodeporlmental Relotionships 

Although the program of functions may delineate 
certain specific constraints and preferences as to 
disposition of the elements of an Outpatient Ac¬ 
tivity, the final outcome often is a compromise 
that represents the best acceptable solution to 
all parties concerned. (See Figs. 2 and 3.) 

In one example, elements of the Outpatient 
Activity are arranged along the main circulation 
route. Since considerable traffic is expected, this 
corridor is 10 ft wide and forms the spine of 
the scheme. Branch corridors, each 8 ft wide, 
which separate other elements from each other, 
originate from the spine and provide access for 
people and goods to respective elements. 

Since new patients do not know locations of 
the various clinics, some method must be devised 
to assist them. The architect can help by incorpo¬ 
rating into the physical design a simple, easily 
understood system of signs. They might be either 
wall-mounted or incorporated into the floor sur¬ 
face, adding what can be an exciting physical 
design element to relieve the monotony of a long 
hospital corridor. 

Becoming oriented within a modern hospital 
can be difficult even for a well person and espe 
cially confusing to a patient who is debilitated. 
Ability to control the internal environment has 
resulted in many windowless spaces in a hospital 
which are interconnected by a maze of corridors, 
especially in the diagnostic and treatment areas. 
To help resolve the orientation problem, specialty 
clinics (except pediatric) are group>ed in one area. 
The pediatric clinic is in close proximity to the 
entrance to reduce travel distance for the mother 
carrying on infant. 

The control and administration or business of¬ 
fice should be the primary contact between the 
patient and the institution. This Is the point of 
origin of the service where disposition is made 
as to what is appropriate for the patient. 

The two categories of outpatients ore-, (a) new 
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OHEW Publication No. (HRA) 77 4002. U.S. Deportmeni 
of Heoith. Education, and Welfare. Wafthtr>gton, D.C., 
1977. 
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patients for whom admission records and other 
documentation must be prepared and (b) repeat 
patients whose documentation is on 6le. 

Administration 

All patients enter the facility through a vestibule 
which provides protection from inclement 
weather. They ore greeted by a control officer 
in the business office who has an overview of 
all incoming people and orients potients to pro¬ 
cessing. (See Fig. 12.) 

Admitting On the first visit, the patient is di¬ 
rected to one of the admitting interview cubicles 
which form an integral part of the business office. 

On completion of the admitting procedure, a clerk 
summons o messenger whose station, which 
should be large enough to store wheelchairs, is 
adjacent and connected to the business office. 

He [she] escorts the patient direcHy to the intake 
screening center or, if it is fully occupied, to the 
public waiting area. 

The repeat patient who has an appointment 
to a specific clinic stops at the check-in station 
where he [she] receives instruction. He [she] may 
go directly to the clinic or wait in the public wait¬ 
ing space until notified by the control officer. 

(The business ofRce is responsible for checking 
patients in and out and for collecting fees, if 
applicable.) 

Despite rigorous efforts and best intentions in 
establishing schedules and appointments, delays 
due to unforeseen circumstances will occur. 

Hence, patients and family members must be af¬ 
forded an appropriate waiting place also needed 
by patients awaiting prescriptions issued from the 
pharmacy dispensary. This suggests that the dis¬ 
pensary be directly accessible from the public 
waiting area and that visual signals be installed 
near the issue windows indicating when the pre¬ 
scription is ready. 

All patients, upon completing their visit, report 
to the check-out station where they are issued 
instructions for a repeat visit, if necessary. The 
architectural design accommodates these require 
ments. 



INTte(7eP/keTME.AiTAL 
ICt.LATI(7N^MIP S4UCME 

Fig. 1 This diogrom illustrates grophicolly one de> 
sign solution 
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M*dkal Record Unit The medical record room 
is strategically placed near the business office 
and adjacent to the examination-treotment center 
for easy access. It is served by a pneumatic tube 
station and messenger service. 

Medkol Seciol Service Center An important out¬ 
patient service is health education and follow¬ 
up care that may extend into the patient's home. 
The center provides a base of operations for medi¬ 
cal social service for evaluation and future follow¬ 
up, if indicated. The follow-up extends potient 
care into home and community. 

A large multipurpose room is provided for 
large-group health education. Conveniently 
placed near the entrance, it can be used when 
the rest of the Outpatient Activity is closed. 

Home Heolth and Public Heolfh Nursing Center 
Adjacent and interconnected to medical social 
service is the home health and public health nurs¬ 
ing center. Both have reception and patient sub¬ 
waiting areas. 

SpecioHy Clinks 

Adjacent to both the Administration and the Ex¬ 
amination and Treatment Center are the clinics 
designed and equipped for special procedures. 
(See Figs. 2 and 3; see also Fig. 11.) 

All new patients pass through the intake screen¬ 
ing center where medical evaluation and disposi¬ 
tion are made regarding subsequent medical 
treatment. Medical history and documentation 
are initiated and routine laboratory testing per¬ 
formed. Therefore, provision must be made for 
separate specimen collection spoces for men and 
women, a routine testing laboratory, and a sub¬ 
waiting area with a registered nurse in atten- 
dartce. Appropriate spaces and fixtures are pro¬ 
vided for handicapped persons. 

The laboratory and x-ray unit will serve the 
Outpatient and Emergency Activities. The lobora- 
tory, with pass-through windows for specimens, 
will use pneumatic tubes for forwarding specimens 
to the main hospital's laboratory. An x-ray unit 


for diagnostic purposes should be large enough 
to accommodate stretcher patients. 

Patients requiring extensive diagnostic tests 
can be referred to the main hospital's radiology 
department and pathological and pulmonary 
function laboratories. 

While the EEG and ECG clinics are located 
within the Outpatient Activity, they serve the en 
tire hospital. 

Examinotion-Trealmenl Center 

A large portion of outpatient workload will be 
handled in the examination-treatment center 
rather than in the specialty clinics. Hence, a wait¬ 
ing room with public conveniences is provided. 
The layout of the center. Fig. 4, was called for 
by the program of functions which designates 
three work components herein called clusters. 
Each cluster consisting of ten examination-treat¬ 
ment rooms surrounds its own central utility work 
space designated as a personnel corridor. (See 
Fig. 5.) Other configurations may be equally ap¬ 
propriate. 

In the first phase, 30 examination-treatment 
rooms are provided. Future expansion to add 30 
rooms must, of necessity, be linear along the util¬ 
ity work space. This corridor must be limited in 
length to approximately 100 ft because experi¬ 
ence shows greater distance to be undesirable. 
All the examination-treatment rooms are accessi¬ 
ble from a system of potients* corridors stemming 
from the waiting room. In addition, personnel cor¬ 
ridors are accessible from the outside corridor. 

With the exception of general and special sur¬ 
gery, proctology, and urology, ail examination 
rooms are similar in size and design. 

No special provision is made for patient disrob¬ 
ing since either a ceiling track curtain or a folding 
screen may be used. It is assumed that the physi¬ 
cian examines one patient while another un¬ 
dresses in an adjacent examination room. In most 
coses, allocation of two or more examination 
rooms per physician allows economic use of his 
(her] time. 

The following scheme will apply throughout: 


TOILETi 

MIN'S TinUT 


£D 

PATIENTS’ 

€D 

WAITI/4 6^ 



tXAMINATIOAt-ietATME-NT 

KCLATIi>NSHIP SCHEME. 

Fl«. 4. 



EXAMINATION-letATMtNT 4ENTE.K 
IN17IVII7UAL Z.LUSTtK S4HEME 

Fig. S. 


• Each examination room will have not less than 
80 net sq ft of usable floor area. Rooms also 
used for treatment shall not have less than 120 
net sq ft of usable floor space. 

• Examination or treatment tables are to be ac¬ 
cessible on three sides allowing for working 
space of not less than 30 in clear on each side. 

■ Handwashing facilities for attending staff must 
be provided. 

The clinics of the center are grouped by similari¬ 
ties of medical specialties. All are identically 
equipped except those listed below which have 
individual needs: 


General and special 
surgery 
Proctology 
Urology 
Diabetic 


Metabolic 

Neurology 

Allergy- 

Dermatology 

Cardiovascular 


See also Fig. 9, for specific equipment recommen¬ 
dations. 

Phytkol Medicine end Rehobilitation 

This unit which incorporates physical and occupa¬ 
tional therapy, although an integral part of outpa¬ 
tient service, is a separate entity. Serving both 
outpatients and inpatients, the unit's location may 
cause somewhat of a dilemma. In the scheme 
illustrated in the example (Fig. 6), it is clearly 
identifiable and its functions are administered by 
unit personnel. 

The services provided reflect the functional pro¬ 
graming requirements rather than what this de¬ 
partment should or should not be. Other programs 
could include a prosthesis workshop, fitting rooms, 
and multidiscipline conference rooms, among oth¬ 
ers. That every individual situation or program 
requires an individual planning solution to meet 
specific local needs cannot be overemphasized. 

Although an element of outpatient service. 
Physical Medicine and Rehabilitation (PM&R) also 
serves the inpatient hospital population. Accessi¬ 
bility from outside os well as from inside the hospi¬ 
tal without impeding outpotient services requires 
the designer's special consideration. 

PM&R consists of two principal elements: physi¬ 
cal therapy and occupational therapy. While 
these octivities are subject to interpretation, the 
elements and equipment provided are expected 
to constitute a comprehensive approach to the 
normally recognized concept of an Occupational 
Therapy Department. The two departments are 
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Fig. 6 

adjacent but separate with their own staffs; ad¬ 
ministration and control may be shared. Figure 
6 illustrates the relationships between individual 
spaces within the departments and reasons for 
them as understood by on architect. 

PM&R is under the physiatrist-director whose 
office is accessible from the outside corridor, the 
secretory's office, and from within the depart¬ 
ment, thus facilitating overall supervisory duties. 

Special attention is given to the fact that many 
patients are physically incapocitated and use 
prosthetic appliances or wheelchairs. Some inpa¬ 
tients may be brought in on stretchers. Therefore, 
corridors are o minimum of 6 ft wide. Wheelchair 
patients are provided special plumbing fixtures, 
drinking fountains, and large cubicles for dressing 
and undressing. 

Corridor wall handrails are controversial. Those 
against maintain that patients should learn to 
be independent and not have handrails. Those 
for believe that the weak, uncertain patient needs 
assistance which he [she] can ignore later. Be 
cause patients in PM&R should be under continu¬ 
ous supervision or attended by staff, the decision 
must be made by the institution. To be a useful 
aid for handicapped persons, the handrail must 
be designed to meet the users' anthropometric 
requirements. It must be substantial, offset from 
the wall, and well secured to prevent anchorage 
failure and possible injury. 

Opinions differ regarding provision of o tank 
in hydrotherapy for total immersion of the pa¬ 
tient's body. Some authorities recommend elimi¬ 
nation of the tank. Others advocate provision 
of a swimming pool. Obviously, the latter cost 
implications are so great that the issue can only 
be resolved by each individual program. 

Hydrotherapy produces a large volume of 
soiled wet linen which is often overlooked or given 
insufficient recognition. Adequate provision 
should be made either for collecting, temporarily 
holding, and transporting this linen to the hospital 
laundry or for processing in the physical medicine 
department. 

The spaces indicated in Fig. 6 accommodate 
the equipment recommended (see Fig. 10). The 
physical therapy entity is based on the racetrack 
corridor principle, facilitating movement of people 
and equipment from one part of the focility to 


another. Wet activities such as hydrotherapy are 
purposefully placed in on enclosed room. The ex 
ercise area is placed apart from other activities 
to help preserve potients* dignity and alleviate 
their apprehension and self-consciousness as they 
try to regain their previous mobility or agility. 

The Occupational Therapy Deportment shares 
some facilities with the physical therapy entity. 
These are control-administration and patients' 
dressing and toilet facilities. Unless the function 
of a particular space dictated that it be enclosed, 
the PM&R facility should be as open as possible 
which facilitates needed visual supervision. For 
example, windows are provided in room 27 [Fig. 
10]—the heavy function activities areo—to en¬ 
close noise and airborne particles, yet allow visual 
observation. 

Automated Multiphotic Heolth 
Testing Unit 

Multiphasic health testing or multiphasic screen¬ 
ing is a system which involves collecting, organiz¬ 
ing, storing, and presenting medical data for the 
purpose of detecting body malfunctions before 
symptoms become obvious. Thus, the physician 
is enabled to initiate early treatment. 

This type of service involving multiple tests is 
in a developing stage. The example presented 
in this publication, therefore, should be evaluated 
carefully against local clinical and diagnostic re¬ 
quirements. 

The tests are similar to but more extensive than 
those usually given by an internist or a general 
practitioner during a complete physical examina 
tion. Multiphasic testing differs in that it is sys¬ 
tematized and automated with maximum reliance 
on electronic recording instruments; the tests, in 
most cases, can be administered by a technician 
rather than by a medical practitioner. An elec¬ 
tronic technician must be available to ensure that 
the electronic and mechanical instruments are 
functioning properly and recording the results. 
Operating personnel must understand how the 
instrumentotion works. Only with the use of auto¬ 
mated methods are testing programs designed 
for large population groups economically feasible. 

Automated instrument packages are of three 
types: (1) instruments that either come in contact 
physically with the patient or scan and record 


a function, such as vision,* (2) laboratory test in¬ 
struments used on samples taken from the patient; 
and (3) interpretive instruments or computer hard 
ware. 

Tests should be grouped so that they will be 
carried out expeditiously. Careful grouping mini¬ 
mizes the feeling by patients that they are on 
an assembly line. However, the more tests given 
at one component, the greater the operator skill 
required. Furthermore, if it takes twice as long 
to go through a component, the number of parallel 
stations must be doubled to maintain the patient 
flow rate. Thus, test equipment must be dupli¬ 
cated. 

Generating the individual medical report is the 
primary function of multiphasic screening. The re¬ 
port will convey to the physician all information 
gathered during the examinations. This is the ra* 
tionale for using electronic data processing for 
large volume operations in the storage, analysis, 
and retrieval of test information. The ultimate 
goal is to have all results automatically fed into 
a computer so that immediately after the testing 
is completed all subsequent diagnostic procedures 
may be scheduled. Many instruments used do 
not have this capability and many tests require 
manual processing or visual observation report¬ 
ing. 

Data processing should, therefore, be incorpo¬ 
rated only after careful analysis and justi6cation. 
Use of semioutomated procedures frequently must 
be considered. Card forms may be designed that 
can accept pencil entry of all clinical data. A 
mark-sense document reader may serve as one 
type of data entry terminal to the computer. Of 
course, data entry keyboards may be used for 
manual input of data as well as automated instru¬ 
ment Input of test results. 

The Automated Multiphasic Health Testing Unit 
described in the pro forma example (Fig. 8) is 
located near the entrance so it may be used and 
operated separately from the other clinics and 
on a different time schedule, if desired, or even 
omitted. It is incorporated in the Outpatient Activ¬ 
ity to illustrate one aspect of preventive medicine. 

A self-contained entity having its own suppor¬ 
tive staff and resources capable of acting inde¬ 
pendently, the unit is related organizationally to 
the overall outpatient service. Potient flow 
through the facility should be expeditious with 
no backtracking. The clinic is oversized in antici¬ 
pation of future increases in the number of pa¬ 
tients. 

the health evaluation procedures and tests are 
corried out at test stations or rooms,* they follow 
a definite established sequence as shown in the 
pro forma example. The sequence and timing 
have special importance for medical reasons. An 
example is the time interval that must elapse be¬ 
tween administration of drops for pupil dilotion 
and the eye examination. 

Opinions vary as to the time interval required 
for certain tests. Therefore, the tests which take 
place between critical events must be fitted in 
according to individual situations encountered. 
No universal rule can be established regarding 
the number of testing stations or their sequence. 

Figure 7 illustrates the sequence of events. Pa¬ 
tients arrive at the reception registration area, 
A-1 (in Fig. 8), which is large enough to accommo¬ 
date several people. Following admitting proce¬ 
dures, they take glucose in space A-2 and proceed 
to A-3 to execute their medical history. After¬ 
wards they go to their respective locker rooms 
(A-5 for women and A- 13 for men) and change 
into a hospital gown, depositing street clothing 
in lockable lockers. The next station is A-8 where 
tests ore performed for audio and visual ocuity. 
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The next stop is A* 10, general procedures room, 
which also accommodates two ECG testing sta¬ 
tions. The next stations ore A-14 for chest x-ray 
and A-15 for spirometry. Eye drops are also ad¬ 
ministered at A-15. A subwaiting area, A-17, is 
an alcove where patients may wait when delays 
occur between tests without obstructing corridor 
traffic. The next stations ore dental examination, 
A-16; ochilleometry. A-18; retinal photography, 
A-22, where eye examinations, including tonome¬ 
try, are performed. Sufficient time has elapsed 
between administration of the eye drops at A- 
15 for the fundus photo to be performed. 

The next station (either A-23 or A-25) is where 
proctoscopy and sigmoidoscopy (i.e., endoscopic) 
examinations are performed. Both rooms have 
toilet focilities. A-24 accommodates venipuncture 
where blood samples are drawn. (The elapse of 
a prescribed time period is essential from the 
time of glucose ingestion in A-2 to venipuncture 
in A-24. This pro forma example requires 2 hours 
for this procedure, with a ± 15-minute deviation.) 

After A-24, the flow of patients divides. Men, 
after providing specimens, go to locker room A- 
13 to don street clothing. A specimen toilet is 
provided for each sex. Each toilet is provided 
with a pass-through window to room A-9 which 
is a laboratory pick up station. Specimens are 
collected from patients and transferred by mes¬ 
senger to the main hospital laboratory for pro¬ 
cessing. Women, after leaving A-24, proceed to 
the Papanicolaou smear examination room, A-27, 
through temperature equilization rooms, A-29 or 
A-30, for the thermography examination in A- 
31. After completion of these procedures, they 
give their specimens at A-7, and go to the locker 
room, A-5, to dress. All patients are required to 
All out the psychological questionnaire in A-28. 
Round-table discussions on health education are 
conducted by staff in A-33. The screening process 
ends in A-1 where the receptionist/registrar 
checks out the patient. 

The facility has a storeroom. A-12, for general 
and medical supplies. A lounge room. A-19, and 
record storage room, A-32, are provided for the 
automated multiphasic health testing unit staff; 
staff toilets for both sexes, A-20 and A-21, ore 
also provided. There is a director's office, A-4, 
and chief nurse's office, A-6, and a janitor's 
closet, A-26. All designated spaces or rooms ore 
provided with the necessary furniture and equip¬ 
ment to carry out medical and administrative 
tasks. 
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Haolfh 


Eqwipmant L« 9 «nd fof Fig. 9 

Noniii«dicol Equipm«fif>-#iii«d 

AA Board, bulletin 
BC Bookcoio 
BO Cobinol 
CA Cabinol 
CO Counior 
CP Countort with fink 
OF Drinking Fountoin 
EA lavatory 
JC Rock, ciothof 

JE Rack, magaxin* 

KB Shod, ftofogo 

LA Recoptor. Aoor 

Nonmodicol Equipmont—MovobU 

F-12 Bod, fingio 

F'21 Chair, two-ioat baio unit 

F-24 Choir, throo-ioot bofo unit 


F-27 Chair, four foot baso unit 

F-33 Chair, plaitic fhoM 

F-42 Choir, itroight 

F-4S Choir, twivol 

F-66 Sofo 

0-28 Cabinot, filing 

0-36 Cobiriot, filing 

H-16 Buckot. mopping 

H’20 Cort, Houfokooping 

H-36 Machino, Poor maintortoiKO 

H-44 Vocuum cioonor 

M-30 Cobinet 

M-36 Cobinet. storogo 

M-66 Rofrigorator 

Modicoi Equipmont 

132 Botol motaboiifm, opparatut 
140 Bod, hospital 


168 

192 

228 

280 

316 

320 

384 

404 

416 

604 

660 

680 

688 

720 

744 

756 

760 

816 
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Sph y gmomonome tor 
Cort. surgicol 
Chair, spociaiist 
Diognoitic Sot 
E ioc troc ordiogroph 
Eloctroencepholograph 
Kickbuckel 
Lamp, toblo 
Light, operating 
Scolo 

Stand. Mayo 
Stool, foot 
Stool, operator 

Table, examining ond treatment 
Toble, operating, minor 
Table, proctologic 
Toble. urologicoi 
Viewer. X-ray 
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Eewipiii«nt L* 9 «nd for 11 

Nonmodicol Iqwlpioont—Fliiod 

AA Eoord. bullotin 
AB Board, chalk 

BA Bookcos*. huSIf'in. opon sholving 
CA Cobinot. fUirtg 
CB Cobrnot. ttocogo 
CH Countor 
CK Coun(or 
CL Countor 

CO Countor vrith rntot tink 
CP Countor with insot link 
CQ Countor 
CB Countor 
CS Countor 

Nonmodkol Eevlpfoont—Movoblo 


F .93 

Tablo. utiUty 

M .32 

Cobinot. cort 

F.96 

Toblo. work 

M-37 

Cobinot, itorogo 

H06 

Buckot. mopping 

M-56 

Bongo, ovon 

H-32 

Hompor. linon 

M-66 

Bofrigorotor 

M-12 

Boiko t, woito 

032 

Cobinot. 6ling 

MOB 

Bonch 

0-36 

Cobinot, 6ling 

M-28 

Cobinot. 61m filing 




Modicol iqulpmem 


106 

Anolyxor. blood, goi ond pH 

581 

Rofroctor. ocuity 

108 

Audiomotor 

585 

Bocordor, pulmonary function 

140 

Bod. hoipitol 

588 

Rospiromotor 

168 

Blood proiiuro dovico 

604 

Scolo 

182 

Cobinot. dontol 

632 

Lamp, slit 

184 

Cort. orthopodk supply 

648 

Spiromotor 

208 

Choir, oxomining 

660 

Stond. Moyo 

212 

Choir, dontol 

668 

Stop ossombiy 

216 

Choir, ophthalmic 

680 

Stool, foot 

236 

Clinical onolyxor, automatic 

684 

Stool, high support unit 

248 

Comprosiod got cylindor corrior 

688 

Stool, oporotor 

252 

Cuspidor unit 

720 

Toblo, oxomining 

264 

Dontol unit 

732 

Toblo. frocturo 

268 

Dovolopor. 61m, outomotic 

746 

Toblo. instrumont, odfustoblo. 

276 

Procossing tonk 

768 

Toblo. X-roy 

280 

Diognostic sot 

816 

Viowor, X-roy 

308 

Eloctrocordiogroph 

820 

Viowor, X roy 

316 

Eloctrocordiogroph 

900 

Tubo, X roy 

320 

Eloctrooncophologroph. 

912 

Chost unit, X-roy, outomotic 


comploto with cobinot 

914 

X-roy, dontol 

340 

Emorgoncy drug cobinot 

915 

Film, hongor. dontol X-roy 

416 

Light, oxomining 

917 

Bock, fUm dryor 

420 

Light, dontol 

925 

Gonorotor. control. X-roy 

472 

Ophtholmic instrumont ttond 

926 

Tronsformor, X-roy 

504 

Porimotor 

927 

Powor modulo, X-roy 

533 

Profoctor. ocuity comploto with slidos 

929 

Tonk, roplonishor 

568 

Bocordor. physiologicol 




CT Countor 
CU Countor 
DB Ooik 
EA Lovatory 

EB lockor 

FA Mirror 

JA Bock, apron and glovo 

JC Bock, clothoi 

JE Bock, mogoxino 

JF Scroon, pro|oction 
KB Shoeing, lupply 

LA Bocoptor. floor 
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E^uipfii*nt fo? tig. 12 



Noniii*4ical Egwigfnt FiK»d 

Nenmedicoi Eguipment—Movable 

AA 

Boord, bulkHn 

F-83 

Rock, mogoiine 

BC 

BookcoM 

F 88 

Toble. projection 

CB 

CobiiMt, fttorog* 

M-IO 

Botket. woite 

CO 

Counter, check-in ttotions 

M-32 

Cabinet, cort 

CE 

Counter, itond up 

M-64 

Refrigerator, undercounter 

Cf 

Counter 

M-86 

Vending mochinet, cold beveroget 

a 

Counter, iiiue 

M-90 

Vending mochinet. hot beveroget 

cw 

Counter, work 

M.92 

Vending mochinet, candy, ottorfed 

OF 

Drinking fountain 

M'94 

Vending mochinet. detterft. ottorted pottry 

JE 

Rock, mogoiine 

M-96 

Vending mochinet. food itemt. hot canned foodt 

JF 

Screen, protection 

M-9B 

Vending mochinet, food itemt. tondwichet, piet. 

KO 

SheM, tuppiy 


mik, refrigeroted 

KE 

SheH. tuppiy 

0-28 

Cobinet, filing 



0-32 

Cabinet, Bling 

M«ei<«l Egyi^ww* 

0-38 

Cabinet, filing 

180 

Cabinet, ftling, patient 




medication 



708 

Stretcher 



844 

WHeekhoir 
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Nonni»dkol Equipment*—fix«d 

AA Board, bulletin 
BA Bookcase, built-in open shelving 
CB Cabinet, sloroge 
CC Counter 
CE Counter, stond-up 
CF Counter 
CG Counter 
CH Counter 

CO Counter with inset sink 
CR Counter 
CS Counter 
DF Drinking fountain 
EB Locker 
JC Rock, clothes 
JE Rack, mogazine 
KA Shelving 
KB Shelving, supply 
LA Receptor. Boor 

Nonmedicol Equipment—Movable 

F-12 Bed. single 
F-66 Safa 
H-16 Bucket, mopping 
H-32 Hornper. linen 
H-40 Receptacle, trosh 
M-10 Basket, woste 
M-18 Bersch 
M-36 Cobinet, storage 
M-37 Cobinet. storoge 
M-38 Hot plate 

M-86 Vending mochir>e. cold beverage 
M-90 Vending nsochine. hot beverage 
M-92 Vending machine, candy, assorted 
0-32 Cabinet, filing 

Medicol Equipment 

168 Blood pressure device 
184 Cart, orthopedic supply 
280 Diagnostic set 
308 Electrocardiograph 
332 Electrosurgical unit 
336 Cort, emergency 
338 Cart, emergency 
384 Bucket, kick 
388 Basin, kick 
408 light, exomining 
410 Light, examining 
416 Light, examining 

444 Medication stotion, including norcotic locker 

468 Nourishment station 

620 Sink, clinical 

637 Sink, surgeon’s scrub-up 

656 Stand, leg support 

660 Stand. Mayo 

662 Basin, double 

680 Stool, foot 

704 Stretcher, adjustoble 

708 Stretcher 

712 Suction machine 

716 Table, exomining ond treatment 

720 Table, examining 

732 Table, fracture 

740 Table, instrument 

744 Table, operating, minor 

812 Ventilotor machine. IPPB 

816 Viewer, X-ray 

820 Viewer, X-ray 

848 Wheelchoir, standard 

920 X-ray, mobile 
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EMERGENCY ACTIVITY 

In planning the Emergency Activity, particular at¬ 
tention must be paid to movements of people 
(patients and staff) and material (equipment and 
supplies). The first priority, of course, must be 
the movement of those patients who require im¬ 
mediate or urgent medical attention and the re¬ 
sponding members of the medical staff. The time 
factor in terms of minutes can make the difference 
between life and death. All necessary equipment 
and lifesaving apparatus must be located in des¬ 
ignated spaces so as not to impede the movement 
of staff yet be readily accessible when needed. 

According to the pro forma example (Fig. 1), 
the Emergency Activity is intended to be a casu¬ 
alty center offering services 24 hours per day. 
Medical, surgical, and nursing services as well 
as first aid are provided. A main premise is that 
dignity of patients and their families will be re¬ 
spected and protected at all times. During the 
early years, about 35,000 visits annually are ex¬ 
pected which will rise to 50,000 in about ten 
years. Supportive services such as laboratory, di¬ 
agnostic x-ray, electrocardiographic and pulmo¬ 
nary function facilities will be located at the 
boundary between the Emergency and Outpa¬ 
tient Activities, assuring easy access to both. 

The Emergency Activity should be located on 
the ground floor to ensure easy access for patients 
arriving by ambulance or auto. A separate entry 
for walk-in patients is required. These entrances, 
which are separate from the Outpatient Activity, 
must be easily identifiable, protected from incle¬ 
ment weather, and accessible to handicapped pa¬ 
tients. The emergency facility also must be easily 
accessible from the hospital to patients and to 
the house staff performing their routine duties 
or being summoned for consultation or emergency 
action. 

Intradeportmentol Relationships 

Since they share some supportive facilities, the 
emergency and outpotient facilities are adjacent 
to each other. Good planning practice requires 
that the Emergency Activity be easily accessible 
to the hospital's surgical suite, coronary intensive 
care unit, and the primary radiological facilities. 
(See Fig. 1.) 

The relationships within any Emergency Activity 
may be arranged according to individual prefer¬ 
ence and needs. The following should be consid¬ 
ered for any complete emergency activity: 

Rubik Sector Aroos 

• Entrance for patients arriving by ambulance, 
other modes of transportation, or conveyances 

• Entrance for walk-in patients 

• Control station 

■ Public waiting space with appropriate public 
amenities 

Trootmont Pocllitio* 

■ Patients' observation room 

■ Treatment cubicles 

• Examination rooms 

■ Cast room 

■ Critical care rooms 

An Emergency Activity may also include a pa¬ 
tient's security room and areas providing suppor¬ 
tive services and staff accommodations. 


Gu/de/Z/NTi fo FuncHonat Programing, Equipping, and 
Designing Hospital Outpatient 4 Emergency Activities, 
DHEW Publication No. (HRA) 77 4002, U.S. Oeportmeni 
of Heolth, Education, and Woltore. Washington, O.C., 
1977. 


Figure 2 is a graphic interpretation showing 
space relationships. As stated earlier, the first 
priarity is the movement of patients requiring im¬ 
mediate medical attention. The patient b'’ought 
by ambulance is conveyed on the ambulance 
stretcher directly to either a treatment cubicle 
or to a critical care room. An alcove holds stretch¬ 
ers and wheelchairs for patients arriving by vehi¬ 
cles. If the situation requires use of an operating 
room, the patient is admitted administratively to 
the Emergency Activity and conveyed through the 
door by the critical care room to the surgical 
suite. 

Public Sector Areo The admitting procedure is 
accomplished at the control center either by a 
family member or another individual accompany¬ 
ing the patient. The walk-in patient enters through 
the vestibule left of the control center and regis¬ 
ters for admission at the center. Afterwards he 
may be asked to wait until called in public waiting 
space with his escort or family member. Admitting 
personnel exercise their medical judgments in 
each case as to the degree of medical urgency 


HOSPITALS 

Emergency Activity 

and, if necessary, request a physician to make 
a disposition. In some cases, the patient may be 
referred to the adjacent Outpatient Activity. 

The control center is placed strategically to 
provide visuol control of all incoming traffic and 
observation of the public waiting area so person¬ 
nel may be aware of any medical emergency 
that may arise there. Near the entrance, the con¬ 
trol center has an external window so an ap¬ 
proaching ambulance may be observed. Vesti¬ 
bules to eliminate drafts at the entrances provide 
a certain amount of comfort for control center 
personnel. The center could be enclosed with a 
glazed partition but, although transparent, it is 
perceived by patients as a physical barrier. The 
counter at the control center also serves as a 
barrier against cold drafts. It must be emphasized 
that the response the patient receives at admis¬ 
sion leaves lasting impressions. Thus, special at¬ 
tention should be given to provide an atmosphere 
of professional competency. 

The radio room, incorporated with the control 
center, serves as a communication link with ambu¬ 
lance crews or rescue units in the community. The 



ACTIVITY 
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Fig. 2. 
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police room moy also be used by reporters and 
attorneys. Immediate members of the family may 
retire to the family room pending the outcome 
of medical intervention involving a life-threaten¬ 
ing situation of a patient; here, doctors and cler¬ 
gymen may converse with the family. 

Waiting in an Emergency Activity is a particu¬ 
larly difficult time for every patient since each 
perceives his medical urgency as unique. A state 
of anxiety predominates. The environment, obvi¬ 
ously, should not only cater to physical needs 
and comfort but should also instill a feeling of 
confidence and relieve anxiety or feor. 

Toilets for both sexes adequately screened 
from the public view, telephones ensuring privacy, 
vending machines with beverages or snacks, com¬ 
fortable seating arrangements (not benches) all 
contribute to physical comfort. The general design 
of the waiting space (including color, texture, de¬ 
cor, acoustical control) all contribute to the wel¬ 
fare of waiting potients. The public waiting area 
should be screened visually from incoming ombu- 
lances discharging patients. A daylight window 
to the outside is often desirable but core should 
be taken to avoid location that will focus attention 
of the patients on ambulance arrivals. 

Treatment Focillties Patients are treated in 
spaces surrounding the nursing station, the hub 
of all activities. This station is becked up by the 
medical preporation room and the office of the 
chief nurse who supervises oil operations. There¬ 
fore, a glazed partition is provided which ensures 
acoustical privacy and affords visual control. 

Staff amenities include toilets, lounge, and 
locker room for female staff. Lounge and sleeping 
accommodations are provided for three full-time 
physicians and resident medical staff who often 
work long hours and, although not continuously, 
are on call. 

The chief physician's office is located in close 
proximity to that of the chief nurse since they 
often communicate face to face. Emergency 
equipment, to be readily accessible in case of 
urgent need, is deliberately placed in an alcove 
in front of the nursing station. 

The patient's security room, with an unbreak¬ 
able view window for observation, is placed close 
to the nursing station. Curtains may be installed 
outside the room, if necessary, to eliminate a 
view from the room itself. The door to the room 
and to its toilet must open outward to prevent 
the potient from locking himself [herself) in. To 
prevent self-injury, the room should be devoid 
of any sharp-edged appurtenances, and the light 
fixture, preferably tamperproof, should be flush 
with mounting surface. Surfaces should be smooth 
without any crevices with coved wall bases to 
facilitate easy cleaning in case of gross soiling 
by a disturbed patient. 

it is important to emphasize that this is not 
a prison cell or a dry-up tank for an alcoholic. 
The patient confined in this security room is there 
for medical treatment although he may be under 
police control or may be mentally unstable. Physi¬ 
cal design that provides a pleasant atmosphere 
is of paramount significance. 

Treatment cubicles have curtains for privacy, 
if necessary, and are equipped to handle exami¬ 
nations and minor treatments. More severe inju¬ 
ries are treated in critical care rooms which are 
of two sizes. For a coronary potient, the emer¬ 
gency team may consist of a number of specialists 
using numerous kinds of portable equipment: 
therefore, larger spoce is required to accommo¬ 
date both. Conductive flooring must be provided 
if explosive anesthetic gases are used and all 


safety regulations must be observed. Each critical 
care room is provided with a scrub sink. Special 
attention should be given to the scrub sink area 
because of the hazards of infection and a slippery 
floor. 

The cast room, used for closed reduction of 
fractures, is equipped similarly to a treatment 
cubicle with the addition of a plaster sink and 
trap. All supplies, splints, and frocture frames are 
kept in the room. The door must allow possoge 
of a patient on a stretcher who, after treotment, 
may be immobilized by means of orthopedic ac¬ 
cessories and attachments to the stretcher. 

The potient's observation room must be in full 
view of the nursing station. Privocy between pa¬ 
tients may be achieved by a cubicle curtain. Toi¬ 
lets for both sexes are provided. Nurses' work 
counters are at each end of the room. 

The entire Emergency Activity is easily accessi¬ 
ble from the hospital and the x-ray and laboratory 
focilities which, located between the two activi¬ 
ties, are shared with the Outpatient Activity. 



Rg. 1 Shared lerminol service electronic dote 
processing unit. 


Data Entry and Transmission Room 
(Shored Terminol Service System) 

Function This areo accommodates equipment 
and personnel necessary for encoding source data 
onto computer compatible magnetic tape, trans¬ 
mitting the encoded data to outside computer 
facilities for processing, and receiving the pro¬ 
cessed data in conventional printed copy form. 

Occupancy Two tape entry operators, one tape 
transmission operator, and occasionally the pro- 
gramer-onalyst. 

E.O.P. Socretarial Office 

Function This area provides facilities for recep¬ 
tion and secretarial service to the E.D.P. director 
and systems analyses). 

Occupancy Secretary and waiting for three visi¬ 
tors. 

Adjocent Areas E.D.P. director's office, systems 
analyst's office(s), and administrative corridor. 

Systems Analyst's Offlce(s) 

Function Each subject office area or work station 
(one is assumed for the shared terminal service 
E.D.P. unit and two for the medium system E.D.P. 
unit) provides for a systems analyst who is respon¬ 
sible for planning, scheduling, and coordinating 
activities required to develop systems for process¬ 
ing data and obtaining solutions to complex prob¬ 
lems. He (she) is concerned with developing 

Administrative Services and Focihties for Hospitals: 
A Planning Guide HEW Pub. No. (HSM) 72-4035. U.S. 
Deportmenl of Health, Education, and Welfare. Wash¬ 
ington, D.C., 1972. 


methods for computer usage in the various areas 
of hospital operation, such as financial manage¬ 
ment, material management, admitting, medical 
records, clinical pothology, outpatient service, 
and others. He [she] works with the management 
engineering unit personnel to improve operating 
methods and systems which provide for more effi¬ 
cient interdepartmental operation. 

After determining the exoct nature of the data 
processing problem, he [she] defines, analyzes, 
and structures it in a logical manner so that a 
system to solve the problem and obtain the de¬ 
sired results con be developed. He [she] obtains 
all the data needed ond defines exactly the way 
it is to be processed. He [she] prepares charts, 
tables, and diagrams and describes the process¬ 
ing system and the steps necessary to make it 
operate. He [she] may recommend the type of 
equipment to be used, prepare instructions for 
programmers, and interpret final results and trans¬ 
late them into terms understandable to manage¬ 
ment. 

When working with systems already in use, 
the systems analyst is also concerned with improv¬ 
ing and adapting the system to handle additional 
or different types of data. 

In 5(X)-bed hospitals, one of the senior systems 
analysts is designated "Chief." 

Occuponcy Systems analyst and seoting for 
three visitors in each office. 

Adfocent Areos Shared terminal service system: 
E.D.P. secretarial office, E.D.P. director's office, 
and data entry and transmission room. 

Medium system: E.D.P. secretarial office, E.D.P. 
director's office, and E.D.P. programing area. 
Convenient communication with the E.D.P. super¬ 
visor's office and E.D.P. machine room essential. 

E.D.P. Programer't Officeft) 

Function This areo provides for the E.D.P. pro- 
gramers who prepare step-by-step instructions 
that tell the computer exactly what to do. Three 
progromers, each with a separate work office 
or cubicle within this orea, are assumed for the 
medium system E.D.P. unit. 

Every problem processed in a computer must 
be carefully anolyzed so that exact and logical 
steps for its solution can be worked out. This 
preliminory work is generally the responsibility 
of the systems analyst. When it has been com¬ 
pleted, the program or detailed instructions for 
processing the data can be prepared by the pro- 
gramer. Exactly how he [she] does this depends 
not only on the type of computer hardware avail¬ 
able but on the nature of the problem. These deter¬ 
mine what programing techniques will be used. 
Still other techniques are required in writing aids 
which reduce the amount of detail associated with 
programing. 

The progromer usually starts an assignment by 
determining exactly what information must be 
used to prepore assigned documents and their 
exact final format. He [she] then mokes a flow 
chart or diagram thet shows the order in which 
the computer must perform each operation and 
for each operation prepores detailed instructions. 
These when relayed to the computer's control unit, 
instruct the machine exactly what to do with eoch 
piece of information to produce the documents 
anticipated. The progromer also prepares an in¬ 
struction sheet for the console operator to follow 
when the program is run on the computer. 

The final step in programing is debugging or 
checking on whether the instructions hove been 
correctly written and will produce the desired re- 
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ELECTRONIC DATA PROCESSING UNIT (Medium System.) 



Hg. 2. 


1. Work Burfacc. roll top 

2. Work Burfacc, roll top. wall hanging 
1. Work Burlact, typcwritar 

4. Work turfaca, wall hanging 
Work aurfaca, alopad top 

6. Bln. fila 

7. Shall 

B. Clarical awlval chair 
4. Arm chair, ahall typa 

10. Tabla. ami 

11. Managaawnt chair 

12. Stool 
n. Tabla 

14. Shalvaa 

15. Flla bln undar 72** work aurfaca 
lb. Tabla. confaranca 

17. Kitchan, afflclancy 

18. Projector acraan 

19. Data entry unlta 

20. Kay punch daaka 

21. Utility ahalf truck 
22 Tabla 


21. Lockar with drawera and ahelvea on truck 

24. Procaaalng unit 

25. ('onaole work-ahelf and prlntar 

2b. 1 drlva dlac atorage 

27. 2 drive disc atoraga 

2t. Pe%«er unit 
29. Tape control unit 
M). hagnatlc tape facility 

11. Card read punch 

12. Printer 

11. Control unit 

14. Tape atoraga unlta 

15. Olac pack atoraga 

lb. Built In daak and book caae 
with 1 lockabla drawera 
17. Work countar coaiplota with baaa unlta 
It. Oeak unit 
19. Wall cab atoraga unit 

40. Tool and taat egulpaont cart 

41. Shelf unlta 

42. Buratar coaplata with tabla 

41. 1 decollator (eoblle) b>ply 

44. Counter top 


suits. A program is debugged in two steps. First 
the progromer takes a sample of the data to 
be processed and reviews step-by-step exoctly 
what will happen as the computer follows the 
series of instructions which make up the program. 
Then, after revising the instructions to take care 
of any difficulties that have appeared, the pro- 
gramer completes the test by making a trial run 
in the computer. The console operator sometimes 
helps with the latter part of the debugging pro¬ 
cess. 

A simple program can be made for a computer 
within a few days; o complex problem may re¬ 


quire many months. To improve efficiency, exist¬ 
ing programs must be updated to keep pace with 
administrative changes. Introduction of larger or 
newer model computers often requires that many 
programs be rewritten. 

Information to be processed by a computer 
is encoded first onto some type of medium which 
is compotible with the computer such as magnetic 
tape, paper tape, or punchcords. Most computers 
are designed to occept data in punchcard form. 

OccupofKy One E.D.P. progromer and seoting 
for one visitor per office or work stotion. A total 


of three offices or work stations is assumed for 
the medium system E.D.P. programing area. 

Adjocent Areas E.D.P. secretarial office, systems 
analysts' offices, E.D.P. machine room, and E.D.P. 
supervisor's office. Convenient communication 
with the E.D.P. director's office, conference room, 
E.D.P. supply storage room, and data entry room 
is essential. 

Conference Room 

Function This area provides for private discus¬ 
sions, inservice education, and meetings. 
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Occwponcy Eight persons. 

A'iicK^nt Ar*ot E.D.P. director'i office, analysts' 
offices, programers* offices, ond resource center. 

Resource Center 

Function This area provides for a library of pro* 
grams, computer literature, related files, and soft¬ 
ware required to facilitate an efficient operation. 
A resource center should provide work surfaces 
for analysts and programers in order to minimize 
the amount of material stored in individual work 
stations. 

Occuponcy Norve. 

Adfocont Aroos E.D.P. director’s office, analysts* 
offices, programers' offices, and conference room. 

i.D.P. Director's Office 

Function This area provides for the E.D.P. direc¬ 
tor who with the concurrence of the hospital ad¬ 
ministrator is responsible for the total activity of 
the E.D.P. service system, including formulation, 
development, and implementation of overall poli¬ 
cies. programs, plans, and procedures for control 
of the system in general and the E.D.P. unit in 
porticular. 

The director reviews and analyzes the various 
inter and intra workflow activities and methods 
of all hospital operating programs in relation to 
the total E.D.P. function. On the basis of these 
analyses, he [she] formulates and institutes man¬ 
agement controls designed to improve the effi¬ 
ciency of the programs through the application 
of E.D.P. techniques with due consideration for 
quality requirements, optimum use of personnel 
and/or other resources, and time and cost limito* 
tions. 

He [she] establishes training programs to orient 
hospital personnel in the potentials of the E.D.P. 
services and to teach them the methods and tech¬ 
niques which will enable them to fully utilize these 
services in their areas. He also institutes research 
activities to improve E.D.P. uses in the hospital 
and maintains a technical library of materials rela¬ 
tive to all elements of data processing. 

He [she] maintoins statistical records as a basis 
for evaluating the effectiveness of the service and 
the improvement of the hospital's operation 
through the use of E.D.P. 

He [she] provides advice and exchange of in¬ 
formation. resolves problems, and participates in 
meetings and conferences with key staff members 
and department heads to discuss present and ex¬ 
pected work and to develop broad plans. 

Occuponcy E.D.P. director and three visitors. 

Ad{ocent Areot 

Shored forminol service system: E.D.P. secretarial 
office, systems analyst's office, and data entry 
and transmission room. 


Medium system: E.D.P. secretarial office and sys¬ 
tems analysts' offices. Convenient communication 
with the programing area and E.D.P. supervisor's 
office essential. 

Dote Entry Room (Medium System) 

Function This areo accommodates equipment 
and personnel necessary for encoding information 
onto computer compatible media for electronic 
data processing application. It also occommo- 
dotes limited facilities for occasional card punch¬ 
ing relative to programing. 

Occuponcy Three data entry operators ond oc¬ 
casionally one programer for a short period of 
time. 

Computer Room 

Function This area accommodates most basic 
electronic equipment or hardware required for 
the electronic data processing octivities program. 
Limited expansion and access space are essential. 

Occupancy One operator for each shift. 

Adjacent Areot E.D.P. supervisor's office. E.D.P. 
service engineers' workroom, programing area, 
data entry room, and data delivery and pickup 
area. Convenient communication with the E.D.P. 
director's office, the systems analysts' offices, and 
the E.D.P. supply storage room. 

Comment The raised floor of this area allows 
future layout changes with minimum alteration 
cost, protects interconnecting cables and power 
receptacles, provides personnel safety, and per¬ 
mits the space between the two floors to be used 
for air supply ducts or as a plenum where neces¬ 
sary. 

The environment for this room area should be 
maintained at 75°F. and 50 percent relative hu¬ 
midity. The air should be supplied through a filter 
of at least 90 percent efficiency based on the 
National Bureau of Standards discoloration test 
using atmospheric dust. Use of the space beneath 
the raised Boor as a plenum will depend upon 
the recommendations of the electronic equipment 
manufacturer and the design engineer. Pressuriza¬ 
tion to minimize dust infiltration from adjacent 
areas is an important consideration. 

To function properly, magnetic tapes require 
the same temperature and relative humidity levels 
as the electronic hardware. Because of this, and 
also for their easy retrieval, those tapes in fre¬ 
quent use are generally stored in cabinets and 
shelf tables within the computer room. Sometimes 
a separate storage room remotely located is pro¬ 
vided for extra protection of vital records. These 
include master tapes which would be irreplace¬ 
able or those which would be needed immediately 
after a Bre or could not be quickly reproduced. 
If an approved data safe is provided for storage 
of vital records, it can be located within the com¬ 
puter room. 


In laying out a computer room, the manufactur¬ 
er's specifications regarding maximum lengths for 
the control cables which interconnect the various 
machines and the minimum service clearances for 
the machines should not be exceeded. Another 
important layout consideration is adequate work¬ 
ing area for operating personnel and space for 
auxiliary equipment such as worktables, cabinets, 
and utility trucks. 

E.D.P. Supervisor's OMce 

Funchen This area accommodates the supervisor 
responsible for the physical production aspects 
of the E.D.P. operation, for quality controls, and 
some cooperative functions relative to program¬ 
ing. 

Occuponcy E.D.P. supervisor and two visitors. 

Ad|ocont Areoi E.D.P. machine room, data entry 
room, and data delivery and pickup area. Con¬ 
venient communication with the E.D.P. director's 
office, E.D.P. programing area, and E.D.P. supply 
storage room is essential. 

Date Delivery end Pickup Aree 
Function This area serves as a receiving station 
for unprocessed data and also as a pickup point 
for processed data. Decollating, bursting, collat¬ 
ing. and binding of data forms and documents 
prior to pickup are done in this area. 

Occuponcy One person. 

Adjacent Areot Data entry room, E.D.P. ma¬ 
chine room, and administrative corridor. This area 
should be visible and easily accessible from the 
E.D.P. supervisor’s office. 

E.D.P. Service Engineer's Room 
Function This area facilitates the maintenance 
and service engineering activities essential to the 
continuing operation of the E.D.P. equipment. 

Adjocent Areot E.D.P. machine room. 

Occuponcy One person. 

E.D.P. Supply Storoge Room 

Function This area provides readily available 
holding space for short-term inventories of stan¬ 
dard and special machine-mated paper forms. It 
olso provides holding for a small reserve of new 
magnetic tapes, and in the case of the medium 
system E.D.P. unit, a small reserve also of blank 
cards. A one-week supply of forms is generally 
preferred holding. 

Occuponcy No permanent personnel. 

Adjocent Areot Data delivery and pickup area 
to be easily accessible to the data entry room, 
the E.D.P. machine or transmission room, and the 
administrative corridor. 
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REHABILITATION CENTERS 


By F. CUTHBERT SALMON, AIA, and CHRISTINE F. SALMON, AIA 


Planning means thinking in terms of spatial 
and human interrelationships. 

The interrelationships between the several 
areas of activities are varied and complex; add 
to these the problems of sits selection, consid¬ 
erations of finance, and provision for future 
expansion, and it becomes apparent that sound 
planning requires rigor and thoroughness. (See 
Fig. 1.) 

One of the moat basic planning principles is 
organization: the beat organization for the pur¬ 
pose intended. When that purpose is rehabili¬ 
tation, one must take into account the limited 
mobility and acute sensitivity to physical en¬ 
vironment of those for whom the building is 
intended. 

With limited mobility, the wheelchair be¬ 
comes a basic unit or module of design. The 
range of the dimensions of a standard wheel¬ 
chair must be borne in mind. Design is gov¬ 
erned not only by these basic dimensions, but 
also by the dimensions of the paths of action 
of the chair. Variations in disability permit 
variable limits of maneuverability, and the 
relationship of the wheelchair to basic equip¬ 


ment must also be recognized in the develop¬ 
ment of the planning data. 

MEDICAL 

The medical area of a rehabilitation center pro¬ 
vides the following services: medical evalua¬ 
tion, performed by the physician and his staff; 
physical therapy, including hydrotherapy; 
occupational therapy; speech and hearing 
therapy. It also furnishes the services of a 
prosthetic and/or orthetic appliance shop. 
The detailed character of the medical area will 
vary with the program of the center itself. 

The emphases in the medical program will 
be determined by the needs of the patients and 
by already existent community medical facili¬ 
ties. 

The medical area provides the basis for the 
patients* total program at the center. It must be 
accessible to all other areas and be well inte¬ 
grated with the administration and admissions 
services. (See Fig. 2.) 

This section will contain much specialized 
examination, treatment, and therapy equip¬ 


ment. Some of this will be heavy, requiring a 
floor designed to accommodate such concen¬ 
trated loads; the electrical service to these 
machines is important. 

Patients will be wearing lightweight exami¬ 
nation or treatment gowns here, and the heat- 
ing system will have to compensate for this. 
The records for all sections of this area are ex¬ 
tensive; therefore, adequate storage for them is 
mandatory. Conferences with patients and staff 
make further demands on the available space. 
Many different kinds of activities will be 
housed here and the space needs to be adjust¬ 
able accordingly. Accessibility to all other 
areas is siso essential for the medical area of 
activity. 

Physician 

Medical diagnosis is the basis for development 
of the patient's successful rehabilitation pro¬ 
gram. 

On admission, a medical examination is es¬ 
sential, whether the patient is prescribed a 
program in one or several of the center's areas 
of activity: physical medicine, social adjust¬ 
ment, or vocatioruil rahabilitation. A nurse is 
usually present during the examination. 

Complete evaluation of the patient may re¬ 
quire the services of consulting medicsl spe¬ 
cialists, staff specialists in the several medical 
therapies, psychologists, social workers, and 
vocational counselors. A total integrated pro¬ 
gram is developed for the patient, with medical 
considerations as the initial frame of reference. 

Locstiofl Witbis Building As all patients receive 
medical evaluation, the physician's unit should 
be near the center's main entrance. 

For purposes of admission, and for the keep¬ 
ing of records, location of the unit r>ear the 
administrative department is desirable. 

If an in-patiant nursing unit is included, the 
physician should have, if possible, convenient 
access to the nursing unit. 

In smaller centers, the main waiting room for 
the building may serve as the waiting area for 
the physician's unit. 

Place the unit in a quiet zone. 

StsH-Patisst RstitM The physician-patient ratio 
will depend entirely on the nature of the pro¬ 
gram. Centers accommodating in-patiants will 
necessarily need a greater amount of physician 
sarvice per patient than the out-patient type of 
center. 

Physician-patient ratios can be established 
only on an individual basis. 

Orgsilizstios of Spocs The physician’s unit 
should form a self-contained area, with aocasa 
to the consultation room and the medical ex¬ 
amination room by maans of a subcorridor, if 
possible. 

To make full use of the physician's time, 
there should be two examinstion rooms for 
aach consultation room. 

Recommended for the area is a toilet de¬ 
signed for wheelchair occupancy, accessible 
from the examination room. 
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Although m clinical scale is essential equip¬ 
ment for the eiamination room, a evheelchair 
patient s scale constructed from a modified 
platform scale is very desirable. These scales 
should be conveniently accessible from the 
other parts of the building and may be placed 
in the physician’s unit, or near the physical 
therapy esercise room or gymnasium. 

MfaitHlf Room Arrange the furniture to allow 
space for wheelchair patients. Also, include 
coat hanging facilities. 

SocfOtary Include in the furnishings a secre¬ 
tary's desk, writing table, and letter sice file 
cabinets. 

As certain records must be available to de¬ 
partment heads in other areas of the center, 
placement of such files in the central records 
room of the administrative area is the usual 
practice. However, some centers prefer to keep 
medical records in the physician's unit. A 
physician's records are traditionally privileged 
communications, and, if kept in the central 
records room, should be made available only 
to the responsible professional personnel. 

Coaiultltion Room include in the furnishings 
for the physician's office and consultation 
room an executive desk and chair, book¬ 
shelves. and film illuminator. Allow space for 
two visitors' chairs and a wheelchair. Provide 
a convenient coal closet. (See Fig. 3.) 

Examinitioa Room Include in the furnishings 
for this room an examination table with clear¬ 
ance on all aides, an examination light, a lava¬ 
tory and mirror, clinical scales, a film illumi¬ 
nator, an instrument and supply closet, a small 
electric pressure steriliser (if no lab-utility 
room is provided), and a chair. Standing bars 
are optional equipment. 

Loll-Utilitv Room If a lab-utility room is provided, 
equip it with a pressure steriliser, sink, plaster 
cart, work counter, end storage cabinets. 

RidiolOQV Radiology is usually provided for 
rehabilitation centers by x-ray departments 
of hospitals, clinics, and other institutions- 
If radiology is to form a part of the center's 
services, standard practice in the design and 
construction of the department should be 
followed. (See Fig. 4.) 

Physidl Therapy 

Physical therapy is administered under medi¬ 
cal supervision and performed by graduates of 
a school or course approved by the Council 
on Medical Education and Hospitals of the 
American Medical Association. 

The objectives of physical therapy are to cor¬ 
rect or alleviate bone and joint or neuromuscu¬ 
lar disabilities. This entails a concern with all 
types of physical disabilities, such as neuro¬ 
logical diseases, arthritis, amputation, paral¬ 
ysis. spasticity, structural and postural mal¬ 
alignments. crippling accidents, postsurgical 
conditions, etc. Messures are used to retain 
or reestablish circulstion, muscle tone, coordi¬ 
nation, joint motion leading to mobility, am¬ 
bulation, and activities of daily living. 

In carrying out his aim. the therapist will 
make use of heat, cold, water, light, and elec¬ 
tricity as well as the training effects of active, 
passive, resistive, and reeducation exercises. 

OrgaaizalioR of Space There should be two major 
treatment areas, dry and wet. The dry area in¬ 
cludes the exercise room or gym and treatment 


cubicles; whereas the wet area includes all 
hydrotherapy treatment, tanks, pools, and 
related facilities. 

Hydrotherapy equipment should be grouped 
in one area, separate from, but adjacent and 
accessible to other treatment areas. 

Space considerations for a physical therapy 
department must take into account circulation 
areas for patients and staff. Situate the equip¬ 
ment for efficient and safe use, and provide 
storage space for equipment and supplies. 

Flexibility ar>d expansion of facilities should 
be considered in basic piannirtg to meet 
changes in requirements. 

It is advisable to consult with the chief physi¬ 
cal therapist, the center’s director, and the 
center's physician to determine equipment 
needs mnd the program of activity for this de¬ 
partment. 

LocPtHNi Witiiia Building The place for physical 


and occupational therapy, as well as for activi¬ 
ties of daily living, should be in close proxim¬ 
ity, as many patients will receive treatment and 
training in all three areas. 

Arrange the areas so that scheduled patients 
may proceed directly to physical therapy with¬ 
out interfering with circulation to other depart¬ 
ments. 

As physical therapy may take advantage of 
certain outdoor activity, place the exercise 
room or gym near the outdoors. 

As physical therapy involves some r>oisy 
activity, this area should be removed from quiet 
zones, such as the place where speech and 
hearing therapy is administered, or the nursing 
unit. (See Fig. 5.) 

The area should be convenient to the center's 
physician and the nursing unit (if provided). 

Stsff-Pstisilt Rftiot One physical therapist can 
treat an average of 10 to IS patients per day. 


AOM INI8TR ATION 



SOCIAL ADJUSTMENT 


VOCATIONAL 


Fig. 2 



Fig. 3 


462 




Health 

REHABILITATION CENTERS 



Fig.« 



Fig. 5 


Group services may increase this to 20 a day. 

If the physical therapist is assisted by non¬ 
professionals and if the work space and sched¬ 
uling are well planned, a maximum staff-patient 
ratio may be achieved. Nonprofessional assis¬ 
tants, paid or volunteer, can be trained to pre¬ 
pare patients for treatments, attend to equip¬ 
ment, and transport patients, if necessary. 

There are many variables involved in staff- 
patient ratios. 

TrSftitMlII Cubklgs Divide the cubicles with 
curtain tracks for easy access by wheelchair 
and stretcher patients and for flexibility in use 
of space, as for instructional activity or gait 
training. Curtains should not extend to the 
ceiling or floor, so that when drawn, they may 
not interfere with ventilation. (See Fig. 6.) 

Equip cubicles with a treatment table with 
adequate work space on each side and at the 
head. Treatment tables with drawers or shelv¬ 
ing provide convenient storage space for 
sheets and other requirements. 

Provide in the cubicles a place for the pa¬ 
tient’s outer clothing, such as hooks or lockers. 

Provide a lavatory convenient for the thera¬ 
pist's use. 
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Fig. 6 Treatment cubicles and eiemination room. 


Equipment for this department may include 
infrared and ultraviolet lamps, diathermy, hot 
pack and electrical stimulation apparatus, 
ultrasonic equipment, suspension apparatus 
(Guthrie*8milh), electrical diagnostic appara* 
tus, moist heat equipment, sand bags, powder 
boards, powder, oil or lotion, alcohol, and 
linen. 

In many cases patients will be lying on their 
backs during treatments. Ceiling lighting 
should be indirect or semi*direct to avoid glare. 
Therapists making tests or examinations re* 
quire shaded or nonglare spotlights. 

Waiting Area Provide space for wheelchair 
and ambulant patients; and if there is a nursing 
unit, space also for a stretcher. 

Place the therapist's office near the wailing 
area for control. 

From the waiting area, the patient should 
be able to go to the exercise room, hydrother¬ 
apy, or treatment cubicles with a minimum 
interference of activities. 

Tbafipist s OHicu There should be staff office 
space for interviewing patients and attending 
to administrative duties, as well as space for 


files, and a desk with a dictating machine. 

Partition the office so that interviews may 
have acoustical privacy. 

Situate it near the patients' entrance to the 
physical therapy department and design it to 
provide maximum supervision of activities. 

A patient scheduling board and writing sur¬ 
face are recommended. Locate them conve¬ 
niently for all physical therapists 

Staff lockers and dressing rooms (separate 
from patients) should be near this department. 

Eiainining Room The room should be convenient 
to the entrance of the physical therapy depart¬ 
ment. 

Equip it with an examination table, lavatory, 
and space for examination equipment. 

Provide floor-to-ceiling partitions for privacy. 

The room may be used for special tests and 
measurements, or for treatment when privacy 
is desirable 

Scales for weighing patients (including pa¬ 
tients in wheelchairs) are sometimes provided 
in this room. 

ExOfCitO Area This area should be a flexible, 
clear space for individual and group exercise 
activities. (See Fig. 7.) 


The most frequently used items of equipment 
are: exercise mats (sometimes raised 24 in. 
off the floor for the convenience of therapists 
and wheelchair or crutch patients —if area is 
of sufficient size, mats may remain in place), 
shoulder wheel, shoulder overhead and wall 
weights, shoulder ladder, steps, curbs, ramps, 
stall bars, parallel bars, posture mirror, sta¬ 
tionary bicycle, counterbalanced and individ¬ 
ual weights, sand bags, and paraffin bath. 
Some of this equipment may be made by a 
skilled carpenter rather than purchased. Pur¬ 
chased equipment should be accompanied by 
satisfactory repair and maintenar>ca service. 

Certain equipment relationships should be 
maintained. Place the posture mirror 4 ft from 
the end of the parallel bars. When mats and 
other movable equipment are removed, there 
should be sufficient space for gait training, also 
related to a posture mirror. 

Doors to the exercise area should be wide 
enough to accommodate not only patients but 
also equipment. Double doors, each 3 ft wide, 
are recommended. 

The layout shown suggests a minimum ex¬ 
ercise area for a physical therapy department 
with one therapist and an aid. For an expansion 
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Fig? 


of th* axorcise area aee "Gymnaaium" in thia 
aaotion. 

Tha axaroiaa area may be divided by open 
partitions which allow for the attachment of 
equipment and subdividing of activitias, yet 
which permit circulation of air and easy super¬ 
vision of tha total area. 

An obaarvation cubicle with one-way vision 
glass may sometimes be used to advantage in 
order that visitors will not interfere with pa¬ 
tients' activities. 

Reinforce the walls for installation of exer¬ 
cise equipment, such as stall bars. 

Provide storage for equipment not in use. 

Toilets should be accessible to the patients 
and designed for those who are confined to 
wheelchairs. 

A wall clock in the room for timing exercises 
is recommended. 

Vinyl wall covering to a minimum height of 
5 ft will protect walls and ease maintenance. 

There should be adequate ventilation. Fresh 
air without drafts in the exercise and traatmant 
cubiclas is vary important. Air conditioning of 
this araa is highly desirabla. 

Windows or room exposure should be de¬ 
signed to provide privacy within the exercise 
room. 

GynsniniN In larger centers or canters with 
inpatients, a gymnasium is recommended. It 


serves a variety of uses, such as individual 
and group exercises, recreational programs, 
and meetings. 

Tha gymnasium will augment the program of 
tha physical therapy axarcisa room, permitting 
the therapist to conduct group wheelchair and 
mat classes. The room should be furnished 
with parallel bars, wall bars, stairs, curbs, 
gradients, wall mirrors, etc., for individual 
instruction. 

The room will also be used for recreational 
activity such as group volleyball, basketball, 
moving pictures, and wheelchair square 
dancing. A minimum clear ceiling height of 
14 ft is recommended. If the gymnasium meets 
standard space requirements, rental of its use 
to community athletic organisations will be 
facilitated. Providing a recreational program 
is particularly important where inpatients 
are involved- 

The gymnasium will also be used by the 
social group worker in the social adjustment 
program of some patients. 

As the gymnasium is a multipurpose room, 
equipment and furniture within the area should 
be movable. Provision for its storage is essen¬ 
tial. 

As a meeting room to be used by selected 
groups within the community, this facility pro¬ 
vides an excellent opportunity to acquaint 
tha public with tha problems of rehabilitation 


and to arouse interest in tha canter's program. 
For this purpose, the gymnasium should be 
easily accessible to the public. 

To make maximum use of this multipurpose 
room, it is important that activities be con¬ 
trolled to avoid conflicting schedules. 

Hydrotherapy The space for hydrotherapy is 
frequently the most expensive area of the 
center; consequently, it should be planned with 
considerable selectivity. 

Whirlpool tanks for arm, foot, hip, and leg 
immersion are considered inadequate by many 
centers serving multiple disabilities unless 
augmented with facilities for complete body 
immersion (See Fig. 8.) 

Almost all exercises and treatments can be 
conducted with a Hubbard tank and a wading 
pool and tank. Combinations of Hubbard tanks 
with wading facilities are available where apace 
is limited. 

Therapeutic pools are expansive to con¬ 
struct; consequently, they are usually consid¬ 
ered only for larger canters. 

All hydrotherapy activities require linen 
and towel storage. Also provide a wringer and 
dryer for bathing suits and a storage space 
for wet and dry bathing suits of both staff 
and patients. 

Tank and pool areas require storage space 
for wheelchairs and stretchers, adequate 
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Fig. 8 Whif(pools and Unit room. 


droaaing cubicles, or dressing rooms to permit 
maaimum use ol pool, showers, and toilet 
facilities. 

As hydrotherapy is a moderately noisy 
activity, it should be removed from areas re> 
quiring sound control. 

Floors should be of unglazed ceramic tile 
with drains for spilled water end tank overflow. 

As equipment ia heavy when filled with 
water, a structure must be designed for these 
additional loads. 

Overhead monorails with lift mechanism are 
essential for efficient use of Hubbard tanks 
and waders. Ceilings should be a minimum of 
9 ft 6 in. The location of the monorail with 
proper relationship to equipment is essential. 

All pipes for hydrotherspy should be acces- 
sible but concealed. Wests lir>es should be 
adequate for ropid changes of water. 

All hydrotherspy equipment should have 
thermostetically controlled mixing valves. 
Adequete pressure and an ample source of 
160° F. water ere essential. 

Humidity reduction ia a major concern in 
planning the hydrotherapy department. Ade¬ 
quate air conditionirtg is essential for the com¬ 
fort of patients and staff. 

Whirlpool! This includes equipment for the 
treatment of arms, hips, and legs. Some models 
are available as movable units, in which case a 


sink or lavatory is required in the cubicle for 
drainage of the unit. 

Provide space for chair, table, and a stool of 
adjustable height. 

In small centers where hydrotherapy equip¬ 
ment consists only of whirlpool tanks, place 
them near treatment cubicles end near the exer¬ 
cise room for easy supervision by the therapist. 

Tank Room A treatment table with storage 
spece is an essential requirement. 

Allow space for wheel stretchers end provide 
44-in.-wide doors. (A 56-in.-wide opening is 
necessary to install combination treatment 
and wading tank.) 

Allow space for stretcher and wheelchair 
storage. 

Shonran and Orauing Rooau Directly related to 
the efficient use of e hydrotherapy pool is the 
provision of adequate dressing room facilities 

Dressing facilities do not necessarily have a 
size relationship to the pool indicated. For 
example, soma programs will require several 
dressing tables in order to accommodate the 
patients. 

Hydrodiarapv Pool Many variations in size are 
possible. 

The depth of the pool should be graduated. 
Variations of depth in 5-in. increments are 


recommended. For children the shallow end 
should be 2 ft deep, for adults, 3 ft. The deep 
end of the pool should be 5 ft. 

There should be a continuous gutter around 
the pool for the use of the patients and for the 
purpose of attaching plinths. 

A portion of the floor surrounding the pool 
may be depressed to form an observation area 
for the therapist. 

Occupational Tharapy 

Occupational therapy is administered under 
medical supervision and performed by grad¬ 
uates of schools of occupational therapy 
approved by the Council on Medical Education 
and Hospitals of the American Medical Asso¬ 
ciation. 

The objectives of occupational therapists 
are to assist in the mental and physical restora¬ 
tion of the disabled person, enabling him to 
adjust to his disability, increase his work 
capacity, and to want to become a productive 
member of hia community. 

In addition, the occupational therapist is 
concerned with the training of patients in the 
ectivities of daily living. 

To achieve these goels, occupational therapy 
utilizes, on an individual basis, remedial 
activities which are found in creative skills 
and manual arts. (See Fig. 9.) 
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Location Within BuiMmg Occupational therapy 
should be adjacent to the phyaical therapy 
department, since many patients M^ill use both 


Locate the area so that scheduled petients 
may proceed directly to occupational therapy 
without interfering with the circulation of other 
departments. 

As some phases of occupational therapy 
involve noisy activity, thia area should be re¬ 
moved from quiet zones in the building, or pro¬ 
vision should be made for aoouatic control. 


Certain occupational therapy activities, such 
as those characteristic of daily living, may be 
conducted out of doors in favorable weather. 
It is recommended that, if possible, access 
to an outdoor area be provided 

The area should be accessible to the center s 
physician, the social adjustment area, and the 
vocational counseling area. As occupational 
therapy involves coordination with the nursing 
unit (for dressing and toileting particularly), 
the occupational therapy department should 
be conveniently related to it. 


Stlff-Psbent Rstiot One occupational therapist 
can treat eight to fifteen patients per day The 
number of patients depends upon types of 
disabilities and the severity of the cases. 

Where highly individual treatments are re¬ 
quired, the daily load will decrease. Also, if 
the therapist is relieved of administrative re¬ 
sponsibilities and assisted by nonprofessional 
persons, the daily load will increase. 

For orthopedic patients, special equipment 
must frequently be devised under close super¬ 
vision of the occupational therapist. 

There ere many variables applicable to staff- 
patient ratios. 

Orgenizatioii of Space The activity area may be 
so planned that each activity has a separate 
unit, or it may be planned to separate quiet 
from noisy and dusty from clean activity. The 
unit system facilitates assignment of special 
instructors to special activities and is also 
a more orderly arrangement of the space. How¬ 
ever, this method increases the number of staff, 
makes supervision more difficult, and can be 
considered only in larger departments. 

The activities of daily living (ADL) area, 
which is used to teach the patient how to live 
self-sufficiently In his home environment, 
should be closely related to the main occupa¬ 
tional therapy treatment room. 

As the occupational therapist works closely 
with the social adjustment staff and the voca¬ 
tional counselors, his office should be near 
their areas. 

Activitjes of Daily Living The activities which are 
indicated include most situations found in the 
home (see Fig. 10). 

Some training, particularly bathroom and 
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Fig. 10 Activities of daily living. 
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badroom •clivitias, will require cooperetion 
with phyeicel iherepiets. Consequently, the 
ADL aree should be easily accessible from the 
physical therapy department. 

A gadget board containing numerous items 
of hardware, light switches, faucets, and other 
Items frequently used should be included. The 
board should be adjustable in height. 

The bathroom should be arranged to ac¬ 
commodate wheelchair patients (see *‘lnpa- 
tients”). 

The kitchen plan may include, in addition 
to the type illustrated for wheelchair use, 
standard counter and cabinet arrangements 
to test the patient's ability to cope with ’’nor¬ 
mal' situations. Counters of adjustable height 
may be used to advantage in training patients. 

A front loading washer and dryer, as illus¬ 
trated, is desirable for wheelchair patients. 
Controls at the front of the range are recom¬ 
mended. However, the purpose of this training 
is to show the patient how he may use. if pos¬ 
sible. appliances that are standard in his com¬ 
munity. 

A standard clothes closet is recommended 
as a part of the training in dressing. 

A broom closet, vacuum cleaner, and ad¬ 
justable ironing board should also be included. 

Table space should be provided for training 
in eating and for use as a writing surface. 

A rug can also be used to test the patient's 
ability to cope with that type of floor covering. 

Speech and Hearing 

The speech and hearing unit serves those 
with disabilities of deafness, stuttering, or de¬ 
layed speech and voice disorders which may 
result from various basic abnormalities, dis¬ 
eases, or injuries. 

A wide variety of programs is possible. 
Some provide for treatment of postoperative 
disorders resulting from tonsillectomies and 
ear operations, cerebral palsy, meningitis, 
cleft palate, hemiplegia, vocal cord anomalies. 

Services may range from testing and treat¬ 
ing of all conditions to emphasis on disorders 
associated with certain specific disabilities. 

The center may include speech therapy only 
or audiological testing as well. 

The program may serve adults or children, 
or both. 

The center may include a teaching and re¬ 
search program in speech and hearing. 

StsH-Patient Ration Although ratios vary widely 
with different patients, an approximation of 
staff-patient ratios is as follows: 

1. For audiometric screening: one audio¬ 
metric technician may screen one patient every 
five to eight minutes. 

2. For audiometric testing: the audiologist 
may test four to eight patients per day during 
the initial screening process. For a complete 
teal for hearing aid evaluation, three hours 
is needed per patient, and the test is usually 
conducted in two visits. 

3. For individual therapy: one therapist for 
six to ten patients per day (one half-hour to 
one-hour periodaj. The audiologist may also 
act as therapist. 

4. For group therapy: five to eight persons 
per therapist; one therapist for twenty-four 
patients par day. 

Organization of Spaca Patients' toilet facilities 
and coat racks should be accessible from the 
waiting room. It is recommended that the 
sound control room, lest room, and audio- 
metric testing rooms be located on a subcorri¬ 
dor off the waiting room in order to reduce 
noise. In a children's program, a play and ex- 
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Fig. 11 

amination room near the test room is recom¬ 
mended. 

Audiometric Testing The audiometric testing 
room (or, in some cases, booths) is a facility 
for pure-lone threshold testing and short form 
hearing screening tests (see Fig. 11). 

Space should be provided for the audi¬ 
ologist's desk with an audiometer and one pa¬ 
tient's chair or wheel chair. Furniture should 
be arranged so that the audiologist may face 
the patient and operate the audiometer. Provide 
storage and shelving. 

The room should be treated acoustically for 
an overall residual noise level of not more 
than 40 decibels as measured on the "C” scale. 
This involves the treatment of walls, ceilings, 
and floors. (See Fig. 12.) 

Control Room and Test Room This facility is essen¬ 
tial for an audiology program 

It is preferable to place these rooms off the 
subcorndor or hall, and to control the activity 
in surrounding rooms in order that extraneous 
noises be eliminated. 

For a children s program it is highly desirable 
that, outside the test room, a play and examina¬ 
tion room be provided to accustom the child 
to his environment and to make the transition 
to the teat room as easy as possible This room 
should be equipped with children's furniture 
and toys. 

Equipment for the control room will include 
a work surface for the audiometer, earphones 
and microphone, tape recorder, and tape and 
record storage, and may include other equip¬ 
ment such as a Bekesy audiometer. « 

If hearing aid evaluation is part of the pro¬ 
gram, provide storage space for hearing aids 
either in the test room or the control room. 

The control room should be treated acoua- 
ticelly to achieve an overall residual noise level 
of not more than 40 decibels on the ’’C" scale. 

An observation window approximately 18 by 
20 in. is required. For adequate control of 
sound transmission, three pieces of glass of 
different thicknesses and nonparallel in con¬ 
struction are recommended. One-way vision 
glass in the control room is optional. 

Equipment for the test room includes a 
speaker, microphorte, and headphone. Micro¬ 
phone and headphone jacks should be located 
near the patient's chair. Additional auxiliary 
wail- or ceiling-mounted speakers are some¬ 
times provided, particularly for the testing of 
children. These speakers should be separately 
switched. All this equipment is wired to the 
audiometer. Additional spare jacks in both the 
control and the teat room are recommended 


for other items of equipment. Conduits be¬ 
tween the jacks should be installed in a manner 
that avoids sound transmission. 

For complete diagnostic service, e galvanic 
skin response audiometer may be used in the 
test room. For diagnostic testing, delayed 
auditory feedback equipment may be used. 
For a children's program, children’s furniture 
and toys should be part of the test room. 

The test rooms should be acoustically 
treated to achieve an overall residual noise 
level of not more than 30 decibels on the ”C'* 
scale. This requires carefully supervised con- 
.etruction of a ’floating room.” In new construc¬ 
tion the subfloor may be depressed to eliminate 
the high step or ramp at the entrance to the 
test room. If built on grade, the floating slab 
for the room may be placed on a sand bed. 

To achieve this degree of acoustic control, 
it is essential that the floating room have ade¬ 
quate "mass” and that all necessary precau¬ 
tions are taken to avoid the conduction of 
sound 

Proper air circulation is a frequent problem. 

Orthetic and/or Prosthetic Appliance Shop 

Orthetic appliances are medically prescribed 
for the support of weakened parts of the body 
and to increase or control their function. 
Prosthetic appliances are medically prescribed 
artificial substitutes for a missing body part. 
Such devices are constructed by orthetists 
and prosthetists in cooperation with the physi¬ 
cian. the physical therapist, and the occupa¬ 
tional therapist. (Sea Fig. 13.) 

The type of facility for orthetic and pros¬ 
thetic services will vary widely with rehabilita¬ 
tion centers and is dictated at times by the 
availability of commercial services. 

Frequently, arrangements are made for a 
representative of a commercial firm to visit 
the center. For this purpose a fitting room 
is recommended as a minimum facility, al¬ 
though an office or treatment cubicle is some¬ 
times used and minor adjustments and repairs 
to appliances are made in the occupational 
therapy department. 

However, a small shop (as illustrated) within 
the center provides close liaison between the 
patient, the medical team, and the orthetist or 
prosthetist. In such a shop, small devices such 
as feeders and page turners may be fabricated 
and adjustments and repairs made to wheel¬ 
chairs, braces, limbs, and crutches. 

If a minimum facility is established, consid¬ 
eration should be given to its future expansion, 
not only in terms of space, but with respect to 
electrical services, ventilation, gas supply, etc. 
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The fabrication of major appliances raquirea 
much heavy and noiay equipment, laolation of 
•uch a shop ia essential to the control of noise 
and reduction of the fire hazard. 

LocstiOR Within Building As the orthetic and/or 
prosthetic appliance shop will serve outpa* 
tients requiring minor adjustments or repairs 
to their devices, the unit should be easily 
accessible to entrances. 

The unit should be located in a noisy zone, 
and, if possible, near the gymnasium, so that 
the patient may try out his prostheses or 
braces. The fitting room, however, may be 
made sufficiently large for this purpose. 

SOCIAL ADJUSTMENT 

Social adjustment requires psychiatric and 
social services for the treatment of social and 
emotional problems. 


Psychiatric Sarvicm: Frequently the psychis' 
trist is employed on a part-time basis and is 
primarily called upon to provide the following 
services; 

1. Psychiatric screening to diagnose emo¬ 
tional problems 

2. Staff consultations on how these prob¬ 
lems should be managed in relation to the 
patient's total rehabilitation program 

3. In-service staff training for the purpose 
of developing greater understanding of the 
psychological factors in disability 

Psychotogicml Smrvicms include: 

1. Psychological evaluation, accomplished 
by means of various psychological testing 
procedures and interviews which evaluate 
the patient's intelligence and personality 

2. Interpretation of clinical findings to mem¬ 
bers of the staff 

3. Counseling (therapy) on either an individ¬ 
ual or a group basis, usually carried out with 
the psychiatrist and social service staff 


4. In-service training of psychologists and 
participation in psychological research. 

The minimum recommended psychological 
facilities would include a psychologist's 
counseling room and teat room. 

Social Services include the following: 

1. Social study and evaluation, inoludir>g 
the collection of relevant information from 
the petient, his family, and other agencies, 
and the appraisal of such information with 
respect to the patient's rehabilitation potential 

2. Social casework, where the social worker 
(medical social worker or psychiatric social 
worker) works with the patient to improve 
attitudes toward self-support and motivation 
toward treatment and work 

3. Social group work, including the correc¬ 
tion of abnormal living patterns by using 
planned group activities, recreational in nature 
but therapeutic in value. It may include hobby 
activities, group discussions, and activities 
of an adult education nature. 
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Location Within Building The service* should be 
administered in a quiet area of the building. 

As most incoming patients will receive some 
services in this area, it should be readily ac* 
cessible from the main entrance of the building. 

If the program involves large numbers of 
children, the psychological therapy room for 
children should be in the children s treatment* 
training unit. 

(See Fig. 14.) 

Organization of Space The flow pattern for 
patients within this area will vary considerably. 
A typical pattern for the evaluation of a new 
patient would have the sequence of reception* 
ist, waiting room, social worker (for case his¬ 
tory of patient), medical evaluation (for all in* 
coming patients), psychological testing, and 
psychiatric screening. The two latter services 
are not needed by all patients. 

Vocational counseling, and appraisal of the 
patient's employment potential in the voca¬ 
tional evaluation unit may also be included 
in the initial evaluation. Also for this purpose, 
audiometric screening and speech evaluation 
are often helpful. 

Sliff-Paliant Ratios As psychiatric screening 
and psychological therapy will vary widely with 
individual patients, no approximation of stalf* 
patient ratios is possible. 

For psychological testing a recommended 
average is two patients a day per psychologist 
for brief psychological evaluations. This in¬ 
cludes the time required for interpretation and 
writing reports. Extensive psychological 
evaluation requires one work day per patient, 
including time for preparation of the report. 
Other activities such as training, research, and 
therapy will detract from these averages. This 
does not provide for evaluation of vocational 
skills, aptitudes, and interests, which is a func¬ 
tion of vocational services. 

For social caseworkers, the number of cases 
per worker will vary with the number of intake 
studies and the number receiving continuing 
service. Where there is a balance between 
these two types of service, an individual case¬ 
worker may handle a caseload of from 25 to 
35 patients. 

Willing Room If the program is of sufficient 
scope, provide a separate waiting area with a 
receptionist for the psychological-social unit. 
In smaller centers, this facility may be in¬ 
corporated in the main waiting room for the 
center. 

The receptionist schedules patient inter¬ 
views with the psychological-social staff. 

Access to interview and teat rooms by means 
of a subcorridor will provide privacy and re¬ 
duce extraneous noise from the rest of the 
building. 

Psychological Training and Research Programs For 
a training program, provide observation facil¬ 
ities in the children's play therapy and activity 
group rooms, such as observation cubicles 
with one-way vision glass or, preferably, tele¬ 
vision cameras with screens in a central view¬ 
ing room. (See Fig. 16.) 

Provide a separate office for each psycholog¬ 
ical trainee. 

Research programs are of a wide variety. 
Some involve much equipment; others, no 
equipment. Provide a separate area for this 
facility. 



Fig. 13 Orthetk snd/or prosthetic •pplianca shop (minimum fadlitvl. 
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The vocational area of a rehabilitation center 
provides the following services: counseling. Fig. 14 
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Fi«. 16 
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Fig. 16 


•valuation, training, and placeinont: th« ■hel- 
terad workshop (or rehabilitation workshop) 
is port of this area, and in some cases, certain 
aspects of special education will be included. 
The vocational program is determined by the 
needs of the patients and the needs and oppor¬ 
tunities of business and industry in the com¬ 
munity served by the center. This program is 
a most important part of the patient’s total 
rehabilitation process. (See Fig. 16.) 

This area has the responsibility of acquaint¬ 
ing the patient with situations in industry or 
in business and of preparing him for |ob com¬ 
petition. Realistically designed workshops 
and offices will be required to create a job 
situation atmosphere for the patient. 

This area should present to the patient a 
very wide range of job possibilities Few cen¬ 
ters will contain an estensive number of job 
situations; some may have none if this need 
has been satisfied through the cooperation 
of a trade sctiool or some other agency Pa¬ 
tients should not be trained for jobs which 
they cannot obtain later. 

Changing types and techniques in industry 
make it essential that this area have masimum 
flexibility, especially in healing, ventilating, 
plumbing, lighting, electrical installations, 
and equipment placement. The vocational area 
must offer training in small segments of a job 
operation and present advanced types of voca¬ 
tional opportunities. 

Vocmtionml counsmiing provides an oppor¬ 
tunity for the patient to obtain an understand¬ 
ing of his vocational abilities and potential, 
and to learn the scope of their possible appli¬ 
cation. The center may choose to work with 
cooperating counselors already established 
in the community. If it does not provide this 
service within the center. Sometimes counsel¬ 
ors are loaned to centers by the State Voca¬ 
tional Rehabilitation Agency and conduct their 
work at the center. 

Vocmtiona! avatuation is the process of col¬ 
lecting and appraising data on the patient s 
interests, aptitudes, and ability in work situa¬ 
tions. This section needs to be quite broad 
in scope in order to find the vocation best 
suited and most satisfying to the disabled 
person. This section of the center s program 
IS frequently referred to os a prevocotional 
unit. 

Vocational training provides the discipline 
necessary for the patient to attain his job poten¬ 
tial established in vocational evaluation. Voca¬ 
tional training requires carefully supervised 
instruction in vocations best serving the 
patient's needs with full regard to employment 
possibilities. 

Sheltarad workshop provides employment 
for disabled persons within the center. This is 
productive work for which wages are paid; 
the work is usually obtained on contract or sub¬ 
contract basis. In this area, further vocational 
evaluation and training are possible. 

Spactal education will be found in this area 
when enough patients have difficulties with 
certain areas of academic or vocational achieve¬ 
ment If children need this service, it may be 
located In their area. Frequently, this is pro¬ 
vided through cooperation with the public 
schools. 

Placement service is to be offered when the 
number of job placements and contacts war¬ 
rants it; otherwise this service is performed 
by other agencies. In smaller centers place¬ 
ments may be handled by the vocational coun¬ 
selor. Placement may mean the patient s return 
to his former job, full employment by selective 
placement or partial or special employment 
either at home or in the sheltered workshop. 
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Supmrvisors wtll b« in charg« of th« saparate 
unila of this araa and will be responsible for 
integrating their unit with the total vocational 
effort. 

The dirmctor will be in charge of the total 
vocational area and responsible for integrating 
this area with the rest of the rehabilitation 
center program. 

Vocational Training 

Vocational training is prescribed after evalua¬ 
tion of the patient's abilities, interests, and job 
training has begun. 

The vocational training unit provides oppor¬ 
tunity for growth in ability and assurance in 
actual job situations or experiences as close 
to reality as possible. During this period of 
training, the patient may continue to receive 
services from the medical unit, the social ad¬ 
justment unit, or any other part of the rehabili¬ 
tation center. (See Fig. 17.) 

Differences in disabilities and the nature 
of the community will dictate differences in 
the kind of training program to be employed. 
In addition to working with local industry, 
the local training resources will supplement 
the center's training programs whenever prac¬ 
ticable and suitable. Trade schools may accept 
only the more capable candidates who do not 
have emotional or medical problems, and in 
some cases, they may not be able to give the 
personal attention needed. The rehabilitation 
center deals with complex problems and dis¬ 
abilities; therefore, its vocational training 
unit will need to give greater emphasis to 
limited training objectives which are often 
more suitable to the restricted educational and 
cultural backgrounds of many of its patients. 

Training in a range of vocations should be 
offered to accommodate several levels of abil¬ 
ities. skills, and interests. In addition, the 
changing personnel needs of industry make a 
representative range important. 


There follows a sampling of some of the 
vocational training fields that the architect 
may be called upon to plan for: 

1. Commercial 

2. Tailoring 

3. Drafting 

4. Watch repair 

5. Shoe repair 

6. Furniture repair and upholstering 

7. Machine shop operation 

8. Radio, television, and appliance repair 
(See Fig. 1 8.) 

Sheltered Workshop 

The sheltered workshop provides additional 
opportunities for further evaluation, training, 
and eventual employment of the handicapped 
individual. The sheltered workshop was once 
thought of as a place for terminal employment 
of those who could not benefit from further 
training. Today this concept has changed, and 
it is established as one of the steps in the re¬ 
habilitation process. There will, perhaps, 
always be some patients who, because of ex¬ 
tensive or complicated disabilities, require the 
environment of the sheltered workshop as the 
only means of permanent employment. 

The sheltered workshop is never an isolated 
unit in terms of program, but is part of the total 
vocational area which in turn is an integral part 
of the center. For selected patients, it is the 
best means of developing work tolerance, work 
habits, confidence, and skill. It also provides a 
means for the development of industrial quan¬ 
tity standards. The added incentive of pay for 
work done is often the motivation needed to 
help the disabled person carry through his re¬ 
habilitation program. This work is most fre¬ 
quently secured from industry or other sources 
on subcontract basis. 

This work must be done within the most 
businesslike atmosphere and framework, yet 
without undue pressures of time; however, it 


must meet the standards of quality and guar¬ 
antee delivery of the required quantities on 
time schedules. It must provide payment for 
services rendered and rewards in terms of 
individual growth and development. 

LoCAtion Within Buildind The sheltered workshop 
should be conveniently related to the other 
areas of vocational services. It may be a de¬ 
tached or semidetached unit with a separate 
patient entrance, as patients engaged in the 
shop usually work an eight-hour-day program 
and no longer require the intensive services of 
the medical department. 

Depending upon its closeness to the medical 
department of the center, the shop may require 
a first-aid room. In the larger workshop a full¬ 
time nurse may be required. 

As work within the shop may be noisy, 
separation from quiet areas in the center is 
recommended. 

For delivery and shipment of goods, it is es¬ 
sential that the unit be adjacent to a loading 
area. 

Orgsilizatioil of Space This area will closely re¬ 
semble industrial space and will house indus¬ 
trial operations. The heating, ventilating, and 
dust collection systems will need to be planned 
accordingly, with floors designed for adequate 
loads and an electrical system to meet many 
different kinds of demands 

The type of work carried out in the shop will 
be subject to frequent change. Flexibility in 
organizing the space is. therefore, essential: 
the area should have a high ceiling and be free 
of columns. Floors should be designed to take 
heavy loads of equipment and stacked mate¬ 
rials. Much of the work under contract in the 
shop will be of an assembly line nature. How¬ 
ever, the products may merely require work 
surfaces for their assembly or they may require 
special equipment (frequently supplied to the 
center by the contracting firm if it is for a par¬ 
ticular job). In laying out equipment in the shop, 
it is advisable to obtain expert industrial advice 
in order to assure efficient flow patterns and 
simplified handling and storage of materials 
and products. 

Some work surfaces should be adjustable 
in height and all should be designed for the use 
of wheelchair patients. 

Electrical power outlets should be frequently 
spotted along bench walls and/or the ceiling 
grid. Floor outlets for power tool use in the cen¬ 
tral area of the shop are recommended. Wiring 
should be sized to take a varying power de¬ 
mand. 

Adequate general illumination should be 
provided with increased intensity at work sta¬ 
tions as dictated by the task. 

A lime clock for the patients' use is some¬ 
times provided in the workshop to encourage 
punctuality and to determine the patients' pro¬ 
duction rate. 

All necessary safety precautions should be 
taken to protect the patient from power tool 
hazards, fire hazards, falls, and other mishaps. 
A potential hazard exists when there is insuffi¬ 
cient space for the storage of materials and 
products. Ample storage space should be pro¬ 
vided for the orderly, safe arrangement of 
bulky items. A sprinkler system installed in 
the shop will reduce fire risk. 

Storage is a major problem and is related to 
the volume of items handled. The space for 
storage will vary from 15 percent to 50 percent 
of the work area. 

Receiving, shipping, and handling of bulk 
Items require additional space. This space 
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I. Commercial 

i) typists; viii) bank tailors; 

ii) secratarias; ix) ticket agents; 

iii) bookkeepers; x) receptionists; 

iv) telephone operators; xi) shipping and receiving clerks; 

v) cashiers; xii) file clerks; 

vi) business machine operator; xiii) sales clerks. 

vii) copy readers; 


II. Skilled and Semiskilled 
A. Sewing and Tailoring 

i) spreaders; vii) tailors; 

ii) markers; viii) pressers; 

iii) cutter; ix) hand sewers; 

iv) trimmers; x) sewing machine operators; 

v) pattern makers; xi) weave^bac specialists; 

vi) pattern graders; xii) chair cover makers. 



Skilled and Semiskilled 

B. Drafting: C. Commercial Art: 

0 electrical draftsmen; i) layout men; 

ii) automotive draftsmen; ii) illustrators; 

iii) architectural draftsmen; iii) letterers; 

iv) mechanical draftsmen. iv) window display artists; 

v) show card layout. 





Skilled and Semiskilled 
E. Repairmen: 

0 business machines; 
iO watch repairing; 

iii) assemblers; 

iv) tool sharpening; 

v) camera repairing; 

vi) shoe repairing. 

Fig. IB 


F. Electric Light, Power, and Electronics: 

i) meter readers; 

ii) meter men; 

iii) assemblers; 

iv) inspectors and testers; 

v) radio, television, electronic me* 

chine repairmen. 



Skilled and Semiskilled 
D. Arts and Crafts: 

i) ceramics; hr) weaving; 

ii) leather; v) jewelry; 

iii) metal work; vi) electroplating. 





Skilled and Semiskilled 

G. Building Trades: H. Woodwork Trades: 

i) carpenters; i) patternmakers; 

ii) painters; ii) cabinet makers; 

iii) plumbers; iii) furniture repairmen. 

iv) masons; I. Plastics Production; 

v) electricians. i) bench grinders; 

ii) hand filers; 

iii) drill press operators; 

iv) assemblers. 
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III. Machin* Shop Oporatione: 

i) tool and dia makars; 

M) machina tool oparators. 



ciiUAuaT eocoaniNa Untkillad 


A. Rattaurant Occupations: 
i) waitart and waitrassas. 




Unskillad 0 graanhouta workar; 

C. Building Matarial Handling ii) flowar praparation (cortagat, ate.). 

Rg. IB (continuad) 
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program, facilities for anaoks — rofrigerator, 
hot plats, and sink —ara indicated. Or locate 
this facility within the children's treatment 
and training area to serve the nursery as well 
as the occupational therapy room. 

Exterior circulation involves both vehicular 
and pedestrian traffic. Buses, taxis, automo* 
biles, and service trucks must be considered. 
Parking spaces should be located so that 
neither patients nor visitors need cross drive* 
ways to enter the building. Separate areas of 
the parking space should be designated for 
patient, staff, and visitor use. Appropriate 
directional signs should be considered for the 
efficient control of traffic. In some centers 
where many outpatients drive their own oars, 
a carport designed for wheelchair patients is 
a considerable convenience. (See Fig. 20.) 

All centers will require a service area for the 
delivery of equipment, supplies, and fuel. How* 
ever, centers with kitchen facilities, vocational 
training programs, and a sheltered workshop 
will have a greatly increased service problem; 
and the service area and its relation to other 
traffic must be studied accordingly. 

Adequate maintenance shop facilities are 
essential. The shop not only will serve general 
maintenance purposes, but frequently will be 
used for the repair, mcxlification, or fabrication 
of furniture and equipment used in the center. 
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Fig. 19 (a) CHMdrtR'i pliysical ttiarapy. (b) ChiMrati i occupatioaal thataiiv. 


should be related to a loading dock and truck 
service area. The service area should be 
planned so that it does not interfere with other 
vehicular or pedestrian circulation. 

As patients working in the shop will usually 
work an eight*hour day, facilities for their com* 
fort should not be overlooked. If the center has 
no dining facilities, a lunchroom convenient 
to the shop is recommended, as some patients 
will bring their lunches with them. Provision of 
a cafeteria is also considered a desirable facil¬ 
ity where the number of patients warrants it. 

Most states have specific requirements for 
rest areas for men and women. These require¬ 
ments should be checked carefully before plan¬ 
ning lounges, toilet facilities, and lookers for 
the patients in the workshop. 

A small office for the workshop supervisor 
should be provided, and so designed that there 
is maximum supervision of the shop activity 
from the office. Additional office space will be 
required for records, cost sccounting, and esti¬ 
mating. The sixe of this area will be determined 
essentielly by the volume of work and number 
of contracts handled by the workshop. 

PllT»ical Tharapy ExarciM Rooai The requirements 
here are similer to those needed in the exercise 
room for adults, except that the equipment 
is selected for the child's size and interests. 
(See Fig. 19.) 

The space indicates a minimum exercise area 
staffed by one therapist. 


Treatment cubicle requirements are the same 
for children as adults; equip them with treat¬ 
ment tables and ceiling-mounted mirrors 
above. 

Relate the area to outdoor therapy for out¬ 
door exercises. 

Provide a sink for the therapist's and chil¬ 
dren's usa. 

Toilet facilities for children should be im¬ 
mediately convenient to the exercise room and 
outdoor therapy. 

Special equipment may have to be designed 
for individual cases. Figure 19 illustrates a 
movable stall bar and parallel bars adjust¬ 
able in height and width for children of varying 

ages. 

Ocaipptiontl Therapy Equipment should be se¬ 
lected for the child's physical and mental age 
level. The plan indicates an area staffed by one 
therapist 

Place toilet facilities convenient to the ther¬ 
apy room. 

Relate the room to the outdoors so that some 
activities may be conducted outside. 

Although specie! equipment may be required 
for individual cases, equipment indicated in¬ 
cludes standing tables, typing tables, work 
tables (all with adjustable heights), loom, easel, 
and workbench. 

Provide a sink within the room for the chil¬ 
dren's and therapist's use. 

As training in eating may form a part of the 



Fig. 20 Parfcmg space (or cars operated by disabled 
persons. 
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The Physical Plant 

Thm physical plant shall pro^ida a safm and 

sanitary anvironmant with adaquata diagnos¬ 
tic and tharapautic rasourcas. 

Th« design and construction of the physical 
plant should be appropriate to the type of ser¬ 
vices it houses, to the staffing and organiza¬ 
tional pattern of the facility, and to local geog¬ 
raphy and atyle. It will, therefore, be unique for 
each facility, but it must be safe and must make 
a positive contribution to the efficient attain¬ 
ment of the facility's goals. It must aatiafy the 
physiological as well as the psychological 
needs of patients and staff. 

Sleeping units for patients are designed to 
promote comfort and dignity and to ensure 
privacy consistent with the patients welfare. 
In the absence of other state or local require¬ 
ments, there is a minimum of BO sq ft of floor 
space in single rooms and 70 aq ft of floor 
space per person in multiple patient rooms. 
It is desirable that multiple patient rooms be 
designed to accommodate no more than six 
patients, but preferably four. There may be a 
need for appropriate security meesures in¬ 
corporated into the physical design of some 
wards. 

There is a minimum of one lavatory for each 
six patients, one toilet for each eight patients, 
one tub or shower for each fifteen patients, 
and one drinking fountain on each ward. A 
lavatory is installed in each toilet area. Appro¬ 
priate provisions are made to ensure privacy 
in toilet and bathing areas 

Sinca psychiatric patients are generally 
ambulatory and need to associate with other 
patients and with staff, there is provision for 
day rooms and recreational areas. At least 40 
sq ft of floor space per patient is required for 
dayrooma. There are also usually solaria, a 
dining room or cafeteria where many patients 
take their meals, a viators' room, a gymnasium, 
an exercise area in the building or perhaps on 
the grounds, and rooms for special treatment, 
interviewing of patients, group and individual 
therapy, etc. Other facilities for patients might 
include a locker room or individual lockers in 
the sleeping units, a small laundry room, a 
snack kitchen on each ward, and a coffee shop, 
clothing shop, and cosmetic shop for patients 
as well as employees. 

Offices are provided for physicians, psychol¬ 
ogists, social workers, nursing administrators, 
dietitian, and other staff members, and these 
are conveniently located to encourage effective 
communication with patients and other staff 
Nurses' stations should be centrally located to 
permit full view of recreation areas and im¬ 
mediate access to patients and to treatment 
areas. Appropriate conference rooms are also 
provided, and there are suiteble arrangements 
for clerical staff for each department or unit. 


Standards for Psychiatric Facilities. The 
American Psychiatric Association. Washing¬ 
ton. D C . 1969 


SIX TYPES OF PSYCHIATRIC FACILITIES 
Community Mental Health Centers 

The community mental health center repre¬ 
sents the formal reflection of the professional 
objectives of providing comprehensive ser¬ 
vices and continuity of care for the prevention, 
early detection, treatment, and follow-up care 
of mental disorder within a designated popula¬ 
tion. The comprehensive center is essentially 
a program rather than a building complex; it 
is a program that seeks to plan and coordinate 
the range of mental health services required to 
meet the mental health needs of a population. 
It is a combination of services either under a 
single administration in a discrete physical en¬ 
tity, under a single administration in multiple 
physical facilities, or urnfer various adminis¬ 
trations which, by contracts and/or agree¬ 
ments, are organized to provide the continuity 
of services noted above. 

A center may be under governmental, philan¬ 
thropic. or private auspices, or it may be sup¬ 
ported by a combination of resources. If it is 
to be an effective agency, however, the com¬ 
munity served by the center should participate 
in establishing the major needs, goals, and 
priorities of the mental health center. The 
community simJ the staff of the mental health 
center must define the goals and establish 
a priority system for the attainment of these 
goals. The community is ultimately responsible 
for identifying resources and needs, obtaining 
sufficient financial support to assure adequate 
numbers of competent personnel, adequately 
paid and given an adequate physical plant to 
implement the programs to achieve the stated 
goals. 

As a minimum, the center must provide out¬ 
patient, inpatient, partial hospitalization (in¬ 
cluding day care) services, community consul¬ 
tation and professional education for other 
than the staff of the center, and clinical diag¬ 
nosis and treatment on an emergency basis. 
It is also desirable that it participate in public 
education to promote or conserve mental 
health research to increase the body of knowl¬ 
edge about mental illness and the effectiveness 
of services utilized, home care and follow-up, 
nursing home care, vocatioruil rehabilitation, 
guidance for the families of emotionally dis¬ 
turbed persons, and otherwisa contribute to 
maintaining the optimal functioning of individ¬ 
uals with residual sequelae or complications 
of mental disorders. Services of the center 
should be easily accessible and widely pub¬ 
licized to the community served 

To provide comprehensive services and con¬ 
tinuity of care, the community nnental health 
center should have easy relationships with 
other "people-serving" agencies, and partic¬ 
ularly with the public psychiatric hospital 
serving the area. Patient care must be coordi¬ 
nated between the center and other agencies, 
and patients must move from or>e element of 
service to another within the center with ease, 
as treatment needs irtdicate For example, in 
mental health centers that are part of or closely 
related to general hospitals, the necessary in¬ 
patient, dietetic, laboratory, pharmacy, medi¬ 


cal, and surgical services might be provided 
by the general hospital. Arrangements need 
only be made to ensure availability and ready 
accessibility (or patients in the mental health 
center. 

To be truly comprehensive, the mental health 
center must be responsible for the adequacy 
of services provided to persons with special 
problem mental disorders or to populations 
facing unusually chronic and severs emotional 
stress and who are alienated from their com¬ 
munity or the broader community's supportive 
social syatama. It may not be feasible for the 
center to provide all of the clinical services nec¬ 
essary in managing the difficult biological and 
social problems presented by drug depen¬ 
dency, alcoholism, aging, delinquency, mental 
retardation..or the many other special problems 
included among the mental disorders or in 
which mental disorder is suspected of playing 
a significant part. The center should, however, 
identify the population at risk for each of the 
special problems and plan a program to provide 
preventive, diagnostic, therapeutic, rehabilita¬ 
tive, or supportive services (or each of these 
populations. It should identify the community's 
moat likely agents (or early intervention to 
assist or support individuals in each of these 
populations or identify agents who are provid¬ 
ing therapeutic and rehabilitative care. The 
program should indicate the ways in which the 
center would be moat useful to these com¬ 
munity agents. 

The responsibility for the mental health 
needs of a population implies that the mental 
health canter should help various social sys¬ 
tems of the community function in ways that 
develop and sustain effectiveness of individ¬ 
uals participating in these systems. The center 
should aid these systems in their support of 
persons with mental disorder. The implications 
for prevention, diagnosis, treatment, and re¬ 
habilitation are obvious; the recipient of mental 
health services includes the patient but the 
services extend to his family and to a variety of 
social systems. Consultation and education in 
the community are important functions of any 
center. In these ways the center responds 
to the community's need for interlocking, 
strengthening, and expansion of all its re¬ 
sources that have a bearing on mental health. 
Community consultation and education offer 
possibilities for influencing mental health 
beyond the confines of hospitals and offices 
and thus contribute to the prevention of mental 
disorder. 

To deliver this broad range of services, a 
flexible organization with a multidisciplinary 
staff is required. In addition to the usual pro¬ 
fessional staff of psychiatriats, psychologists, 
social workers, nurses, and activity therapists, 
there may be a variety of nonprofeasional per¬ 
sonnel, volunteers, and social scientists 
to add new perspectives to the center. Staff 
may be organized by services (prevention, 
diagnosis, intensive treatment, extended treat¬ 
ment, rehabilitation, etc.), by programs for 
specific population groups (children, adoles¬ 
cents, the aged, alcoholics, mentally retarded, 
etc.), or by geographic areas of the community 
served. Regardless of the organization, there 
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must be edequale qualified leadership, admin* 
islrative and clinical, to assure thoughtful 
supervision, planning, evaluation, and coordi* 
nation required to blend the array of available 
talents and resources into an effective center 
of services. 

Responsibility and commensurate authority 
should be delegated to ensure optimal utilisa¬ 
tion of each person's skills, respecting prin¬ 
ciples of ultimate legal and clinical responsi¬ 
bility. As stated elsewhere by the APA. "The 
need for cooperatively defining the area of 
activity and responsibility for professionals 
who participate in the care of patients requires 
that physicians or their designees be recog¬ 
nised as having the ultimate responsibility for 
patient care. They, and they alone, are trained 
to assume this responsibility. In the public 
interest, other professionals or nonprofes- 
sionals, when contributing to patient care, 
must recognise and respect this ultimate 
responsibility. * 

Psychiatric Outpatient Clinics 

In a psychiatric outpatient clinic, a psychiatrist 
assumes responsibility for providing diagnos¬ 
tic, consulting, and therapeutic services for 
outpatients with the help of a professional 
staff that includes at least the disciplines of 
psychiatry, psychology, and social work. This 
staff nucleus may be supplemented as needed 
by representatives of related disciplines, such 
as pediatrics, internal medicine, neurology, 
mental health nursing, speech therapy, reme¬ 
dial techniques, physical and occupational 
therapy, and rehabilitation. 

Members of the various disciplines not only 
work on the staff but also function on the team 
in daily practice, coordinatir>g their skills to 
meet the needs of patients. The psychiatrist 
who serves as director sees that this coordina¬ 
tion is effective. He assumes responsibility for 
all clinical functions and is on duty sufficient 
time, on a regularly scheduled basis, to ade¬ 
quately discharge his responsibility He as¬ 
sures adequate evaluation of all new patients, 
supervision of the staff, and sustained direc¬ 
tion of the total program of services. The 
psychiatrist-in-charge retains overall authority, 
but may delegate administrative, as distinct 
from clinical, responsibility to a nonmedical 
executive or administrator. 

In addition to diagnosing and treating pa¬ 
tients, the clinic provides training for profes¬ 
sional psychiatric personrvel and those of other 
disciplines as well as education for the public; 
it participetes in various community endeavors 
related to the mentally ill and carries out re¬ 
search. The methods of implementation and 
the proportionate emphasis given to the vari¬ 
ous functions differ according to local circum¬ 
stances, community needs. ar>d clinic policy. 

The clinic may serve patients for whom 
appropriate psychiatric assistance in a con¬ 
venient outpatient clinic may prevent more 
prolonged illness, those recovering from a 
stage of illness that required hospitalisation 
and who may need further outpatient care as 
they resume a regular way of life, those who 
are referred for prehospitalitation evaluation, 
and those who can benefit from temporary 
therapeutic intervention to overcome a life 
crisis. 


’ PnnciptBS Undartying interdisctplm^ry Re- 
iMtions Betwean the Professions of Psycnietry 
end Psychology —A Position Statement by the 
Council of the American Psychiatric Associa¬ 
tion. February 1964 


Admission policies for outpatient clinics 
vary Many clinics have an "open door," or 
walk-in," policy, indicating that they accept 
both self-referrals and referrals from com¬ 
munity agents. Others accept only those coses 
that have been referred by another professional 
source. Some clinics specialize in the diagnosis 
and treatment of children, adults, or special 
populations, such as people with alcohol prob¬ 
lems. Each clinic has a written plan indicating 
the scope of its admission policy and referral 
plan, and the plan is well known to all referring 
sources. 

The services of a clinic may be offered on 
either a full- or part-time basis, according to 
local circumstances. Whatever its arrange¬ 
ment, the clinic should be accessible to the 
members of the community It serves. For ex¬ 
ample. a clinic serving an area where many 
working people are paid by the day or hour 
with little or no provision for sick leave should 
be open some evenings or weekends so as not 
to discourage or penalize those who would 
have to take a loss in pay to begin or continue 
treatment. 

The clinic's participation in community ser¬ 
vice plans is an important responsibility Sorr«e 
ir>dividuals may have a problem that can best 
be removed or alleviated by another agency, 
and the clinic cooperates with other community 
resources wherever possible. Some patients 
need help from several sources, and the pro¬ 
fessionals involved must clarify the needs arnl 
outline areas in which each can be most effec¬ 
tive. Working relationships with surrounding 
inpatient facilities are maintained to achieve 
easy flow of patients in and out of inpatient 
services and to avoid administrative delays 
and failure of communication about patients. 

The clinic may be affiliated with a medical 
school, hospital, welfare or public health de¬ 
partment, or other appropriate professional 
organizations for the exchange of services, 
scientific advancement, and professional and 
administrative support. If not, it achieves these 
aims through the use of qualified consultants 
or by establishing a professional advisory 
board of appropriately qualified persons. 

The psychiatric outpatient clinic is often 
•■ked to furnish an evaluative report regarding 
a patient. The content of a report is determined 
by the purposes of the agency for which it is 
prepared and it is in keeping with ethical prac¬ 
tice. 

Psychiatric Services in General Hospitals 

All gmnmrel hospitels should have a well- 
known plan for receiving, management, end 
disposition of psychiatric patients. If the 
general hospital has a psychiatric service 
or department, there must be a qualified 
psychiatrist in charge, with appropriate 
ellied personnel, particularly nursing person¬ 
nel who have had training in the management 
of psychiatric patients. 

Every general hospital must think through its 
responsibilities for the person presenting him¬ 
self with psychiatric symptoms, in order either 
to admit the patient or to assist in quickly re¬ 
ferring him to the nearest treatment resource 
capable of providing prompt diagnosis and 
treatment for the particular case. The feasibility 
of establishing a psychiatric service in a gen¬ 
eral hospital as a part of the network of the 
total community health program will depend 
upon many factors, including local needs, the 
availability of other facilities, the availability 
of staff, and the orientation of the medical 
professional in the hospital and community. 


Whether a separate psychiatric service can 
or cannot be provided, it is frequently possible 
to use some general medical, minimal care, 
or other beds for psychiatric patients and to 
secure the services of a consultant psychiatrist. 
All good general hospitals have a plan for 
handling psychiatric emergencies, such as 
acute toxic reactions, suicide attempts, and 
acute behavioral disturbances Small hospitals 
may have two or more rooms for such patients, 
pending their transfer to a hospital where spe¬ 
cial psychiatric facilities are available. It is ad¬ 
visable that no patient with suicidal tendencies 
be released without psychiatric consultation 
if a psychiatrist is available. 

When the general hospital has a psychiatric 
service, the service provides for the care and 
treatment of patients admitted for psychiatric 
disorders and also for those patients who, in 
the course of hospitalization for another 
reason, experience a psychiatric illness. Most 
patients are admitted voluntarily, although 
occasionally the hospital seeks legal authority 
for detaining one who is very disturbed. Any 
limitations on admissions, such as those im¬ 
posed by the physical construction of the unit 
or by the training and experience of its staff, 
are clearly stated in the plan of the hospital. 

Because of the small size of the psychiatric 
unit in most general hospitals, the unit usually 
focuses on intensive short-term therapy and 
diagnostic services Some general hospitals 
have, however, found it possible to develop 
suitable facilities and staffing to admit and 
treat psychiatric patients who are expected to 
remain over 30 days. Some hospitals also have 
provision for partial hospitalization, in addition 
to round-the-clock services, and for outpatient 
services to former patients and others who do 
not need full-time hospitalization. 

Exf^erience has indicated that, expressed as 
a percentage of the bed capacity of the hos¬ 
pital. the number of psychiatric beds required 
will vary from 3 to IS percent, the moat usual 
figure being about 10 percent of the total beds. 
A capacity of 20 to 26 beds in one nursing unit 
seems to be most efficient. When a hospital is 
capable of supporting more than this number 
of beds, they are usually provided in two or 
more nursing units. Experience has shown 
that men and women may be treated in one unit 
if adequate facilities are available. 

Since the psychiatric service operates as an 
integral part of the hospital, many of its func¬ 
tional services are provided by the hospital ad¬ 
ministration. These might include most of the 
general professional services*, i.e . medical, 
surgical, and dental, dietetic, laboratory, x-ray, 
pharmacy, library, chaplaincy, and medical 
records; and administrative and maintenance 
services. 

Private Psychiatric Hospitals 

Private psychiatric hospitals are nongov¬ 
ernmental specialty hospitals. Like general 
hospitals, they may be operated on either a 
nonprofit or for-profit basis They have the 
responsibility of providing treatment programs 
with definitive goals for the welfare of the 
patient, with the realization that the period of 
hospitalization may be only a segment of the 
total treatment plan. 

The medical staff should make use of the op¬ 
portunity provided by a high ratio of medical 
staff to patients to regulate the therapeutic 
program and to observe the processes of ill¬ 
ness and the response to therapy. The most 
advanced approaches to treatment, and Individ¬ 
ualization of program to meet each patient's 
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needs, should be employed. The hospital 
should take advantage of around>the-clock 
observations by many trained observers, and 
mullidisoiplinary vievws in conference, in the 
evaluation of therapy and the integration of 
theory and practice. Thera should be a periodic 
evaluation of the effecliveitess of the hospital 
therapeutic program. Although the primary 
function of the hospital is to maintain excel¬ 
lence in psychiatric treatment, the professional 
and administrative staff should be encouraged 
to utilize the unique opportunities for education 
and research. 

Most private psychiatric hospitals serve their 
geographic communities — local, stale, and 
regional ^although a number of them, because 
of their special or unique treatment programs 
for specific categories of patients, receive 
referrals from wherever in the world these 
patients come. 

Private psychiatric hospitals, therefore, vary 
greatly. Each follows the program determined 
by its medical staff, its approach to treatment 
and its goals. Each private psychiatric hospital 
must have established written procedures by 
which it will either admit a patient or quickly 
refer him to the nearest, most appropriate, 
treatment facility. A qualified psychiatrist 
must be responsible for the treatment of the 
patient, and there must be other mental health 
professionals, including nursing personnel 
with training in psychiatric nursing. 

The length of stay in a private psychiatric 
hospital should be commensurate with the 
goals of therapy and the patient's illness. In 
keeping with the current concepts that early 
and effective intervention may result in the re¬ 
turn of the patient to his community after a very 
short period of hospitalization, the average 
length of stay is less than 60 days in throe- 
fourths of the private psychiatric hospitals. 
To meet the ultimate needs of the patient, many 
hospitals maintain medium- or long-term inten¬ 
sive treatment programs as well. The primary 
goal of hospital treatment is not the shortest 
possible stay but the most effective therapy 
Within the limits of therapeutic goals, the hos¬ 
pital should provide the type and amount of 
treatment that will result in the patient's re¬ 
sumption of healthy functioning. 

Public Psychiatric Hospitals 

A public psychiatric hospital is defined as an 
institution provided by the community — 
whether city, county, state, provincial, or fed¬ 
eral government —for the diagnosis, treatment, 
and care of patients with psychiatric and 
neurological disorders. Most hospitals in this 
group are state or provincial hospitals. They 
provide both short-term and long-term treat¬ 
ment and admit patients both voluntarily and by 
legal commitment. 

While it is recognized that variations in the 
usual type of state hospital organization are 
suitable in certain localities, the essential 
professional, diagnostic, treatment, and admin¬ 
istrative and maintenance services described 
in the preceding section on general standards 
can be applied to all public hospitals by individ¬ 
ual intarpretation. Each public hospital has an 
important function to perform in providing 
r>ecessary psychiatric services to its com¬ 
munity and in promoting psychiatric education 
and research. Recognizing the advantages of 
affiliation with medical schools and other med¬ 
ical centers in their areas, many public hospi¬ 
tals have established formal programs of parti¬ 
cipation in cooperative educational and research 
efforts 

Whether the total treatment program of the 


hospital IS separated into discrete units de¬ 
pends upon its size, its type of organization, 
and the medical administrative philosophy 
However, patients have individual and differ¬ 
ing needs, and the treatment program, however 
administratively organized, seeks to serve 
these various needs. 

The hospital should be large enough to meet 
the community's needs for psychiatric ser¬ 
vices. but not so large as to compromise its 
ability to meet the needs of each patient for 
individual treatment. Optimal size might be 
described as the most efficient and effective 
balance between the facility's ability to meet 
the unique needs of the community and its abil¬ 
ity to meet the unique needs of each patient 
One method that has been devised to achieve 
this balance is the unit syatem 

Larger hospitals may operate under this sys¬ 
tem, with several semiautonomous patient 
care units making up the complex. The treat¬ 
ment programs are organized into separata 
units of similar size. staffir>g, and types of 
patients. Regardless of how long he slays, each 
patient is admitted, treated, and discharged 
within the same unit. His treatment is the re¬ 
sponsibility of the same group of staff mem¬ 
bers from admission to discharge and after¬ 
care. In some instances, the units represent 
specific geographical areas; this ermbies the 
professional staff to work closely and continu¬ 
ously with professional and lay community 
agencies from that region. Other facilities do 
not find this geographic admission plan prac¬ 
tical and prefer to admit patients to each unit 
in rotation. Regardless of how admissions are 
handled, the goal of each unit is appropriate 
treatment for each patient at the most appro¬ 
priate site. 

The treatment program may include separate 
wards for certain types of patients with special 
treatment, educational, ar>d rehabilitation 
needs, such as children, adolescents, alcohol¬ 
ics, patients with tuberculosis, and others who 
require intensive medical treatment in addition 
to psychiatric care. 

Increasingly, public hospitals are following 
the mental health center concepts of compre¬ 
hensiveness of service and continuity of care. 
They are, therefore, developing a range of 
services, including programs of varying de¬ 
grees of partial hospitalization, outpatient ser¬ 
vices, rehabilitation, vocational guidance, and 
aftarcare in addition to the intensive inpatient 
treatment programs. A proper balance of these 
other programs allows for the more efficient 
use of the inpatient services 

The concept of the **open door" hes been 
applied to the majority of wards in most psy¬ 
chiatric hospitals. The open hospital encour¬ 
ages early treatment by emphasizing the volun¬ 
tary nature of hospitalization and the expressed 
confidence of the staff that the patient can 
accept responsibility for his own marwgement. 
Freedom of movement enables patients to do 
many things for themsalvas that might have to 
be done by staff members under other condi¬ 
tions, and thus allows more staff time available 
for the promotion of active treatment. It is 
necessary for some facilities to maintain e 
closed ward or wards, however, for those 
patients who may be likely to endanger the 
safety and welfare of themselves end/or others. 
Confidence in the facility can best be main¬ 
tained if appropriate precautions era taken to 
protect the community from the exceptional 
patient who has in the past caused it cortcern. 

The hospital encourages and participates in 
community planning for the development of 
appropriate alterrmtive resources end facilities 
to deal with social problems that have in the 


past often been assigrwd to the public psy¬ 
chiatric hospital due to the lack of available 
alternatives. The most appropriate and efficient 
use of scarce psychiatric resources requires 
that all possibilities for securing the best treat¬ 
ment and care for each individual patient be ex¬ 
plored by the patient a family, the family 
physician, and community social ager^ies, and 
that a broad range of resources be available 
in the community to meet the multiplicity of 
needs 

The hospital encourages community pro¬ 
vision for diagnostic, treatment, rehabilitation, 
and educational and preventive mental hygiene 
services for former patients, and for those for 
whom hospitalization may be averted, to 
ensure a comprehensive network of mental 
health care services. Within this network some 
services may be provided by the hospital's 
mental health clinic, which functions on e 
regular, scheduled basis, either in a fixed loca¬ 
tion or on a traveling basis. The clinic assists 
in the rehabilitation of former hospital patients, 
advises those about to enter the hospital, offers 
treatment to those who do not need hospitaliza¬ 
tion. and diagnoses and/or treats children with 
behavioral or educational problems. The staff 
of the clinic includes es a minimuni a psychia- 
triat, a social worker, and a psychologist, and, 
if the hospital has adopted the unit syatem, 
the same team follows the patient from pre¬ 
admission interview to discharge and follow-up 
care. The services of the clinic also include 
follow-up counseling, evaluation of adjustment 
after discharge, and medical supervision of 
drug dosage. 

Servicus foi the Mentally Retarded 

The past ten years or more have brought about 
a dramatic change of basic concepts regarding 
the care and treatment of persons with the 
mental retardation syndrome Consequently, 
requirements of care and treatment have 
shifted to an extent that the newly developed 
or developing facilities can no longer be con¬ 
sidered as one compatible group of '‘hospitals 
and schools for mental defectives" as was the 
case in earlier years. 

First of all. the care, treatment, education 
ar>d training of mentally retarded persons in 
the low borderline and educable range have 
shifted significantly from residential facilities 
to dey schools. Trained or qualified educators 
along with other specialists (madicine, audi¬ 
ology, speech, and physical therapy) provide 
meaningful and adequate services within the 
public school system or in schools operated by 
affiliates of the National Association for Re¬ 
tarded Children. 

Secondly, the care, treatment, and training 
for more severely retarded children (trainables) 
are being provided in many communitiaa in a 
manner similar to that in which these services 
are rendered for the youngsters who are ed¬ 
ucable. 

As a third observation, it must be acknowl¬ 
edged that, for some years now, there has been 
an observable trend for those persons who 
suffer from the rather severe to severest de¬ 
grees of retardation <decerebration syndrome) 
to outnumber either the educable or the train¬ 
able retardates in state inatitutions. Their de¬ 
mand upon the availability of total lifelong 
care has become a dominant factor. 

Thus, it is no longer possible to establish 
meaningful standards based upon traditional 
concepts. A new approach is indicated that 
takes into consideration factual changes and 
continued tranaition. 

The complexities of needed services can best 
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be dealt with by projecting varioua lifa*epan 
requiramenta aa known to ua. However, we 
ahali not attempt to make apacific racom* 
mendationa for Ihoae aervicea that are non¬ 
medical in nature. 

TIm Infam and Small CkiM Moat mentally re¬ 
tarded children are retarded at birth (prenatal 
and paranatal retardation), although it may not 
be evident at the time. They require diagnoatic, 
prognoatic, and treatment aervicea. 

The pre-achool-age medical clinic may op¬ 
erate aa an independent agency, a part of a 
general hoapital, or a part of the atate hoapital- 
training achool ayatem. In any event, utilisation 
of axiating aervicea and efforta at integration 
in regional areaa will be made and atandards 
muat be eatabliahed and maintained to meet 
axiating rweda. 

It ia deairable that the director of the clinic 
be a well-qualified pediatrician. Ha will have 
medical conaultanta on hia ataff (naurologiat. 
child paychiatriat, ophthalmologiat, dentiat, 
phyaiatriat, nutritioniata. public health nuraea, 
and others as needed). Essential are full-time or 
part-time qualified social workers, clinical 
or developmental psychologists, audiologists, 
speech, occupational, and physical therapists 
and medical secretaries. The number of ataff 
employed must correspond to the needs of the 
patients referred to the clinic. 

The clinic muat have adequate apace to func¬ 
tion. It muat have available all diagnoatic tools 
and procedures that are necessary to establish 
an inclusive and comprahenaive diagnosis, 
such aa roentgenology, clinical and anatomic 
pathology, biochemistry, genetics, and electro- 
encaphalography. 

All personnal must maet licensing and/or 
certification requirements of their respective 
professions. The clinic, if it ia eligible, must 
meet the standards of tha Joint Commission on 
Accreditation of Hospitals. 

TIm Youngct School-Age Child Mentally retarded 
children, once properly diagnoaad, will re¬ 


quire a broad range of varying services: 

ChUdrmn who are mmbuiatory and without 
significant adiustmant probimms are, genarally, 
entered into nursery schools with subsequent 
promotion into subprimary and appropriate 
grades of the public school system. Stats 
licensing procedures establish twcessary stan¬ 
dards for personnel and facilities. 

Chifdran who ara not ambulatory or who 
ha¥a ma/or ad/ustmant problems that cannot 
ba daalt with in tha public school lystam or tha 
priwata homa may require in-rssidence facili¬ 
ties that provide special orthopedic or psy¬ 
chiatric services or services to the blind, deaf, 
or others. All children in this category will be 
given the required additional diagnostic, treat¬ 
ment, rehabilitative, and educational services 
that are needed to assist them to develop their 
optimal potential. Such programs must be mul¬ 
tidisciplinary. under qualified medical direc¬ 
tion. Thus, they must meet the requirements 
of the Joint Commission on Accreditation of 
Hospitals. 

As the process of trestment and rehabilita¬ 
tion progresses, a differentiation of each child's 
long-range needs will become evident. It may 
lead to discharge into the community and refer¬ 
ral to a child guidance clinic and to the public 
special school system. It may require pro¬ 
longed hospitalisation because of specific med¬ 
ical requirements. Or, It may result in provid¬ 
ing lifelong protective care in an accredited 
institution for the chronically ill (extended care 
unit), a licensed nursing homa, or a licensed 
boarding home. In any event, local, stale, and/ 
or federal licensing requirements must be met 
and the facility should be accredited by the 
Joint Commission on Accrediislion of Hospi¬ 
tals if it is eligible. 

TIm Pfogratsiag Prsadolaicaiits tad Adolatcaatt 
Most of the mentally retarded youngsters in 
the educational and training programs will 
reach the limit of their academic potential be¬ 
fore the age of sixteen. Therefore, it is neces¬ 
sary that meaningful and adequate prevoca- 


lional programs be available at the appropriate 
lime. Whether such s program is part of a 
public school system or an integral part of a 
private or public residential care facility. It 
must meet the licensing snd certification re¬ 
quirements of the state and/or federal govern¬ 
ment. Under the current legal definition, a 
mentally ratarded youngster capable of rehabil¬ 
itation, as interpreted by the Division of Voca¬ 
tional Rehabilitation, qualifies at aga sixteen 
to participate in this program. 

Adequate day care programs and/or domi¬ 
ciliary facilities must meat the program needs 
of the clients. Also, they must meet licensing 
or certification requirements of each licensing 
body (department of health, department of 
labor, department of education, the fire mar¬ 
shal, department of insurance, etc.). 

Tha Yoang AduH and tha Adah By the time a re¬ 
tarded person is eighteen years of age, his 
future role in our society can be assessed fairly 
accurately, in most instances. The need may 
range from living more or less independently 
in the community or in a supervised group- 
living program (hostel, sheltered workshop) 
to residence in s licensed boarding home, a 
licensed nursing home, or in an institution for 
chronically disabled or ill persons Corrsspond- 
ingly, he may be economically independent, 
partially self-supporting, or receive public 
support through Medicare. Medicaid, Social 
Security, or aid to the permanently and totally 
disabled. 

In any event, adequate legal and social pro¬ 
visions must be made to protect the person 
with the mental retardation syndrome against 
physical, emotional, social, or economic ex¬ 
ploitation and abuse. Also, regardless of 
where the retarded adult lives, he must have 
adequate access to all community resources 
that he may need at any given time in his life 
span. This will require programmed super¬ 
visory services that can be included in an ade¬ 
quate protective mechanism (Guardianship 
Act). 
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SFAT1AL NEEDS OF PROGRAM 
ELEMENTS 

NOTE: Design of all spaces should be noninstitu- 
tionol. The following are suggestions for consider¬ 
ation in all program element needs indicated be¬ 
low: 

Openers in space-planning 

Live plants 

Design for groupings of 4 to 8 persons 

Comfortable light level (natural light, desk 
lamps, incandescents instead of neon, etc.) 

Freedom for hanging pictures 

Warm surface finishes in natural materials 

Views outside 

Contact with outdoors 

Visual access to mainstream of octivity. 

The following does not assume that all services 
must be located under one roof (see Location 
of Services). 

1. Inpotient Unit 

This is a short-term residential facility for living 
under a supervised therapeutic program, requiring 
a domestic or college-dormitory rather than a hos¬ 
pital atmosphere. Architectural Section, NIMH, 
recommends this area be classified residential oc¬ 
cupancy (NFPA No. 101) where permitted by local 
authorities. 

Potient Needs 

Privacy for sleeping, dressing, and bathing. 

Provision for personal grooming needs. 

As few regulations for use of facility as possi¬ 
ble. 

Patients should be able to rearrange furniture, 
hang pictures on wall, etc. 

Patient belongings should not be out of 
reach—lockable storage space should be 
provided in each patient's bedroom unless 
specifically prohibited by program. 

Domestic Needs to Be Provided Laundry and 
snack kitchen for use by each living group (16- 
24 patients). 

Socialization Areas A variety of settings is nec¬ 
essary: 

Space for small conversational groupings or 
quiet individual use (2-4 persons). Example: 
small living space in a suite of two or four 
bedrooms. 

Activity spaces for games, dancing, music, 
group living (16-24 persons). Two living 
areas are desirable to allow noisy and quiet 
activities to occur simultaneously. Quiet ac¬ 
tivity space could also be used for group 
therapy. Example: a large living room as 
the focus of living group activities with a 
smaller, comfortably furnished lounge adja¬ 
cent. 

Vititing Area Space should be provided for pri¬ 
vate visiting with family and friends. Example: 
an out-of-the-way alcove for 6 persons, located 
near the entrance to the unit and the nurse's 
station, allowing visual and conversation level 
acoustical privocy. 

NOTE: each group of 16-24 patients requires 
the above spaces. Design should allow natural 
groupings of 4-8 persons. 

Physical Plonnmg Guidelines for Community Mental 
Heoilh Centers. Oyde H. Dorsett. AIA. Architectural Con- 
sultont. National Institute af Mental Health. Bethesda. 
Md.. 1978. 


Recreetlon— pA/s^o/ exerr/se Space in the form 
of an exercise room, gymnasium, or outdoor spoce 
(especially in warm climates) should be provided. 
Example: small exercise room for group setting¬ 
up exercise program with agreement to use high 
school gym and playing fields located within easy 
walking distance. 


StoR needs 

Lounge area 

Storage for personal property 

Staff toilet 

Area for charting/private discussion with thera¬ 
pists 

Security for drugs 

Multiuse patient interview space, family discus¬ 
sion, etc. 

Minimal barriers to interaction with patients. 
Example: desks are preferable to glazed 
nursing stations. 


Housekeeping Needs 

Domestic housekeeping: 

Linens—in patients' bedrooms or locate for 
central distribution 

Each bedroom unit to have own linen supply 

Bathroom and personal items 

Central janitor’s closet 
Dietary services: 

Snacks, patients' activities in kitchen 

Feeding—hospital cafeteria and kitchen 
service on units; storage for dishes, linens, 
etc. 

Icemakers 

Complete domestic kitchen—exhaust system 
must be adequate 


Intenztve core 

Acoustical privacy 

Social space for contact with staff and freedom 
to leave confined room 
Close supervision by staff 
Controlled access to toilet, wardrobe, light 
switches outside patient’s room 
Security 

Tamperproof equipment and fixtures within pa¬ 
tient’s room and toilet (but not obviously 
tamperproof to patient) 

Tempered plate glass or removable-type deten¬ 
tion screens 

Treatment room—first aid, emergency physical 
examination items for special programs such 
as drugs, alcohol, etc. 

Laboratory with storage 
Direct access from nurse's stotion and from 
emergency rooms in general hospitals 
Audio communications between nurse's station 
and patient’s room 

Patient rooms may be used for medical care 
when needed. 

Necessary equipment not removable from the 
room must be lockable and concealable. 

We recommend occuponcy for this area be institu¬ 
tional. 


2. Emergendet 

Emergency can occur in any element of service 
at any time. Most common: 

1. walk-in 

2. escorted emergency 

Walk-in: arriving at any element of service for 
the first time to get help. This person may come 
in alone or with others. He [or she] is ambulant 
and functioning. 

Escorted emergency: ambulant but not func¬ 
tioning. 


Physical Space for Wolk-in: 

Inviting entrance 

Must have immediate relationship to outside 
while patient is in waiting-reception area 
Privacy with receptionist in stating his [her] 
needs 

NOTE: all spaces for walk-in interview and initial 
treatment, admitting of walk-in emergency can 
be those used by outpatients. 


Escorted emergency 

Will utilize all staff and space in emergency 
suite of general hospital. 

Additional spaces may be needed in general 
hospital emergency. 

Space: 

Interview space that promotes communica¬ 
tion between patient and physician. 
Holding spoce—waiting bed space—for pa¬ 
tient to wait while disposition for treatment 
is considered (i.e., sedated potient). 
Entrance available directly to intensive care 
area for escorted emergencies. 

NOTE: design and location should motivate inter¬ 
action and communication between all agencies 
and elements of service utilizing the focility. 


3. Oufpotient 

Admitting OfBcet Should be convenient to re¬ 
ceptionist 


Andllory Services 
Waiting areos 
Secretarial space 

Public and staff toilets, lounge (coffee, sink, 
refrigerator), and library-workroom 


Woiting Areos 

Limited to 8-12 patients 
Distributed throughout office areas 
Receptionist by front door—open, friendly, en- 
couroge contact between receptionist and 
patient 


Office spoce 

Conference ond interview 

Meetings (with consultation 
and educotional service) 

Ploy tHeropy 

Group theropy* 

Lorger groups 

1 ndi viduol 


Community groups 

Family 

Interogency professionol groups 

General meetings 


* Group theropy rooms to be utilized througli totol progroms 
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CMl 4 ir«n'i Tr«otm«nt Adjacent to entrance and 
child therapiit's ofRce 
Provide for observation 

Provide for work sink (as port of **messy area”), 
and locked storage 

Provide for separate toilet available to chil¬ 
dren; separate waiting area, with possibility 
of observation by parent; outdoor play 
space; scaled for children; cleonable surfoces 

OfRce Spoce Should motivate communication 
between patient and therapist, should contain 
doctor (staff) and at least four or more patients 
and be flexible in arrangement of furniture. 

Conference Spaces 

Sufficient to accommodate 16 people 
Suitable for audiovisual presentations, staff 
meetings, staff work area 
Accessible to main entrance and/or office 
spaces and rest rooms 
Suitoble for group therapy 
Provides storoge closet 

Staff Lounge Should be comfortable for 8 peo¬ 
ple odjocent to staff toilets, storage, and small 
kitchersette (coffee-making, lunch, refrigerator); 
also adjacent to staff library and workroom. 

Need for large meeting room depends on avail¬ 
ability of space in the community. Such a room 
needs audiovisual facilities, storage space, and 
sufficient toilet areas; it should be located be¬ 
tween central facilities and community. 

4. Portlel Hospitollxotlnn 

Day Cere This requires a primary social area 
(living-room-type space) 

1. Staff needs 

Office space for day program director 

Work oreo for stoff 

Medications 

Nurses* lockers and toilet 

(All located in position for informotion and 

control for particular hospital program) 

2. Patient's needs 

Storage for wraps and for personal articles 

Telephone, drinking fountain 

Toilets 

Kitchen suitable for social groups and ther¬ 
apy 

Occupotlenol Theropy This consists of quiet and 
noisy activities and depends on the program. The 
most flexible design requires at least two rooms 
of classroom sixe with two kinds of storoge: for 
patients* projects and materials and for equip¬ 
ment. The office for the program director is mostly 
program spoce for patient occupational therapy 
activities with the occupational therapist as part 
of the therapy team. It may be without stoff of¬ 
fices and consist of large rooms divided by mov¬ 
able storage cabinets. 

Recreotienol Theropy Social recreational ther¬ 
apy has the following requirements: 

Large social space 

Outdoor terrace for gardening, outdoor gomes, 
and an inoctive outdoor area for quiet 
T.V.—music 
Quiet indoor space 
Movies 

Kitchen, canteen-type 
Library (quiet) 

Quiet social area 

Not minimal but desirable are a swimming 
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pool with its own dressing rooms and toilets; and 
table games. 

Structured recreational therapy programs re¬ 
quire a small gym, for 8-12 patients at one time, 
with its own showers, dressing rooms, and lockers. 
One should inventory the community facilities that 
can be used: YMCA, schools, shopping centers, 
public porks, public pools, and other mental- 
health related programs in the community. An 
active outdoor area must be available with a 
playing held, large space for active games, etc. 

The R.T. office can be same as for O.T. Week¬ 
end ond night-evening program can be held within 
the same space as the inpatient program. 

5. Children's Day Care 

General needs include a staff office, o control 
reception room-gathering ploce, ond classrooms. 
The program could utilixe the adult gym. Toilets 
and a small snack kitchen should be available. 
(They could be used for other parts of the center's 
program.) 

Classrooms need an area for messy (wet area) 
work (sink, etc.), an outdoor areo, a teacher's 
work area with a desk (no desk in classroom), 
and also, for problem kids, quiet study; this class 
is separated from main classroom area by a cur¬ 
tain. Children's outdoor ploy space must be sepo- 
rated from adult outdoor areas. 

6. Admlnitfrotien 

Reception-waiting area 
Director's office—meeting room neorby 
Offices for progrom directors 
Volunteers and part-time office and lounge— 
with lockers and toilets 
Conference room 
Library-workroom—staff lounge 
Business—secretarial pool 
Central records for all service elements 

7. Consultotion and Education 

Meeting rooms and office spaces are located ad¬ 
jacent to or within central office groupings. Center 
can multiuse spaces for other elements of program 
for this purpose. (Basis of operations for C&S is 
out in the community and will use facility only 
to conduct business and for meetings.) 


CIRCULATION 

1. U«# for Socloiixotion 

Circulation space can be used for more than trans¬ 
portation from one area to another. Informol con¬ 
tacts, pausing along the way to look at views, 
stopping for a cup of coffee at o coffee bar 
are octivities that also encouroge social contact. 

Infry-WoHing Aroo Entrance through the front 
door to all program elements located in the facil¬ 
ity should be possible. Arriving persons should 
be greeted by a staff person out in the open. 
Example: volunteer behind a desk located in sight 
of front door. Waiting oreas should be small— 
groups of 4 to 6—in sight of receptionist. Waiting 
area allows view of mainstream of activity, but 
is located in well-defined area out of moin traffic 
pattern. 

Drinking fountain, toilets, and pay telephone 
ore adjacent to entry-waiting area. A coffee pot 
is preferable to vending machines. 


Contact with Staff Staff persons (volunteers, sec¬ 
retaries) should be located to be visible to persons 
moving in circulation pattern of building. Exam¬ 
ple: secretary for outpatient offices located in 
alcove with chairs for waiting adjocent to circula¬ 
tion space. 

Provide informal social areas as part of circula¬ 
tion spoce leading to meeting rooms, partial hos- 
pitalixation, etc. places where numbers of people 
congregate, and also at ''nodes'* in circulation 
system—places where people are likely to pause. 
Example: gathering space with area for coats, 
bathrooms outside community meeting room. 

Waiting for outpatient appointments should be 
adjacent to outpatient staff offices. Director of 
Center should be located adjacent to other staff 
offices to encourage interstaff contact. 

2. Orientotion 

Use of views outdoors ond natural light—clear 
inside/outside circulation. 

Clear relation of program spaces to front door: 
go here for outpatient, go there for day 
program, go around corner for inpatient. 
Privacy or separation provided by single turn 
in corridor or by screens—minimum of closed 
doors. 

Staff person to greet arrival to program area— 
secretary for outpatient area, nurse or 
volunteer located by entrance to inpatient 
unit, etc. 

Use staff and design of circulation spoce rather 
than barriers (locked doors) for control. 

3. Time use 

Locate community meeting areas near front 
door for night-time use—lock off rest of 
facility. 

Partial hospitalixation/inpatient section could 
have its own entrance for day/night use. 

4. Voriely 

Circulation spaces should contrast light, dark, out¬ 
side, inside, narrow, wide, free, controlled, stimu¬ 
lating (warm colors), subdued (cool colors) to pro¬ 
vide clues to kind of octivities associated with 
nearby program spoces and to maintain orienta¬ 
tion. Example: corridor outside doy program area 
widens to allow informal socialixation and use 
of lockers located against one wall and is lit by 
skylight. 

5. Zoning 

Program elements should be related to: 

Public accessibility 

Acoustical separation 

Heavy circulation/noisy octivities 

Quiet/private activities 

Scheduled use/nonscheduled use 

Frequency of use 

Day/night use 

Unique or common use 

Sole staff use 

Sole patient use 

Joint use by staff and patients 

Relation to other program spaces 

Relation to front door 

Need for outdoor space and natural light 

Need for privocy/controlled access 

NOTE: The prevalent dichotomy between circula¬ 
tion/service spaces and program spaces should 
be minimixed where possible. 
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By WILLIAM BREGER, AIA 


INTRODUCTION 

Current thinking in health planning emphaaixes 
the concept of providing a spectrum of care 
which serves the health needs of the entire 
community. This spectrum includes general 
medical and surgical facilities, mental, rehabili¬ 
tation. and tuberculosis hospitals, and long¬ 
term care facilities, hereafter referred to as 
LTC, which provide care beyond acute, short¬ 
term medical and nursing care and may be in 
either chronic hospitals or nursing homes. 

While the furtctions of a chronic hospital are 
relatively clear, what is understood by a nurs¬ 
ing home can be somewhat ambiguous. For our 
purposes, an LTC may be defined as a facility 
which is operated either independently or in 
connection with a hospital and provides nurs¬ 
ing care and medical services under the gen¬ 
eral direction of persons licensed to practice 
medicine or surgery. Furthermore, unlike the 
chronic hospital, the LTC generally does not 
have resident physicians and limits its medical 
services to minor treatment, diagnostic x-ray, 
and minor laboratory analysis. Although good 
medical practice should be available wherever 
and whenever a patient needs it, the fact is 
that major medical and surgical treatments 
are almost always performed in other facilities. 

Eight categories of LTC facilities are readily 
identifiable: general hospitals with long-term- 
care beds, voluntary chronic hospitals, local 
government chronic hospitals, public home 
infirmaries, convalescent homes, voluntary 
nursing homes, proprietary nursing homes, 
and infirmaries or homes for the aged. Other 
nomenclature for the categories listed above 
are extended care facilities, intermediate care 
facilities, shelter homes for the aged, geriatric 
homes for the aged, and long-term-care facil¬ 
ities, homes for adults, foster homes, boarding 
homes, etc. 

Each type has its own criteria for admission 
based for the most part on the type of care re¬ 
quired; but reimbursement, whether through 
private payment, private medical insurance, 
Medicare or Medicaid, etc., may as well be a 
determining factor in patient placement. What¬ 
ever problems are involved, the fact is that 
patients often require a wide range of services 
beyond initial acute medical care, and these 
services may cross several “institutional lines," 
from intensive nursing and rehabilitative care 
through lesser degrees of nursing care to per¬ 
haps simply convalescent attention. 


SOCIAL PLANNING CRITERIA 

The basic criterion used in determining the 
needs for all health care facilities is the ratio 
of beds to the population served. Generally, 
we find that there are approximately 13.2 beds 


Hospital statistics from Health and Hospital 
Planning Council of Southern New York, 1970 
and Loi^-Term Care, (LTC) Projection, 1973 
Illustrations from Michael B Miller and William 
N Breger, ”How to Plan for Extended Caro 
Service " Modern Hospital, October 1966 


per thousand population. A characteristic 
distribution of these beds is shown in Fig. 1. 

Thus, the characteristic distribution of LTC 
in all categories is 4.8 beds per thousand, and. 
equally important, is the understanding that 
the most significant single characteristic of 
this patient population is that they are elderly. 
Their age characteristics are indicated in Fig. 
2 . 


^ 0 6 LTC .o 
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Fin. 1 Ratio of beds to popoiation sonred. 



Fig. 2 Age characteristics of patient population. 


As Dr. Michael Miller says,* studies of this 
aging population in terms of their character¬ 
istics from a medical viewpoint have irnficated 
that terminal cancer is seen in only 3 to S per¬ 
cent of the patient population. Varying degrees 
of organic brain syndrome, as manifested by 
memory, intellectual, and judgmental deficits 
associated with confusion and disorientation, 
with or without locomotion disability, con¬ 
stitute at least 70 to 75 percent of the patient 
population. Recent studies ir>dioate that 20 to 
30 percent of a nursing home population may 
be expected to have experienced a significant 
psychiatric decompensation in the pre-aged 
period. Of the whole. 40 to 50 percent will 
demonstrate significant cardio-renal-vascular 
disease in varying degrees of decompensation. 
Arthropathies are virtually a universal occur¬ 
rence. although only 20 to 30 percent may 


'*‘Synthosi6 of a Therapeutic Community 
for the Aged III." published m Geriatrics, vol 
21 pp 1^1-163. August 1966 


require specific management techniques. Fif¬ 
teen to twenty percent of the patient popula¬ 
tion will present significant visual deficits, 
and there will be approximately the same num¬ 
ber with auditory deficits. Other organ system 
involvement in the same patient is the rule 
rather than exception, such as gastrointestinal, 
pulmonary, neurological, and metabolic dis¬ 
orders. Multiorgan pathology in the chronically 
aged is a distinguishing characteristic of dis¬ 
ability in contrast to other age groups. 

The utilisation rate differs as well. Extended 
care facilities, both independent and attached 
to general hospitals, have an average turnover 
of 7 to 8 patients per year per bed. or approxi¬ 
mately 40 to 50 day stays, and there are less 
rapid turnovers for other LTC facilities (propri¬ 
etary nursing homes, 1.17; voluntary nursing 
homes, 1.69; voluntary chronic hospitals, 1.30; 
public home infirmaries, 0.01; average of all 
LTC facilities, 1.43 per year). 

One can conclude as well both from the 
demographic changes in a society that is pro¬ 
portionately growing elderly and the societal 
changes of placing the elderly members of 
society in medically oriented facilities that the 
LTC facility would have a greater percentage of 
beds allotted to it proportionately in the future 
and that this area of health concern would 
experience real as well as proportional growth. 

Another aspect of social planning is the 
translation of social data into the architectural 
program. We have found that the ideal method 
of determining the physical facilities of the 
building is in terms of the proposed patient 
population rated by their capacities to perform 
activities, including daily living, both in terms 
of their physical capabilities and their behav¬ 
ioral capacities. Tables 1 to 4 describe the 
clinical nature of the patient population under 
study and give some index of the percentage of 
patient population in each group. At the conclu¬ 
sion, we will indicate the physical configura¬ 
tion of the nursing units that each group 
generates. 

Group I-Physically Disabled (15-25 percent)^ 

Patients having significant physical disabil¬ 
ities but with emotional and intellactual intact¬ 
ness and the ability to socialise in an opan. 
unsupervised environment. (See Fig. 3.) 


Group II-Mentally and Physically Disabled 
(25-30 percent) 

Patients with severe physical disabilities with 
superimposed substantial handicaps of organic 
brain disease, thus requiring total nursing care 
for physical disabilities and major supervision 
for social activities. (See Fig. 4.) 


Group III - Custodial (15-25 percent) 

Patients presenting moderate or no physical 
handicaps with aithar no or minimal amotional 
or social disabilities, thus able to function in 
an uncontrolled social milieu. However they 

'Based on 1.050 patient survey by W Breger 
at Columbia School of Public Health and Hos¬ 
pital Administration, 1970 
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function boat in a proleasionally supervised 
environment. (See Fig. 5.) 

Group IV-Mentally Disabled (30-50 percent) 

Patients having minimal to mild physical dis' 
abilities with major emotional and social dis* 
abilities, who therefore require minimal nurs* 
ing care on a purely physical level but because 
of the advanced degree of organic brain dis* 


ease (senility) these patients are essentially 
totally and permanently disabled. (See Fig. 6.) 


DESIGN CRITERIA 

The design problems unique in this facility 
mainly involve the nursing units and supportive 
facilities that are required in terms of the pro- 
jected patient population. The problems in¬ 


herent in dietary, mechanical maintenance, 
and general and building storage facilities 
are fairly uniform regardless of the type of 
projected patient population and have a basic 
similarity to medical facilities of the same sise. 
such as general hospitals, tuberculosis hos¬ 
pitals. etc. It should be noted that supply 
storage facilities, linens, equipment, etc., 
would depend to some extent on the proje'jted 
patient population. 



Fig. 3 Group 1, physically disablad. Symbols rapresenf the following facilities: CR, community room; 
N$, nursing station; 1 , toilet; S, services (l.o., utility rooms, trootment, bothing. pantry, nonpotiont storage); 
P, pantry, E, outdoor environment. (This list opplies to Figs. 3-6.) 



Fig. 4 Grotifi II. mintaliv aiid physicallv disablad. 


TABLE 1 Group I Facilities* 


Area 

Design requirements 

Community lOom 

Unsupervised 

Physical therapy 

Combined with community 
living 

Exterior enviionment 

Unsupervised 

Bedrooms. 

. Sufficient area for wheel¬ 
chairs, walkers, crutches, 
half of rooms with bed¬ 
side flush toilets 

Toilets 

20-22 in. from floor 

Bathing 

Near nurses' station, must 
be supervised 

Utility room. 

. Near nurses' station 

Pantry . 

. Supervised, near nurses' 
station 

Storage area, personal 

Limited vertical storage, 
increase in horizontal 
storage 

Nonpersonal storage 

Limited vertical storage, 
increase in horizontal 
storage 

Treatment room 

. Near nurses' station 

Family counseling 

Near nurses' station 

Nurses' station. 

. Located for convenience of 

nurses 

* Group 1 patients suffer severe physical handicaps txit are 

emotionally and physically intact 

TABLE 2 Group II Facilities* 

Area 

Design requirements 

Community room 

Supervised 

Physical therapy 

Combined with community 
living 

Exterior environment. 

Supervised 

Bedrooms . . . . 

. Sufficient area for wheel¬ 
chairs. walkers, crutches, 
half of rooms with bed¬ 
side ftush toilets 

Toilets.. 

20-22 in. from floor 

Bathing. 

. Near nurses' station, must 
be supervised 

Utility room .. 

. Near nurses' station 

Pantry . .... 

Supervised, near nurses' 
station 

Storage area, personal.. 

. Limited vertical storage, 
increase in horizontal 
storage 

Nonpersonal storage. 

Limited vertical storage, 
increase in horizontal 
storage 

Treatment room. 

. Near nurses' station 

Family counseling 

Near nurses’ station 

Nurses' station 

Located for convenience 
of nurses 


* Group 11 patiants sutfar severa physical and bahavioral 
disabiiltv Tharafore thay raouira total nursiog cara as laall 
as maior suparvision of social activitias 
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Fif. 5 Groap IN. custodiil. 



Fig. 6 Group IV. iMiitillv dnablod. 


TABLE 3 Group III Facilities* 


Area 

Design requirements 

Community room 

Unsupervised 

Physical therapy .. .. 

... Not indicated 

Exterior environment 

. . . Unsupervised 

Bedrooms. 

.. . Conventional 

Toilets. 

. . Conventional 

Bathing ... 

May be located conve¬ 
niently; nonsupervision 
permissible 

Utility room 

. Not indicated 

Pantry . 

. . . Unsupervised, near com¬ 
munity room 

Storage area, personal 

. . . Increase in vertical stor¬ 
age; conventional hori¬ 
zontal storage space 

Nonpersonal storage. 

Increase in vertical stor¬ 
age; conventional hori¬ 
zontal storage space 

Treatment room . 

Not indicated 

Family counseling . . . 

Near nurses’ station 

Nurses’ station. 

Located for convenience of 

nurses 

‘Group III patients 

require little supervision because 

they present no, or very moderate, physical and emotional 
and sxial disability 

TABLE 4 Group IV Facilities* 

Area 

Design requirements 

Community room 

Supervised 

Physical therapy 

... Not indicated 

Exterior environment 

. .. Supervised 

Bedrooms . 

Conventional 

Toilets. 

. . . Conventional 

Bathing. 

. .. Supervised, but located 
conveniently for patient 

Utility room. 

. . Not indicated 

Pantry . 

Supervised, near nurses' 
station 

Storage area, personal 

Increase in vertical stor¬ 
age. incease in hori¬ 
zontal storage space 

Nonpersonal storage. . 

. . . Increase in vertical stor¬ 
age, increase in hori¬ 
zontal storage space 

Treatment room .... 

. . . Not indicated 

Family counseling . . 

Near nurses' station 

Nurses* station . . 

Located to permit control 
of patient areas 


* On the purely physical level, patients in Group IV need 
little nursing care but require maximum supervision because 
of emotional disability 


Because, generally speaking, nursing home 
administrators cannot determine patient pop¬ 
ulation beforehand — or they choose because of 
administrative and economic patterns to have 
a wide mis of patients, the common interpreta¬ 
tion of the structure is to have the nursing 
and activity functions not flesible This type of 
building is in a great degree determined by the 
relevant codes and the most economical means 
of construction. It has been our experience, 
however, that the criterion of initial low con¬ 
struction coat results in high administrative, 
maintenance, and operational costs, and as 
building costs are a very small percentage of 
what the patient pays, a debt service of $2.50 
to $5.00 a day, it appears a false economy. 
Another factor that should be explored is that 


operational care could be improved even in 
the uniform nursing unit if the design were de¬ 
termined to a greater extent by an awareness 
of the proposed patient population. 

Regardless of what overview decisions are 
made, the design of the typical LTC is basically 
concerned with (1) the relationship of area 
size to the daily census in the facility, (2) the 
analysis of these areas in terms of the different 
functions, and (3) the criteria used in discern¬ 
ing the nursing unit layout and supportive 
facilities. 

1. In most instances the program delineates 
the size of the LTC facilities. It is determined 
by such factors as available mortey for con¬ 
struction; the need within a community as 
determined by demographic factors or methods 


of health care, code requirements, site limita¬ 
tions: ar>d, finally, the kind of operation as fore¬ 
seen by the administrator or nursing home 
operator. The nursing unit is a prime factor 
in operational cost, and thus the size of the 
facility is usually a multiple of the number of 
nursing units. Because of the cost of operation 
of feeding, therapy, and administration, the 
larger the facility, usually the more econom¬ 
ically efficient It will be, although too large a 
unit might not allow for adequate patient ser¬ 
vice functions. The average size in 1970 was 80 
beds, and the present recommended criterion is 
that it should not be less than 120 beds. In high- 
operational-cost areas, economically viable 
nursing homes require a minimum of 200 beds. 
Once the number of beds has been determined. 
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the areaa of the building can be calculated, 
bearing in mind such factors as the care given, 
the stipulation of single-bedded or multi- 
bedded rooms, and the community facilities 
provided. Again, in the typical facility at 
present, where community functions are non¬ 
existent or minimal and where the number of 
single- and multi-bedded rooms are determined 
by code or FHA regulations, etc., the sixe varies 
between a total building area of 250 and 400 
sq ft per bed. 

2. Although, as previously noted, it is de¬ 
sirable that the inter- and intraconfiguration be 
determir>ed by the medical and social patterns 
of patient care, there are common facilities 
that are required for operation by codes and 
public agencies. Thus, in an overall sense, the 
design of all independent long-term care build¬ 
ings will contain the following component 
parts; 

1. Administrative facilities 

2. Staff facilities 

3. Public facilities 

4. Medical, treatment, and morgue facilities 

5. Dietary service 

6. Storage areas 

7 Work area and maintenance areas 

8. Mechanical facilities such as boiler, 
air corKfitioner, pump 

9. Patient, staff and visitor circulation 
patterns. 

10. Nursing units including ancillary facili¬ 
ties—i.e.. nurses station, nursing unit dayroom 

11. Supportive and rehabilitative facilities 
for patients, such as recreation, dining, therapy 


The component parts listed above, except 
for items 10 and 11 —the nursing unit and sup¬ 
portive facilities —are similar to those of gen¬ 
eral hospitals, and thus criteria developed for 
general medical facilities, as indicated in the 
section on "Hospitals," may be applied to the 
LTC facilities. Some indication of the ways in 
which the areas of the LTC differ from those of 
the general hospital are listed below 

1. Admiaistrative Facilitiet Although there has 
been a great increase in staffing patterns in 
recent years nursing home administration 
facilities still require significantly less area 
and have fewer employees than do general 
medical facilities. The reasons for this are that 
nursing homes provide fewer medical, surgi¬ 
cal, and laboratory services; administrative 
problems are reduced by the lower turnover of 
patients (less record keeping and billing); and, 
usually, there are fewer visitors per patient 
per day, although there may be more family 
counseling. The administrative employees in 
a nursir>g home would number between 5 and 
10 per 200 patients, and the area required 
would be about 1 50 sq ft per employee. How¬ 
ever, with the administrative and bookkeeping 
problems involved in government aid programs 
and other funding, there has bean a remarkable 
increase in the required area for administrative 
purposes in recent years, and it is expected that 
this trend will continue. Generally speaking, 
there are the following areas: a business office; 
a lobby ar>d information center; an administra¬ 
tor's office; an admitting and medical records 
area; an administrative staff toilet room, super¬ 
vising nurses' areas; social service office; 
and staff conference room. 

2. Staff Facilhiet As stated above, the reduced 
medical services provided, as well as the usual 
absence of staff physicians, results in a con¬ 
comitant reduction of staff in an LTC facility 
as compared with a general hospital. Often 
the staffing is determined by patient population 
and is indicated in administrative codes, such 
as at least two registered nurses per facility, 


one licensed practical nurse par 20 patients, 
and one aide per patients.* These are usually 
female, whereas other employees, such as 
porters and kitchen workers, are mixed. Gen¬ 
erally speaking. LTC facilities have 'A to 1 
employee per patient, and 80 percent of them 
are female. 

The facilities needed are locker rooms, toilet 
and shower facilities, and dining room. There 
is some question as to the location of these 
facilities—whether they should be grouped 
in a separate area or distributed on each nurs¬ 
ing floor with a smaller central grouping. There 
should be a central lounge, and it should be 
accessible to the employees' dining room. 

3. Public Fictlhies The type and sise of the 
public facilities depend to some extent on the 
type of sponsorship of the LTC facility; but one 
factor is constant; the number of visitors in 
the LTC facility is much smaller per patient 
than in an acute general hospital. This is often 
reflected in parking criteria and internal visit¬ 
ing areas Where the general hospital may re¬ 
quire one visitor parking apace per bed, the 
LTC facility requiras one visitor parking space 
for between 3 and 20 beds Architectural 
features that are desirable are a visitors lava¬ 
tory on each nursing floor and, when the build¬ 
ing is large enough, a small lobby with perhaps 
a snack and gift shop. When en LTC facility 
is community sponsored, a variety of public 
functions may be provided for it, but these 
would be similar to what is provided in a com¬ 
munity supported general hospital. 

4. Medical. Treatment, and Morgue FKtIiCiet As we 
have mentioned, both legislative requirements 
and medical practice require that major treat¬ 
ment of the acutely ill patient in the LTC be 
available within general medical and surgi¬ 
cal hospitals. This gives the community an 
economical use of both staffing and facilities. 
Sometimes chronic hospitals in nonurban areas 
provide as part of their facilities intensive 
medical and surgical units; but with the notion 
of regional health care, this is not considered 
by most health planning agencies to be desir¬ 
able today The facilities in the LTC which 
are provided, where the law permits, are a 
diagnostic x-ray unit, a laboratory for hema¬ 
tology, biochemistry, etc , and, usually as part 
of the nursing unit, treatment rooms. It is de¬ 
sirable that spaces for dentistry, podiatry, and, 
on occasion, optometry, be provided if the 
patient population can support them. However, 
all these operations can usually be carried out 
in comparatively small areas. 

The requirements for a morgue facility have 
varied with different localities and different 
regulations It is ultimately a problem of opera¬ 
tion whether they should be provided or not, 
but if required because of geographic or ad¬ 
ministrative reasons, the morgue is at best a 
small area used for storage of bodies for a 
few hours or a day or two at most The autopsy 
procedure is a hospital function 

5. DiaUfy Facilitiet in the LTC es in the general 
hospital, the dietary requirements and the 
space and equipment required to support them 
are extensive and the basis for involved re¬ 
search and analysis. 

Feeding is required for nourishment end 
as a patient activity, and. quite understandably, 
the social functions of dining are important 

’Another way of interpreting staff require¬ 
ments IS by usino the New York State Code 
which requires ot staffing time one hour of 
nursing care for ambulatory patients, two 
hours of nursing care for the semiambulatory, 
and four hours per day for the bedridden or 
wheelchair-confined patient 


therapeutically. Feeding is accomplished in 
five different methods in medical facilities: 
(1) Intravenous infusions, naso-gaatric tube 
feeding, gastrostomy feeding; (2) with trays 
in bed; (3) at tables in patient rooms; (4) with 
trays in a controlled recreation room on the 
patient floor; and (5) family style in a controlled 
dayroom. in the nursing unit, or on a separate 
floor. It is understandable that methods 4 and 
5 will be favored and used more frequently 
in the LTC. Here the social dynamics of group 
situations can be developed, and it is also a 
more efficient way of providing patient dining. 
Many have held that feeding intravenously or 
with trays in bed are undesirable in terms of 
an LTC facility, but they are occasionally used, 
depending on patient conditions. Feeding 
el tables in patient rooms is used more often 
because it is possible to control behavioral 
problems in this dining context. The sice of the 
facility, however, is smaller, as the number of 
employees is much lower than in a general 
hospital. 

6. Stotaga FaciMiat In the recent past consid¬ 
erable thought has been given to ways of re¬ 
solving the storage problems of LTC facilities. 
Formerly large patient storage areas, as much 
as 25 sq ft per patient, were required, and there 
were minimal requirements for household 
supplies, linen, and furniture. However, the 
idea of the patient bringing possessions to the 
LTC to be stored is considered anachronistic, 
and the criterion used in designing storage 
areas today is about 5 sq ft per patient for 
personal storage and 5 sq ft for general hospi¬ 
tal supplies and goods. The latter is less than 
what is allotted in a general hospital, because, 
as previously mentioned, the type of care re¬ 
quired in a nursing home does not demand 
as many linens, pharmaceuticals, and aupplies. 
However, the elements of hospital storage 
should be provided, and the importance of 
ensuring the flexibility of the compartments 
for this canrmt be overemphasixed. 

7. Work Aral and MiHittiMiica Aims In general 
these are quite similar to those of the com¬ 
munity hospitals, except that there is a mini¬ 
mum of medical equipment to maintain and 
that, although the number of patients may 
be similar to the general hospital, the total 
amount of equipment in the LTC requiring 
maintenance or repair is considerably less. 
We have found a single large room to be more 
than adequate in these areas for most LTC 
facilities. 

B. Stnictufal ■nd MachMical Factofs During the 
last few years, the LTC facility has been de¬ 
signed to meet the structural and mechanical 
standards of the general hospital. As in most 
other medical facilities, problems, particularly 
of fire safety, have required fireproof build¬ 
ings, often with sprinkler protection, smoke 
detectors, xoned floor areas, and rigid stan¬ 
dards of fire resistance in terms of flooring, 
surfaces, and materials used. It is. of course, 
a fact that fire safety in a building housing 
many patients with behavioral problems (often 
involving carelessness and disorientation) 
is one of the major, if not the major factor 
in construction. While this appears evident, 
there are also other aspects of mechanical 
equipment criteria that are somewhat differant 
than those for the short-term general hospital: 
a. Lighting It has been our experience that 
the level of illumination required for the 
LTC, bearing in mind the elderly patient 
population and their reduced aensory 
awareness and perception, is somewhat 
higher than that required in the patient 
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areas of the general hospital. Further¬ 
more. the problems of safety require that 
all electric lamps and fistures be firmly 
connected to a surface to avoid tipping. 

6. Heating and Cooling An imperative 
decision that has concerned the LTC 
administrator has been the method of 
heating and/or cooling. It is generally 
found that the elderly are far more likely 
to complain of being too cold than of 
being too warm. Therefore, in terms of 
the patient population, the provision of 
adequate heat without provisions for cool* 
ing has been considered satisfactory. 
Another factor is that the confused 
patient cannot be expected to reliably 
perceive or control his environment. 
Presently, the thinking is that the use of 
air-conditioning facilities is desirable, 
ideally with individual controls. However, 
even here there are problems for the 
patients in mulli*bedded rooms. 

c. Vantilation A characteristic of many 
LTC facilities, because of the behaviorally 
difficult patient, is the problem of ventila¬ 
tion and the control of odors. It is a much 
more serious problem, at least for the 
staff and public, in this facility than in the 
gerieral hospital and must be resolved by 
proper ventilation methods, the use of 
surface materials that do not retain odors, 
and the use of plumbing and furniture 
that allow for easy mopping and cleaning. 
The professional literature on this subject 
is extensive, and this aspect of mechani¬ 
cal equipment should be thoroughly re¬ 
searched before the LTC facility is de¬ 
signed. 

9. Circttlatioa Pettenn The movement of people, 
goods and equipment in the LTC is for the moat 
part similar in nature, if not in intensity, to that 
in general hospitals. The one special problem 
is the need of adequate control for the circula¬ 
tion of the behaviorally difficult patient, for 
often the need to control the movement of 
this typo of patient comes into conflict with the 
need to provide free movement in terms of fire 
department regulations. The use of mechanical 
devices such as buxsers attached to fire doors, 
the shortening of corridors, the visual control 
of elevator doors, and controlled exits from 
the building are some of the factors that can 
help control the traffic problems involved 
with this patient population. 

10. Nurtiiig UniU and Sepportivt FaciitiM An 
almost seminal practice in the design of LTC 
facilities is the placement of patients in au¬ 
tonomous nursing units, as it is believed that 
the control and management of patients can 
best be achieved in this manner. This nursing 
unit can be defined as a self-contained group¬ 
ing of rooms, supportive facilities with unified 
control, all on one level. A basic decision is 
the sixe of the nursing unit, and while ideally 
the sixe of the unit will have a direct relation¬ 
ship to the degree and type of patient care pro¬ 
vided in the unit, nursing home codes and gov¬ 
ernmental regulations generally set the number 
of patients cared for in a nursing unit between 
30 and 60. In principle, the range could be even 
greater, as the spectrum of patients in LTC 
facilities is so varied. Thus as Table 3 shows, 
patients in Group III (custodial patients) could 
be in units of up to 100 beds, while patients 
in Group II (mentally and physically disabled 
patients) might be in units of 20 beds. 

Concomitant with the decision as to the num¬ 


ber of beds per nursing unit is the determina¬ 
tion of the number of beds per room. Here the 
guidelines are medical operational criteria, 
hospital and administrative codes, and finan¬ 
cial mechanisms. But also a very important 
consideration is the aesthetic and social values 
that the patient may have, and, even more 
important, those of the people placing him in 
the home. Thus, often patients with minimal 
cognitive awareness, requiring as much group 
support as possible, may be erroneously 
housed in single rooms because of social pres¬ 
sures. 

Most thinking today is that the two-bedded 
room with adjoining or private bath should 
be the basic room pattern regardless of nursing 
unit sixe or type of care required, and that there 
should be a certain number of single rooms 
as well within the unit for medical and be¬ 
havioral problems. 

Codes require at least one single room per 
patient unit as an isolation suite with its own 
toilet, but often the requirements are that single 
rooms be available for 10-33 percent of 
the patients. However, the problem of the 
single or the multi-bedded room, as well as 
the other functions of the nursing unit, should 
(once the minimum code requirements are re¬ 
solved) be determined by the criterion of what 
patient population would be served in the pro¬ 
gram given to the architect, and, as pointed 
out above, the criteria can range from minimum 
requirements to aesthetic and social values. 

Supporting the idea of the autonomy of the 
nursing unit are the types of ancillary facilities 
that are part of it. The functions that must 
be provided are the control of the unit from 
the nurses station, the preparation of medi- 
cir>es, the cleaning and providir>g of the entire 
range of supplies necessary for the patients, 
the supplying of supplementary food, and 
whataver bathing, recreation, dining, and train¬ 
ing facilities are required. The question of 
whether patient treatment (e.g., surgical dress¬ 
ings, etc.) should be done in the room or in a 
separate treatment room depends on the 
choices that the nurses make. All of these func¬ 
tions are usually translated into representa¬ 
tive areas as determined by the relevant codes. 
Listed in Tables 1 through 4 is an analysis of 
the types of areas, the required equipment, 
the minimum sixe. the function, and the rela¬ 
tionships that seem to be gerwric in terms 
of regulations. The fact, of course, is that, 
depending on the projected patient population, 
the typos and sixes of these facilities would 
vary. Thus, in Group III, medical prepara¬ 
tion arui treatment might be eliminated and 
the pantry might be made much larger than for 
other patient populations. However, most 
codes do allow, if not flexibility in the type of 
function required, a fairly wide range in terms 
of the sixe required. 

The essential thrust in the design of the LTC 
is ultimately in the configuration of the nursing 
unit, and, as mentioned, the genesis of the 
choices available for this is in the operational 
program initially presented to the architect, 
or, even more salutary, when developed with 
the architect. In the overwhelming percentage 
of buildings, as has been stated, most of the 
plans are made for a variable patient popula¬ 
tion. ideally with a central nursing station 
adjacent to ancillary nursir>g fur>ctions that the 
nurse directly uses, with visual control of the 
patient corridors, recreation area, and means 
of entrance and egress. The sixe of the units, 
both for economy of structure and operation, 
is as large as the relevant code would allow. 
However, as has been pointed out. there is 
really little difference between this nursing unit 


and a general hospital nursing unit, despite the 
fact that one is meant for an average 5-day stay 
and the other for an average 400-day stay. On 
a theoretic:al basis. Figs. 3 to 6 illustrate the 
correlation of possible unit configurations 
based on the patient population. While these 
designs would obviously be modified by code, 
medical practice, economy, and a difficult 
problem of determining the projected patient 
population, we believe they are valuable as 
abstractions indicating the correlation of care 
aiui planning. 

11. RshtbiliUliya Facilitias Rehabilitation and 
physical medicine is the primary medical dis¬ 
cipline involved in LTC facilities. Present think¬ 
ing is that, in terms of the aged patient popula¬ 
tion, rehabilitation should properly be both 
a physical and behavioral therapeutic process. 
For the most part, this therapy is not centered 
on making the patient operational in society 
but rather on providing adjustments for the 
patients to live with their disabilities. Just as 
difficult an aspect of this adjustment as the 
physically based problems are those problems 
generated by behavioral disabilities. While, 
broadly speaking, spaces for therapy have 
meant facilities for physiotherapy, hydrother¬ 
apy, and heat therapy, the fact is that facilitias 
for social therapy or facilities for developing 
social groupings should be part of the over¬ 
all planning. 

The areas for physically based rehabilita¬ 
tion are required by code, but the type of 
medical care given in these spaces is usually 
determined by the medical staff and adminis¬ 
tration. Often, physiotherapy, both in exercise 
and manipulation, has bean considered suffi¬ 
cient tor the patient population, and the loca¬ 
tion of this space has been both in separate 
rooms and as part of the dayroom, as this 
would induce a greater incentive for the in¬ 
dividual patient to perform in terms of a peer 
group- Whether this area is separate or part of 
other areas, the fact remains that the use of 
such apparatus as parallel bars, exercise 
wheels, etc., under proper supervision, is a 
vital part of the patients' care. The need for 
hydro and heat therapies in the LTC facility 
has often been questioned. Ultimately, the 
decision to use these latter therapies is either 
an administrative or governing regulation 

Recreational spaces are needed for the be¬ 
haviorally based therapies or what is some¬ 
times called occupational therapy, which can 
be considered both physical and behavioral 
therapy. Whereas a central area is desired, 
often the actual therapy takes place within 
the nursing unit dayroom. 

Often considered the best behaviorally based 
therapy is participation in a social community, 
whereby, as it has been demonstrated, many 
of the anxieties and much of the loneliness 
that is a concomitant of the aging proceas 
can be reduced. These group situations may 
take the forms of religious services, lectures, 
group games, group teas; even a bar has been 
used. However, the most important aspect that 
generates or>e of the most difficult planning de¬ 
cisions is the development of a community 
within the LTC. whereby patients will be pro¬ 
viding support for others In terms of archi¬ 
tectural configurations, spaces for this activity 
have been arranged so that sleeping rooms 
open directly onto living rooms, or they have 
been provided by eliminating halls and having 
spaces open into large community areas. It 
is through the exploration of this problem 
that architectural planning may be considered 
an aid of therapy as well. The sixe of these 
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Nursing unit 


Type and size ot room 

Activity 

Equipment and sizes 

Relationship 

Comments 

Single 1125 sq HI 

Multi bedded (100 sq ft 
per bed), cubicle 
curtains required 

Depends on patient 
population 

Will serve for both sleeping 
and general activity, and 
may also include dining, 
recreation, and therapy 

Beds (usually gatch type) with side rails, 36 by 

86 in.; overbad tables (usually not required); bed¬ 
side cabinet, 16 by 20 in ; chairs, straight back 
and arms (at least one chair per bed) 

Storage Space; 

Vertical storage - robes, outdoor clothing in 
closets or wardrobes. 1 ft 8 in. wide by 1 tt 10 in. 
deep, should contain shoe rack and shelf 

Not more than 120 ft from 
nurses* station 

See plans; desirable distribution 
should be based on administra¬ 
tive practices 



Horizontal storage - cabinets or built-in drawers. 

1 tt 6 in deep 





(Note Ideelly. vertical storage areas should be in¬ 
creased for ambulatory patients and horizontal 
storage increased for nonambulatory patients.) 





Optional Equipment: 

Small table, ideally round with a heavy pedestal 
base; platform rocking chairs, where patient condi¬ 
tions permit, lavatory; cabinet for storing patient 
toiletries 





(Note Where private toilet is used, lavatory may be 
placed in toilet.) 



Toilet 13 by 6 ft) 

Toilet and lavatory 
(3 by 8 ft and/or 

6 by 5 ft) 


Required; 

Grab bars, toiletry cabinet and/or space for 
toiletries, mirror 

(Note: lavatory should be accessible to wheelchair 
patients.) 





Optional; 

Oivert-a-valve. bedpan washer 



Nurses’ station 
(minimum 6 (in ft 
of counter with 
access soace on 
both sides) 

Conuol of nursing unit 
charting communications, 
storage of supplies and 
nurses* personal effects 

Patient charts (9 by 12 in.-May be movable or 
set into the desk), chart rack for 40 charts (4 ft 
wide by 16 in. deep), writing desk, legal files, 
cabinet storage area, outlets for nurses’ call 
system, telephones 



Nuises' toilet room 

15 tt by 4 It 6 ln.| 


Toilet, lavatory, toiletry cabinet, mirror 

Convenient to nurses' 
station 

Although not desirable, often 
used as visitors’ toilet as well 

Clean workroom 
(minimum 8 by 6 ft 1 

Storage and assembly of 
clean supplies such as 
instruments, etc 

12-ft-minimum work counter with back splash, 
instrument sterilizer. 2 sinks, drawer and 
cabinet storage 

No more than 120 ft from 
patients’ rooms 


Medicine room, 

1 ft 6 in. by 5 ft 
cabinet (mediprep 
unit) 

Storage and preparation of 
medicine 

Sink, refrigerator, locked storage 

(Note; Facilities for preparation of medication can 

in mediprep unit.) 

Adjacent to nurses’ station 

May be a designated area 
within clean workroom if self- 
contained cabinet is provided 

Soiled workroom 
(minimum 8 by 6 ft) 

Cleaning of supplies and 
equipment 

Clinical sink-bedpan flusher. work counter, waste 
and soiled linen receptacles 

No more than 120 ft from 
patients’ rooms 


Enclosed storage space 
(4 by 4 ft) 

Clean linen storage 



May be a designated area 
within the clean workroom 

Nourishment station 

5 lin ft of counter 
and work space in 
front 

Supplemental food for 
patients during nondining 
hours 

Storage area, stove, sink, refrigerator 

Optional: 

Icemaker, coffeemaker 


May serve more than one 
nursing unit 

Equipment storage room 
14 by 6 ft) 

Storage of intravenous 
stands, air mattresses, 
walkers, similar bulky 
equipment 




Patient baths (showers 
not less than 4 sq ft) 


One shower stall or bathtub for each IS beds not 
individually served, grab bars at bathing fixtures, 
recessed soapdishes 


At least one bathtub in aKh 
nursing unit 
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TABLE 5 Typical Ragulatory Raquiraments for LTC Facilities (Continued) 


Nursing unit (cont'd) 

Type and size of room 

Activity 

Equipment and sizes 

Relationship 

Comments 

Stretcher and 
wheelchair parking 
area (8 by 5 ft) 


Open space 

Easily accessible from hall, 
near exit and entrance of 
nursing unit 


Janitor's closet 

Storage and cleaning of 
house equipment 

Housekeeping supplies and equipment, floor recep¬ 
tor or service sink 


Larger cleaning area desirable 
With garbage and linen chutes 
in vertical-type buildings 

Nursing unit and patient activity areas 

Dayroom, 

total area for patient 
activities, 30 sq ft per 
patient 

Minimum size. 

300 sq ft 

Controlled and mulligroup 
activities, religious services, 
lectures, group games, 
group teas, dining (most 
frequently this is combined 
with the dayroom, but it 
can be separate) Recre¬ 
ational therapy often 
combined with this area 

Upholstered sofas and armchairs, preferably with 
straight backs and designed lor ability of patients 
to sit and get up: straight chairs similar to those 
in patient rooms: rocking chairs similar to those in 
patient rooms: tables with firm supports and round 
or rounded edges, accessible to and of a height for 
wheelchair patients (preferably with pedestal sup¬ 
ports and round tops): television sets on low 
tables or ceiling-mounted lectern 

Required floor day room 
Ideally to be controlled by 
nurses' station: different 
medical programs generate 
different relationships 

Generally nursing unit dayroom 
is 15 sq ft per patient: common 
day and dining room is 15 sq ft 
per patient 

Physiotherapy 
minimum 300 sq ft. 
approximately 3 sq ft 
per patient) 



Central to LTC circulation 
from nursing units 


a Exercise space 

Exercising, treatment and 
training in ambulation, 
stair-ciimbing, and 
activities of daily living 

Parallel bars, exercise wheel, ambulation track 
shoulder ladder, convertible exercise steps 


Structural reinforcement neces¬ 
sary for ceiling mounted 
ambulation track and wall- 
mounted exercise wheels 

b Examination and 
massage space 

Manipulations and 
massaging 

Treatment tables with pads (3 by 6 ft) 



Hydro and heat therapy 
area may be com- 
bined with physio¬ 
therapy Size 
included in area 
above 

Use of water movement and 
heat as massage 

Mobile stands, hydrocollater (2 by 3 ft high), infra¬ 
red lamp, whirlpools (partial- and full-immersion 
tanks), paraffin bath, patient lift, ultrasonic gen¬ 
erator. microwave diathermy unit 


Not usually required by code 

Occupational or 
recreational therapy 

Social and physical support 
in terms of creative 
actions 

Hand looms, potter's wheel, painting equipment, 
eesels, leatherworking toots, woodworking tools, 
sewing machines 


Size of room varies depending 
on where activity is done. Often 
area is used primarily as a 
storage facility and for fixed 
equipment (i.e., kiln. etc ). 


areas for aooial rooms is often delineated by 
relevant codes and average about 30 sq ft per 
patient, but usually the codes allow the distri* 
button in either a nursing unit dayroom, floor 
lounges, or a common LTC dayroom to be done 
in terms of the administrative program. Again, 
the only rule we can recommend would be to 
arrive at this through the analysis of the pertic* 
uler patient population of the proposed facil* 
ity. Listed in Table 5, in terms of the usual 
codes and regulations, ara the typical patient 
activity areas, their size, the equipment they 
usually contain, and their relationships. 

CONCLUSION 

Mentioned above have been only the rough 
planning data of the design of LTC facilities. 
Microscopic analyses based on the kind of 
hardware patients with reduced manipulative 


ability can use, the types of furniture <such as 
seating that would allow easy access without 
strain, beds that would be sufficiently pro* 
tective, ar>d tables that would be sufficiently 
sturdy), the kind of plumbing fistures that 
the elderly patient needs, and the kinds of in* 
terior surfaces are part of the literature of 
professional magasines and should be ex¬ 
amined in detail. The essential basis, though, 
for understanding these aspects of the LTC 
is the understanding of the patient- 

Nor is it our intention to discuss the major 
problem of aesthetic values in terms of this 
patient population. The range of what aesthetic 
an LTC facility should generate, whether the 
criterion should be what society wants, what 
the employees want, what the children of the 
patient want, or what the patients want is a 
question that individual decisiona must re¬ 
solve, and these can, it is hoped, be based 


on some empirical data. It is believed as well 
that the extended care LTC program should 
generate a building that emphasises the quality 
of space required for a longer patient stay and 
that this quality should be different from that 
of the community hospital in both plan and 
form, visually and functionally. Finally, we 
should arrive at an architectural axprassion 
for this space that would be a rajection of insti¬ 
tutional forms, such as long hallways, sterile 
color schemes, mechanistic furniture, purely 
utilitarian finishes, and an acceptance of the 
fact that sunlight, casualness, and comfort not 
only are desirable patterns but also are part of 
the therapy and well-being of the LTC patient. 

The task of resolving this fundamental social 
problem of providing support for the ill eged 
is a social action that we have just begun to 
explore and to which architects can make a 
most nwaningful contribution. 
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CHILD HEALTH STATION 

The diagram (Fig. 1) shows the desirable space 
organixotion for a child health station. 

Preferred location for the carriage shelter is 
within the building if space permits. If the shelter 
must be outside, it should be placed in the lee 
of the building. 

The various rooms shall hove spoce for the 
following equipment: 


N.Y.CH.A. Memo to ArchitecH. 


Wolfing Room 

Desk and chair at control point between waiting 
room and entrance to weighing and undressing 
room, etc.; movable chairs, with ample space be¬ 
tween and around them; demonstration table; 
play pen, within the waiting room, minimum area 
60 sq ft; small chairs and table; bookshelves, 
36 in high. 

Public Toilet 

Located off waiting room. Provide one normal¬ 
sized toilet, and one child’s toilet, one lavatory, 
set 28 in from floor. 


Weighing, Undressing, ond Dressing 
Room 

Table; Bench-type clothes hamper; 25 cubicles; 
slop sink. 

Anteroom to Doctors* Offices 

Chairs. 

Doctors' Offices 

In each office*, desk; two chairs; large table; 
smaller table; lavatory (standard opartment type). 

Utility Room 

Table; refrigerator; four-burner gas range; combi¬ 
nation sink ond laundry troy (standard aportment 
type). 

Nurse’s Office 

Located adjacent to the waiting room, it can be 
used also for isolotion spoce. It will need a desk 
and a chair. 

Stoff Room 

Table and chairs. 

Stoff Toilet 

Lavatory and toilet. 

Consultotion Room 

Desk, two chairs, table, and three file cabinets. 
Slop Sink Ooset 

Must have space for cleoning equipment. 



CHILD HEALTH STATION 
SPACE ORGANIZATION 


Fig. 1 From New York City Hooling Authority. N.Y.CH.A. Memo to Ankiteth. 


489 



Health 

MEDICAL SCHOOLS 


sin AND PLANNING CONSIDERATIONS 
Site 

The modern medical center is so large and so 
complea that it should be located on the edge 
of the university campus rather than within it. 
This location will emphasise the fact that the 
medical center is a satellite in the university 
orbit, but has a degree of autonomy. It is im¬ 
portant that students and staff in the medical 
center have easy access to the main university 
campus, and that the medical center be accessi¬ 
ble to all areas of the university. 

The site should bo large enough to accom¬ 
modate growth of the school programs and 
concurrent parking for at least 20 years. The 
minimum sise recommended for a medical 
center including a teaching hospital is 50 acres, 
and 50 to 150 acres is preferable. Buildings 
should be placed on the site so that additions 
can be made as programs develop and as en¬ 
rollment increases. 

The service functions of the medical school 
involve patient care in hospitals ar>d outpatient 
clinics. Growth of research and service respon¬ 
sibilities frequently leads to the development 
of specialised hospitals, such as children’s, 
veterans’, psychiatric, chronic disease, rehabil¬ 
itation, or others. The site should permit loca¬ 
tion of these facilities in relation to the major 
teaching hospital so that staff and students 
can be within a five- to ten-minute walk. The 
teaching hospital and clinical science facilities 
should be placed on the site so that the educa¬ 
tional functions relate to and connect with the 
basic science facilities. Outdoor facilities for 
rehabilitation of patients related to the clinic 
and recreation facilities for students related 
to housing should be provided. The extent of 
these facilities varies widely among schools. 
Adequate space for housing should be pro¬ 
vided nearby. Apartment-type housing with 
play areas for children, within five minutes' 
walking distance of the hospital, is preferable. 

Adequate parking facilities should be pro¬ 
vided for students, staff, patients, and public 
convenient to each element of the medical 
center including housing. This may take the 
form of divided shopping-center-type parking, 
preferably with trees, various types of paved 
surface parking, or multilevel parking garages. 

If possible, the site should be sloping so that 
more than one level of entrance to the buildings 
can be obtained and horizontal movement of 
supplies can take place at one level without 
conflicting with horizontal movement of people 
at another level. 

The direction of prevailing wind should be 
studied so that buildings can be placed in re¬ 
lation to each other and to the campus and 
community to avoid windblown odors from 
cooking and incineration of animal waste and 
trash, bacteria from infected patients, chemical 
fumes, and low levels of radioactive isotopes. 

The site for the animal farm is not usually 
contiguous to the medical center. However, 
a minimum site of about 25 acres should be 
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provided; recent studies indicate that 120 
acres may be required. It should be located 
for convenient transportation to and from the 
animal quarters. 

Functional Relationships 

Of prime importance in planning medical 
schools is the relationship of its three major 
components: the basic science facilities, the 
clinical science facilities, and the teaching 
hospital. For the most efficient movement of 
students, faculty, patients, and supplies, the 
three should be interconnected, but for maxi¬ 
mum flexibility in expansion each should be an 
independent element. Fig. 1 illustrates this 
relationship. 

The basic science and the clinical leaching 
and research facilities, in turn, should bo at¬ 
tached to the hospital to permit easy access 
to patient units and other hospital facilities. 
The diagram also shows the possibility of ex¬ 
pansion inherent in this relationship. 

In the basic science facilities, the depart¬ 
ments can be stacked above each other with 
leaching laboratories, faculty, research and 
office apace, and lecture rooms for each depart¬ 
ment located on the same floor. The cadaver 
preparation and storage department is usually 
located on a floor accessible to grade for con¬ 
venience in handling cadavers Central animal 
quarters serve teaching and research areas 
for both basic science and clinical departments. 
A location with direct connection to the circula¬ 
tion center and at grade level for access to a 
delivery entrance for animals is important. 

Other common-use areas should be located 
where they are accessible to both the basic 
science and clinical departments Thus, a base¬ 
ment location for such facilities as the radioiso¬ 
tope laboratory and technical shops is accept¬ 
able. Administrative facilities, school post 
office, snack bar, student lounge, and book¬ 
store should be accessible from a circulation 
center and are generally placed on the first 
floor. Study cubicles for basic science students 


should be convenient to both the medical 
library and teaching laboratories. The medical 
illustration ares should be located for north 
light if possible. 

Locating the clinical science facilities in con¬ 
nection with the circulation center provides 
access to the common-use facilities mentioned 
above. These clinical science facilities, similar 
to those provided in the basic science depart¬ 
ments, consist of faculty research and office 
space, since third- and fourth-year students 
are taught in the hospital. Individual depart¬ 
ments should be on the same floors as the 
patient-care units which they serve in the ad¬ 
joining hospital. Study cubicles for third- and 
fourth-year students and house officers can be 
provided in the teaching hospital. Lecture 
rooms should be placed near the circulation 
center for greater flexibility of use. 

The arrangements and relationships of the 
elements of the departments in both the basic 
and clinical sciences are generally similar. 
Facilities for an individual department should 
be on the same floor insofar as possible. Teach¬ 
ing laboratories and their auxiliary spaces in 
basic science departments should be separate 
from but near faculty offices and research 
laboratories. 

Elements such as floor animal rooms and 
cold rooms, which are found in each depart¬ 
ment. should be stocked for economy. These 
facilities, together with lecture rooms, should 
be sized initially and located to take care of 
later expansion. 

Toilet facilities should be designed to ac¬ 
commodate expansion. If located on a circula¬ 
tion center they will be accessible to adjacent 
departments. Separate elevators for pas¬ 
sengers and supplies are recommended. 

Program Assumptions 

Because of the variations which exist among 
present schools and programs, it is apparent 
that space requirements for a new school can¬ 
not be stated dogmatically. There is great need. 
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however, for some benchmark for planning 
a new school. 

In this section, it is assumed that the basic 
science facilities, clinical science facilities, 
and teaching hospital are contiguous. 

The space considerations and requirements 
presented in this section are for two hypotheti¬ 
cal schools including basic science facilities, 
clinical science facilities, and a teaching hos¬ 
pital- The first is School A, with an entering 
class of 64 students and a hospital of 500 beds; 
the second is School B. with an entering class 
of 96 students and a hospital of 700 beds. 

School A 

1. Isa four-year university-based school. 

2. Provides space to house an entering 
class of 64 medical students, with a planned 
espansion to an entering class of 96 students. 
Enrollment in third- and fourth-year classes 
will be 60, with future expansion to 90. 

3. Provides office and laboratory space for 
a full-time faculty of 35 in the basic science 
departments and 60 in the clinical departments 

4. Provides space for 40 graduate students 
and postdoctoral fellows in the basic science 
departments and 30 in the clinical departments. 

5. Provides either conventional or multi¬ 
discipline teaching laboratories for the basic 
sciences. 

6. Has its own library, with ultimate 
capacity of 100,000 volumes. 

7. Has its own teaching hospital of 500 
beds. 

9. Has its own technical and maintenance 
shops, but heat is supplied from a central 
source. 

to. Does not provide space for teaching 
students in other health professions such as 
dentistry or nursing. 

School B 

1. Isa four-year university-based school. 

2. Provides space to house an entering 
class of 96 medical students with third- and 
fourth-year enrollment of 90 per class. 

3. Provides office and laboratory space for 
a full-time faculty of 50 in the basic science 
departments and 85 in the clinical departments. 

4. Provides space for 55 graduate students 
and postdoctoral fellows in the basic science 
departments snd 40 in the clinical departments. 

5. Provides either conventional or multi- 
discipline teaching laboratories for the basic 
sciences. 

6. Has its own library with ultimate ca¬ 
pacity of 100,000 volumes. 

7. Has its own teaching hospital of 700 
beds. 

9. Has its own technical and maintenance 
shops, but heat is supplied from a central 
source. 

10. Does not provide space for teaching 
students in other health professions such os 
dentistry or nursing. 

GENERAL ADMINISTRATION AND 
SUPPORTING FACILITIES 

Gonaral Administration 

The dean of the medical school is responsible 
for the formulation and execution of policies 
of the teaching programs and for the general 
administration of the basic sciences, the clini¬ 
cal sciences, and the teaching hospital. Be¬ 
cause of the magnitude and complexities of 
these programs, the dean will require assis¬ 
tance from competent persons in these fields. 
Table 1 gives the net area for administration. 


TABLE 1 Net Area for General Administration 


Type of facililv 

School A 

1 entering 
class of 64 
students) 

School 6 
(entering 
class of 96 
students! 


Square feet 

Total . 

3,900 

4,700 

Dean's office ... 

400 

400 

Assistant dean's office 

200 

(2) 400 

Secretaries’ offices 

450 

600 

Conference room. . 

500 

500 

Business offices. 

400 

500 

Registrar and alumni 

250 

300 

Postgraduate office 

250 

300 

Scholarship and grants 

250 

400 

Records 

200 

300 

Public information and 



publications 

200 

200 

Public toilets . 

200 

200 

Waiting room . 

500 

500 

Storage 

100 

100 


Medical School Library 

The medical school library includes the offices, 
work areas, stacks, carrels, vaults, reading 
rooms, alcoves, conference rooms, audiovisual 
rooms, and other related spaces required by 
the maintenance and service responsibilities 
connected with the care and use of recorded 
medical information. 

In programing and designing the medical 
school library, consideration should be given 
to the probable impact of future regional 
branches of the National Library of Medicine 
and the computer-based bibliographic retrieval 
and publication system called MEDLARS — 
Medical Literature Analysis and Retrieval 
System. 

The medical school library should be located 
so that its resources are quickly available to 
students, research workers, faculty members, 
hospital staff, and practicing physicians. Un¬ 
less there are large medical research collec¬ 
tions nearby, the library should be equipped 
to accommodate 100,000 volumes and 1,600 
scientific periodicals. 

Table 2 gives the net area for a medical school 
library of 100,000 volumes and 1,600 periodi¬ 
cals. Since medical library collections tend 
to increase rapidly, the library should be 
planned for future expansion. 

In designing the library, maximum flexibil¬ 
ity should be a prime consideration with neces¬ 
sary divisions In the form of partitions which 
can be moved 

Shelving, whether in stacks or in reading 
areas, should be standard library equipment, 
with standard interchangeable parts. Standard 
sections, usually 3 ft long, should be used 
throughout, with only such exceptions as floor 
layout may demand Those for medical books 
have a shelf depth of 10 in. One 3-ft-long single¬ 
faced section will accommodate approximately 
100 volumes. 

Service aisles between stacks should not be 
less than 3 ft wide. Main aisles should be at 
least 3 ft 6 in. wide. If bookstacks are on more 
than one level, or are not on the level where 
books are received, vertical transportation 
must be provided. 

Students and faculty members should have 
free access to stack areas, which should be 
provided with carrels for work and study 


These are usually alcoves, preferably adjacent 
to windows, each equipped with a desk, read¬ 
ing light, and chair. They should be provided 
at the rate of one for each ten students. How¬ 
ever, fewer may be required if individual study 
cubicles for students are provided elsewhere. 

Other rooms often associated with the stack 
ares are a microfilm storage and viewing room 
and a room for the storage of motion-picture 
films and slides. A relatively soundproof room 
for photoduplication facilities is necessary. 
An area for general reading and open-shelf 
reference work msy be supplemented by s 
number of smeller reading areas, rooms, or 
alcoves. The msin reading area should be near 
the main catalog and circulation desk. If in¬ 
dividual student study cubicles are not pro¬ 
vided in the school, student reading areas in 
the library should accommodate from 25 to 50 
percent of the total enrollment of the medical 
school and students from other programs who 
require access to the collection. Students 
seated at tables require a minimum of 25 sq 
ft of space each. Additional sealing allowance 
should be made for faculty and research staff 
and other users. 

A separate alcove with shelves, or a section 
of shelving in the main reading area, should be 

TABLE 2 Net area (in Square Feet) of 
Facilities Required for a Medical School LibrarY 
of 100,000 Volumes and 1,600 Periodicals 


Type of fsciUty 


Srhoob A 
snd R 
(rnlmris 
rliUNipfl of 
04 snd 90 
sludenti) 



Square 

feet 

29,56U 

Public fTfViCM 

Toixl . 

24. 950 


100 
400 
450 
150 
400 
150 
6, 070 
200 
400 
1,200 
1.350 
630 
450 
450 
10 000 
1,200 
200 
400 
200 
300 
250 








PAffing-r^xdlng xrrx____ 

Periodicals srrs ipcIuAing ind^xpa_1 

n*r..*ttidV ATMX _............ 

Rb**^^!**^ ^All^rtlon mom_....... 

tlrmonatrxtlon ronin_......... 

Slide* snd mo'*!* room..._....... 

Rnolutark arms_ 

Uncnclosod csnrl* 

Closed carrels 

Audiovisual storage. 

Micronim storage.... 

Food vf*iv1in| r_ 

Public toilets. -__ 

Work area; 

Total. 

4,610 


Rrti Ivins snd msUing room 
Acqiitxilions depsrtmrot... 
Cslslosing drpsrtment.... 
Prrpsrstion room......... 

Pholoduplirstion... 

Rinding snd mending. 

Serisls work sits.. 

Chief librsnsn’s offtee..... 
Receplion-secretsry’e olflee. 
.\Mistsnt librsrisns* olftees. 
Hbtoricsl librsrisn'a office. 

Office •torsge. 

Stsff room.... 

Sisff toilets snd lockprs- 

tioiisekee ping... 


500 

ftOO 

520 

150 

hOO 

240 

200 

200 

200 

120 

120 

W) 

400 

240 

240 
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provided for unbound Journals. If sloping dis* 
play shalvas are used for current issues of 
Journals, open shelving underneath for housing 
unbound earlier issues arc more convenient 
than closed compartments. 

A room with paging facilities may be pro* 
vided for the use of those on call. Small study 
rooms for group conferences of four to sia 
persons each should also be included. An area 
should be provided in the lobby or nesr the 
reference desk containing nontechnical books 
for browsing. A film* and slide*projeotion room 
and a sound*tape room, each to accommodate 
16 students and an instructor, may be required 
depending on the program. Both rooms should 
be soundproofed and designed so as not to 
distract readers in other areas. A microfilm 
reading room is necessary. A medical history 
room may be required and may be a combined 
medical history and rare medical book room, 
in which case protected windows, doors with 
looks, a fireproof vault, and special air oornli* 
tioning will be required. Well-lighted exhibit 
cases should be provided adjacent to the en¬ 
trance to the library and its main lanes of traf¬ 
fic. Public toilets, rest rooms, coat rooms, 
and Janitor services should be convenient to 
the reading areas. 

The book charging desk, located near the 
entrarHje, should control the exits from read¬ 
ing areas, workrooms, snd stacks to mlnimixe 
book loss. The card catalog should be close 
to the main entrance and near the circulation 
desk and the acquisition and cataloging rooms. 
In the staff workroom a sink should be pro¬ 
vided. Provisions should be made so that noise 
generated by activities at these areas does 
not distract readers. 

Of>e workroom subdivided into alcoves by 
double-faced bookshelves may be provided, 
instead of separata workrooms, for acquisition 
arKJ ostaloging. These rooms should be near 
the public catalog and should have direct 
access to the staokroom; 100 sq ft should be 
allowed for each staff member. 

The reception-secretary's office should be 
adjacent to the head librarian's office. A depart¬ 
mental conference room may be required. The 
head librarian's office should be accessible 
both to the staff workrooms and library clien¬ 
tele. 

The receiving room is best iocated on the 
grournl floor with access to an unloading plat¬ 
form. A work table, shelving, and shipping 
equipment should be provided. Lift service, 
preferably an elevator which will hold loaded 
book carts, between the receiving room ar>d the 
acquisitions department should be provided 
where these areas are on different floors. Vend¬ 
ing machines for food and drink should be 
located outside the library proper and be pro¬ 
vided with apace for tables. 

Animal Quarters 

The need for controlled care of animals to meet 
leaching and research requirements is reflected 
in the provision of a central animal service in an 
increasing number of medical schools. 

The location of animal quarters on the 
ground floor, where direct-connected outdoor 
animal runs and truck unloading facilities can 
be provided with complete separation from any 
other h'nctlon, has many advantages. A sep¬ 
arata entrance to serve the animal quarters is 
essential. Provision should be made for expan¬ 
sion in the initial planning. 

However, a vivarium in an adjacent wing 
with its own vertical transportation for animals, 
animal supplies, and personnel may serve the 


needs of research better than an animal facil¬ 
ity at grade level. The floors of the vivarium 
should communicate with those of the adjoin¬ 
ing structure so that animal rooms are hori- 
tontally contiguous to the research and teach¬ 
ing laboratories using them and so that animals 
can bo transferred to the laboratories without 
traversing corridors of other areas. If a vivar¬ 
ium is provided, animal-holding rooms are not 
usually required within research areas. 

Animal quarters are composed of a number 
of different kinds of areas. Each has its own 
requirements in terms of spsce snd location. 
In animal areas, provision must be made for 
the reception, quarantine, and isolation of in¬ 
coming animals near the animal entrance: for 
housing different species; for exorcising ani¬ 
mals; and for specific research projects. Isola¬ 
tion rooms for infected animals, each with a 
vestibule containing facilities for gowning and 
scrubbing, are required. 

Table 3 gives the net area for animal quar¬ 
ters. 

Animal rooms should be isolated from each 
other with no connecting openings and ar¬ 
ranged to separata clean and contaminated 
functions. A service corridor may be provided 
in addition to the main access corridor to allow 
the removal of soiled bedding and other mate¬ 
rial at the rear of a range of cages rather than 
through the main corridor. Borrowed light in 
corridor partitions and between rooms should 
be avoided since light bothers some animals. 
Windows, if used, should be placed at least 6 
ft above the floor so that animal cages can fit 
below them. Each room should have a sink 


TABLE 3 Net Area for Animal Quarters 


Typr ot fsrility 

School A 
(entering 
class of 64 
students) 

1 School B 
(entering 

1 clsas of 90 
studrnU) 


Square feet 

TuUl nrl srrs - 

11,980 

14. R60 

Animsl roomi; 

ToUl. . 

0. 730 

11. 830 

Coldblooded siiimsls snd 
squsrium... 

140 

200 

Ouines rsbbiti. hsrn- 

sUra, rsta. snd mirr 

1. ROO 

2, 700 

Pnmstr 

iso 

400 

CsU. 

2A0 

370 

l>«g» . 

2. KM) 

3. 000 

Animsl rc'orptiim-qusrsnliiir 

(3) m) 

(3) 300 

Csgr wsahing and strriliis- 
tion . 

350 

350 

Csgc ators«e. 

2M) 

280 

Dedding itorsgr. 

300 

ioo 

Fo<hI atorsgi' snd prrpsrx- 
llon... . 

T.M) 

750 

X-rsy snd fluoro»cop\ ... 

400 

400 

Sterile toolslion. 

(3) GOO 

13) 60il 

Routine Isborstory. 

200 

200 

Vcterinsrisn'a research Isb- 
oraturv .. 

630 

630 

Vetmnsrisn’a oHlrr 

250 

250 

Isolation. 

2.30 

230 

Autopsy....... 

300 

300 

Animsl morgue _ 

70 

70 

Incinerator . 

'220 

^20 

Keeper s locker. . 

260 

280 

Animsl surgery room* 



Toul... 

2 250 

3. 030 

Operating . . . 

(:i) (MM) 

(5) 1.500 

Scrubup.. 

IRQ 

360 

Recovery .._ . .. 

200 

200 

nesnup .. _ 

3tM1 

:UN) 

Instrument. 

270 

270 

Central stcriliiing . 

400 

400 


and soap diapensar. A vastibula at the entrance 
to a block of rooms where the attendant can 
change clothes and shoes is recommended 
to help reduce infection. 

The construction of animal quarters should 
be fire resistant, vermin- and insect-proof, 
end above all easy to clean. Recesses, cracks, 
and pockets should be avoided. Bases should 
be coved. Special attention should be given to 
such openings between rooms as pipes, con¬ 
duit. and telephone wiring. Doorsills will pre¬ 
vent water from leaking into the corridor when 
floors are washed down, but are not as con¬ 
venient for moving cage racks in and out of 
rooms. 

Wall surfaces should be smooth, hard, and 
easily cleaned. Ceramic tile is often used but is 
easily damaged by cage racks. For protection 
of well surfaces from such damsge, a 6*in. 
curb may be provided. Cinder- or concrete- 
block walls must be laid up with tight Joints 
and covered with a moisture-resistant mate¬ 
rial. 

Doors should be 3 ft 6 in. wide to permit 
easy passage of cage racks, and all hardware 
should be recessed. 

Floors must be able to resist the disintegra¬ 
tive action of the organic salts and acids in ani¬ 
mal urine. Quarry tile with acid-resistant Joints 
is satisfactory but should not be used in the 
corridor because of the noise created by cage 
carts as they bump along the joints. Concrete 
floors, well compacted and troweled, are also 
satisfactory. Asphalt, rubber, and vinyl tile 
floors are not recommended. 

Floor drains are suggested for monkey and 
dog rooms. These should be 6 in. in diameter 
of the flushing type with special hair traps 
to avoid clogging. Use of floor drains in smaller 
animal rooms will depend on whether the 
rooms are hosed down regularly or swept and 
wet-mopped 

Qepsftmental Offices 

Each basic science and clinical science depart¬ 
ment faculty member requires office space 
for his departmental activities and laboratories 
for research. The head of each department 
requires an office with a desk, reference table, 
and space for a conference of several persons 
located near his research laboratory and adja¬ 
cent to a secretary's office (see Fig. 2) 

The conference room, which will be used for 
meetings of groups of students, should accom¬ 
modate about 20 persons. Shelving for depart¬ 
mental books and periodicals and storage 
space for slide projectors, models, and other 
visual-aid equipment, chalk boards, and roll¬ 
up projection screens should be provided. In 
the clinical departments, x-ray view boxes are 
required. 

The secretary's offica may handle the secre¬ 
tarial work for the entire department and 
should be sized for the ultimate expansion of 
the department. 

For space estimating, a unit of sixteen 
modules may be used as the primary unit for 
each department. The balance of the staff can 
be housed in additional eight-module units 
each accommodating five or six people and pro¬ 
viding laboratory, office space, and supporting 
facilities An additional two-module space is 
required for each additional faculty member. 

Research Facilities 

Research laboratories should be provided for 
(acuity members, postdoctoral fellows, and 
graduate students in each department. 
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Fig. 3 Lavouts for research laboratories. 


The uea of module* in planning laboratory 
facilitiea permits flexibility in utilization of 
space where changes in space requirements 
are common. Utilities and duct connection* 
should be so provided that when space is 
changed utilities are available without undue 
pipe run* or perforations of walls or ceilings. 

The equipment of research laboratories will 
vary with the kind of activity performed in 
them. It should be possible to rearrange work 
counters, microscope benches, and sinks, 
and to vary the size of the room as required 
without undua labor, inconvenience, or ex* 
pense. This is most easily accomplished if all 
utilities and ducts are properly sized and lo¬ 
cated so as to make them available to all parts 
of the laboratory wing. This includes space not 
designed originally for laboratory use. 

Some possible arrangements of research 
laboratories are shown on Fig. 3. The fume 
hood is shown on the corridor wall for con¬ 
venient relation to the duct space. 

Counter heights will vary —31 in. for sit- 
down work and 37 in. for stand-up work are 
most commonly used. The choice of a penin¬ 
sula or island counter in larger laboratories 
may vary with the research project. Island 
counters can be used on all sides but are more 
expensive to install and alter; peninsula count¬ 
ers are more flexible with respect to air, vac¬ 
uum, water, gas. drainage, and electrical 
services required. 

An additional two-module space adjacent to 
the large laboratory can be divided to provide 
an office for an instructor and a special instru¬ 
ment or storage room. A two-module space 
may be used for four study cubicles for post¬ 
doctoral fellows. 

Cold room* are required In the laboratory 
wing of each department. They are refrigerated 
rooms for several workers who do procedure* 
at low temperatures. A counter with sink, un¬ 
dercounter cabinets, and shelving are usual 
equipment. Electrical, air, and vacuum connec¬ 
tions are required. All safety features such as 
safety door latches and warning lights should 
be installed. 

The term "animal-holding room" Is used to 
designate areas within a basic science or clini¬ 
cal department where small animal* are held 
for a short time. These holding rooms, located 
close to an elevator which also serves the cen¬ 
tral animal quarters, eliminate the hauling of 
animal cages through public corridors. The 
animals are assigned to a staff member con¬ 
ducting studies requiring close, periodic ob¬ 
servation or experimentation over a short time 
for a limited number of animals. These room* 
may also be available to medical students per¬ 
forming antmal experiments. Space is required 
for racks of cages, often placed back to back 
in the center of the room, with a single line 
of racks placed against the walls 

Animal operating and recovery rooms should 
be located in central animal quarters. Where 
vivaria are provided on each floor adjacent to 
departments, they should substitute for animal- 
holding rooms. 

If properly located and provided with the 
necessary utilities, storage room* can be used 
for expanded research activities. Those shown 
on the accompanying space diagrams are lo¬ 
cated and sized to allow for expansion. A four- 
module central equipment room should be pro¬ 
vided in each department. 

Auditorium and Loctura Rooms 

The auditorium and lecture room* are impor¬ 
tant teaching facilitiea for all the medical 
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■ohool dapartmante and tha taaching hospital 
Thay should ba localad for convaniant usa by 
faculty and studants from tha clinical depart* 
manta, tha taaching hospital, tha basic scianca 
facilities, and by outside groups. 

AuditortiHi The hospital auditorium is nacas* 
sary to any medical education program. It is 
used for demonstrating patients to students 
and should ba attached to tha taaching hos¬ 
pital so os to provide maximum convenience 
ar>d the least movement of patients. Ramps 
should be provided for bringing in wheelchair 
and stretcher patients. 

Tha minimum seating capacity required for 
teaching in a univeraity hospital auditorium is 
equal to the total number of students in the 
third- and fourth-year classes plus 50 percent 
additional seats. 

A second auditorium or additional lecture 
rooms may be required since prolonged usa of 
tha lecture facilities may conflict with regular 
undergraduate teaching schedules. 

For auditoriums, most authorities prefer 
fixed seats with dropleaf tablet arms, arranged 
in theater fashion with a sloping floor. The 
auditorium should have a low stage to facili¬ 
tate the demonstration of patients and should 
be equipped for the installation of closed-cir¬ 
cuit talevision. Projection facilities for sound 
films and slides, lighting controls, chalkboards, 
public-address systems, and closed-circuit 
television for doctors' paging should be pro¬ 
vided. 

Lscturi Room A significant portion of the in¬ 
struction in a medical school involves the use 
of lecture rooms. 

A minimum of three lecture rooms should 
ba provided in the basic scimnc* facilitims as 
follows: two sloping or stapped-floor lecture 
rooms of 120-150 seats each for use primarily 
in basic science courses, and one sloping or 
stepped-floor lecture room of 80 seats for 
graduate-student instruction, continuation ed¬ 
ucation, and other programs. Table 15 gives 
the area for lecture rooms for a hypothetical 
basic science facility. 

Two 150-seat lecture rooms of sloping or 
step-floor type should be provided as part of 
the clinicBt dmpmrtmmnt fmcilit/mM and rbe teacb- 
ing hospital. 

Lecture rooms included in the tables are 
sixed to accommodate a class of 96 students, 
with 25 percent additiorial seats. Although a 
class site of less than 96 students may be con¬ 
templated in the initial planning of a new medi¬ 
cal school, it will be advantageous to construct 
lecture rooms on the basis of the maximum 
class siza. 

The main entrances to lecture rooms should 
be located at the rear, although corridor access 
to the demonstration areas of lecture rooms 
is essential for bringing in tables and other 
large equipment 

A minimum distance of 10 to 1 2 ft should be 
provided between the first row of seats and 
the back wall of the demonstration space 

Fixed seets with dropleaf tablet arms are 
generally preferred for lecture rooms. Such 
seats are usually 26 in. in width and require a 
minimum back-to-back spacing of 36 in. For a 
rough estimate of lecture-room seating-area 
size, including aisles and crossovers, 10 sq 
ft per person may be used. 

Demonstration areas in all lecture rooms 
should be equipped with chalkboard, x-ray film 
illuminators, and roll-up projection screens 
A lavatory may be necessary for the demon¬ 
stration areas. 


A projection erea with platform, projector 
table, and convenient electricel outlets should 
be provided in each lecture room. Sound ampli¬ 
fication equipment with conduits for loud¬ 
speakers for sound movies should be installed. 
Projectors are noisy and some sound-absor¬ 
bent baffling may be required if a separate 
booth is not provided. 

Auxiliery speces which may be required for 
the use of the lecture rooms, such as storage 
rooms for visual aids and portable equipment, 
coat-rooms, toilat rooms, and telephone 
booths, will be determined by the individual 
school Public toilets should be convenient 
to lecture rooms. 

Study Cubiclut Consideration should be given 
to the use of study cubicles within the basic 
scianca and clinical departments for post¬ 
doctoral fellows, end in the teaching hospital 
for the house staff 

Cubicles for medical students in the first two 
years should be located in the basic science 
area. For third- and fourth-year students, 
cubicles should be in the teaching hospital. 
Table 15 gives the rnit area for cubicles for 
hypothetical schools. 

Each cubicle contains a desk with drawers on 
one side, a cabinet above the desk for books 
with a built-in fluorescent study light under¬ 
neath; and a locker which, in addition to hang¬ 
ing clothes, may be used for microscope 
storage. A duplex outlet is necessary to attach 
the microscope. The locker not only provides 
privacy by forming a barrier, but also elimi¬ 
nates the necessity for separate locker rooms. 

An allowance of 50 sq ft per cubicle is ade¬ 
quate. This includes dask, locker, chair space, 
and adjacent aisle. If aisles are double loaded 
<cubicleB on either side), privacy for the student 
may be obtained by staggering the cubicles so 
that desks are not directly opposite each other. 

It is desirable to have a lounge area nearby 
where discussions among small groups can 
be held without disturbing students in the 
study cubicle. Chalkboards and tackboard 
should be provided in this erea and vending 
machines should be available 

If the study cubicle-clothes looker combina¬ 
tion is not used, separate studant lockar rooms 
for male and female students should be pro¬ 
vided. To conserve students' time and to ease 
elevator traffic, locker rooms should be located 
close to the line of travel to teaching areas. 
The proximity of the hospital should determine 
the necessity for separate locker rooms for 
third- and fourth-year students 

A toilat room should be conr>ecled to each 
locker room or study cubicle area and showers 
should be provided in the basic science area. 

If study cubicles with lockers are installed, 
a dressing room is required adjacent to toilet 
and shower room in the basic science facilities. 
A rest room for women should be included. 

Student Activity Facilities 

Lounge Space may be provided for such activ¬ 
ities as pingpong, billiards, and card playing. 

A recessed or screened area with vending 
machines is desirable A kitchenette for pre¬ 
paring coffee and snacks is provided in some 
schools. Shelving for books and current maga¬ 
zines, an aerial for TV. and a storage closet 
adequate for card tables, phonograph records, 
and other equipment should be provided. Pub¬ 
lic and house telephones should be available. 

Table 4 gives net area for various student 
activity facilities Facilities should also be pro¬ 
vided for outdoor recreation 


Actfviliet OHtCS A student activities office near 
the student lounge may serve as headquarters 
for such sctivities as student organizations, 
honor medical societies, student publications, 
and student council, and may be the center of 
inquiry regarding athletic, recreational, and 
social events. There should be space for type¬ 
writer desks, file cabinets, and shelving. If 
the activities office is to serve as an informa¬ 
tion center, a service counter and bulletin 
board would be desirable. If the office is to be 
used for student publications, space for dup¬ 
licating machines will be required. 

Laundry Collection The medical student often 
wears more than one coat per day in the basic 
science courses. To maintain a supply of clean 
linen, a laundry collection station conven¬ 
ient to the student lounge or locker room 
should be provided with a pickup and delivery 
counter. 

Bookstore The bookstore, although primarily 
for students, should be available to all persona 
using the building. Its location on a main floor 
of the medical school is preferable 

Heshh Office A student health office will serve 
the entire tour-year student body, half of which 
will be studying in the basic science areas, the 
other half in the hospital. Locating the health 
office adjacent to medical school administra¬ 
tive offices may be desirable if they are near 
the hospital. Otherwise, a hospital location is 
suggested. 

The health office should have a waiting area, 
an office area, and an examining room and 
should provide space for a medical cabinet, a 
small domestic refrigerator for storing phar¬ 
maceuticals, an examining table, a portable 
examining light, weighing scales, storage 
cabinet for incidentals, a clothes rack, and a 
lavatory 

Medical Illustration Service 

The demand in medical schools for visual 
material to implement teaching, research, and 
patient-care programs is so great that a central¬ 
ized medical illustration service for the pro¬ 
duction of such material is required. 

Space required will depend on the extant of 
activities and number of personnel. The activi¬ 
ties of a medical illustration sarvice are divided 
into graphic arts, plastic arts, and photography. 
Closed-circuit television as a teaching aid is 
usually a separate service but may be a part of 
the medical illustration service. The medical 
illustration service usually is responsible for 


TABLE 4 Net Area for Student Activities 


Type of facility 

School A 
(entering 
class of 64 
studentsi 

School 6 
(entering 
class of 96 
students) 


Square feet 

Total. 

1,850 

2.400 

Lounge and toilets 

1,000 

1,200 

Student activities office 

200 

200 

Laundry collection 

200 

400 

Bookstore 

450 

600 

Health office and 



examination area* 




* May bt in hospital ot part of general university health 
service 
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maintaining the slide and movie projectors 
used throughout the school and facilities for 
repair and storage of such equipment should 
be provided. (See Table 6.) 

Activities to be considered in planning the 
graphic art saction include drawing, painting, 
and airbrush work, drafting for charts and tech¬ 
nical diagrams, mechanical lettering, and gen¬ 
eral art work required in preparing displays or 
scientific exhibits. A large, well-lighted room, 
aubdivided into work areas, is usually satis¬ 
factory. If possible, the area should be provided 
with natural north light. 

The activities of the plastic art saction in¬ 
clude the skilled operations required to pro¬ 
duce three^imensional models of the organs of 
the body. These activities require a room for 
working with the patient in addition to the main 
work studio. Since the activities involve close 
color matching, both tha studio and patient 
room should have north light. 


TABLE 5 Not Aroa for Madical Illustration 



School A 

School B 


(entering 

(entering 


class of 64 

class of 96 

Type of facility 

students) 

students) 


Square feet 


Total net area 

2.020 

3.170 

Administration 

Total 

370 

370 

Chiefs office 

140 

140 

Secretary and files . 
Equipment and supply 

140 

140 

room. 

90 

90 

Medical illustration Artists' 

worl( area 

600 

950 

Photography 

Total . 

1.050 

1.050 

Photo studio and 

dressing 

Photomicrography 

420 

420 

room 

90 

90 

Light lock. 

50 

50 

Darkrooms. 

12) 140 

(2) 140 

Loading room. 

30 

30 

Mixing room 

60 

60 

Laboratory 

190 

190 

Finishing room. 

70 

70 


Audiovisual; TV studu) (in¬ 


cluding control areal. 800 


Activities to be considered in planning the 
photographic saction of the department are 
photographing patients, both still and cir>e. 
photomicrography, copying, film processing 
and printing, film and print drying, film load¬ 
ing, chemical mixing, print and slide finishir>g. 

Photographing human and animal specimens 
is a regular activity of a photographic section, 
but, because of the hazards involved in han¬ 
dling fresh specimens, this work should be 
done in or near tha autopsy rooms. 

A studio for photographing patients is re¬ 
quired; two are preferable —a main studio for 
full-length studies and a *‘cloaaup'* studio for 
phtographing the head, extremities, eyas, 
and mouth. The wall of the main studio serving 
as a background should have a plain, smooth 
surface for at least 1 2 ft of its width. The ad¬ 
jacent floor space or patient area should be the 


same tone as the wall with a 3-in.-radius cove 
at the base of the wall to prevent a strong line 
of demarcation between the floor and wall in 
full-length studies. A height scale on the wall 
at one side of the background area is desirable. 
Electric outlets should be provided at either 
aide of the patient area for floodlemps ar«d 
other portable lighting equipment. An adjacent 
patients' dressing cubicle and a lavatory with 
wrist-action valvaa are necessary. The door 
for admitting patients to the studio should be 
at least 44 in. wide. 

For making 16-mm. motion pictures, about 
35 ft between background and camera is re¬ 
quired to prevent distortion. However, it is pos¬ 
sible to back the camera into an adjacent work 
area to attain this distance. Sometimes a draw 
curtain is provided between the n^in studio 
and the "closeup" studio to facilitate this 
arrangement. 

A separate room for photomicrography per¬ 
mits the photographer to work in the dark, 
which is frequently rtecessary; permits him to 
leave the equipnr>ent set up; and minimizes 
dust. The room should be near a darkroom. 

Copying charts and drawings is frequently 
done in the main studio. Copying radiographs, 
however, requires a small room that can be 
darkened. Both types of copy work can be done 
in this room. 

The smallest photographic section will re¬ 
quire two darkrooms, one for films and one for 
contact prints, enlargements, and lantern 
slides. If color films are to be processed, a 
special darkroom for this purpose should be 
provided. The volume of color printing will 
indicate whether a special darkroom for this 
purpose is warranted. Darkrooms should have 
a sink along one wall and a bench along the 
other, with 3 ft of work space between them for 
one occupant or 4 ft for 2. Film and print driers 
may be located in any open work area near the 
darkrooms. 

A room for loading film holders reduces 
traffic. A small, well-ventilatad room, with a 
sink for chemical mixing, is necessary to pro¬ 
tect equipment and materials against chemical 
fumes. 

It is desirable to provide e small room for 
motion-picture film editing and titling, and for 
binding slides. Other finishing operations such 
as spotting, trimming, and mounting may also 
be done in this room. If projection equipment 
is included, motion pictures and slides may 
be checked. 

A storage room for supplies should be pro¬ 
vided. At least one refrigerator should be 
included for storing color material. 

A storage room should also be provided in 
the general storage area of the building for 
the service. Some of the materiel handled may 
be a fire hazard and protective provisions 
should bo made. 

Technical Shops 

Central technical shops are required as a sup¬ 
portive facility to all departments of a medical 
school. However, specialized shops may be 
required in some departments The use of 
shops elsewhere on the university campus 
is not usually satisfactory from the standpoint 
of time or accuracy. 

Technical shops usually include separate 
areas for metalwork, woodwork, glassblowing, 
and electronics A metalworking shop usually 
requires a metal lathe, a drill press, two mil¬ 
ling mechines (one horizontal ar>d one vertical), 
a metal-cutting band saw. a bench grinder, 
and a universal tool and cutter grinder. Storage 


racks for bar ar>d plate atook, tool cabinets 
aruf racks, and a machinist's bench will also 
be required. The woodworking shop needs 
space for a table saw. a thickness plar>er, a 
jointer, a wood lathe, and a drill press. A heavy 
wood bench, lumber racks. ar*d tool cabinets 
should also be included. The glassblowing 
and elactronioa shops may be similar to those 
described for the department of biochemistry 
but on a larger scale. 

Each technical shop should have space for 
a desk and files to record slock purchases ar>d 
maintain requisitions from individual depart¬ 
ments. The area for technical shops is given 
in Table 15. 

Senrica FacilHitt 

Table 6 gives the area for service facilitias 

Tetoglioae Factlitiat The teaching hospital will 
need switchboards. If the medical school is 
close by, a central telephone system may be 
advantageous. Combining the swilchbosrd 
and information center ia not recomni>ended 
for a medical school complex. The switchboard 
ia therefora best located in an area inaccessible 
to the public. A doctors' call system will be 
required in the hospital. 

Postal Facilitias A postal facility in the medical 
school may assume the normal duties of a post 
office and handle the distribution of interoffice 
correspondence. If the teaching hospital is 
adjacent, a central facility of this type will re¬ 
duce duplication of mail handling and delivery. 


TABLE 6 Nit Area for Sorrici FKilHits 


Type ot faciUty 

School A 
(an taring 
cixaaof ea 
atudanta) 

School B 
(entering 
elaasof 06 
atudanta) 


Square feet 

Total oct area. 

13. 700 j 

16,050 

ToUl. 

6.000 

1 

8.350 

Talapbone equipmaot room.. 

800 

1. 100 

Poai oAce.. 

550 

1.000 

Paraoanel and purchaaing 

1 400 

400 

Employaca' locken aod toilel 



faeUitiea. 

2.000 

3,000 

Maiotanaoce abopa. 

1 POO 

1. 100 

Plaoi eogioeer.. 

150 

180 


600 

600 

Duplica ting................ 

300 

400 

Snark bar....... 

400 

600 

Ceotzal atorage: * 

ToUl. 

7. 700 

7. 700 

Baaie acieoce depart- 
menta: 



Aoatomy.. 

1,000 

1.000 

Blochemiairy. 

500 

500 

PhyalcAogy. 

500 

500 

Microbiology.. 

500 

500 

Pathology..... 

1.500 

1.500 

Pharmacology__ 

500 

500 

Conical deparimenta: 



Madidoa.. 

500 

500 

Surgery. 

500 

500 

Padlatrica.. 

500 

1 500 

Obatctrlea-gyoe- 



eology. 

500 

! 500 

Paychiatryw. 

300 

300 

Radiology......... 

600 

600 

PreveoUva nedlelfio. 

300 

1 300 


*2 otficss and lecratanas 

'Csfitral storage tpacas (ot each department art listed 
on the department tables However, areas for this storage 
are grouped hare 
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Cilltfll Stortgs Sloraga spacea within tha da- 
partmant ara diacuaaad undar othar haadinga, 
but, in addition, aaparata atoraga apaoa ahould 
ba providad for aach dapartmant alaawhara in 
tha building. Tha amount of apaca for dapart- 
manta ahould ba datarminad by thair naada 
and daaignad for aapanaion. 

A ganaral atoraga room naar maintananca 
ahopa ahould ba providad for fixturaa and 
aquipmant raquirad for building maintananca 
and oparation. 

Each dapartmant ahould hava a partitionad 
apaca for bulk atoraga. Bacauaa of variable 
loada of atorad itama, it ia prafarable to locate 
atoraga araaa on a baaemant floor to avoid 
apaoial floor live loada. 

Central araaa for atoraga and diapanaing of 
bulk auppliaa of gaaaa auch aa acatylana, 
argon, and hydrogen, and flammable liquida 
auch aa alcohol, acatona, and aylana, require 
apacially daaignad apaca readily aceaaaible 
to loading platforma and receiving araaa. Thaaa 
araaa muat comply with applicable codaa. 

Locktr and Totitt FtciRtiM Locker and toilet 
facilitiaa ahould ba providad for mala and 
female aarvioa paraonnal convenient to tha 
employee entrance. 

Snack Bar Var>ding machinaa for food and 
drink aarve aa a convenient type of anack bar. 

Another type inoludaa facilitiaa for abort- 
order fooda. a aarvioa counter with atoola. 
a table aaating area, and a praparation-atoraga 
room. Allocation of apaoa for a oaahiar counter 
and vending machinaa may ba daairabla. Tha 
anack bar ahould ba convenient to tha canter 
of activity. 

Mnintnnancc SiMigf Maintenance ahopa raquirad 
by tha medical achool and hoapital uaually 
include a mechanical ar>d plumbing ahop, an 
electrical ahop, a carpentry ahop, and a paint 
ahop. Where tha medical achool and hoapital 
ara ur>dar one roof or in cloaa proaimity, a 
aingla aat of maintananca ahopa may aarva 
both. 

Tha plant angir>aar uaually haa tha raaponai- 
bility for coordinating maintananca and repair 
activitiaa. Ha raquiraa an office with apaca for 
a daak and corraaporuianoo filaa. a aacratary'a 
office auitabla for or«a aacratary, filaa, and wait¬ 
ing apaoa, and uaually naada a aaparata draft¬ 
ing room with tablaa and plan-filing facilitiaa. 

OuglicatMig Room A central duplicating facility 
may ba raquirad if aach dapartmant doaa not 
hava duplicating facilitiaa within tha dapart¬ 
mant. Soma achoola hava aat up a print ahop 
in addition. 

BASIC SCIENCE FACILITIES 

Ideally, baaic aolanca, clinical aoianca, and 
teaching hoapital facilitiaa ara contiguoua ba- 
eauaa of tha cloaa intarraiationahip of thair 
functiona in tha teaching of clinical medicine. 

Cofivffitional and MultidiscipHna Laboratoriat 

Baaic acianoa dapartmanta hava certain com¬ 
mon alamanta, tha moat outatanding of which 
ara tha teaching iaboratoriaa. Two typaa of 
laboratoriaa ara in uaa in medical achoola 
today: conventional laboratoriaa, where aach 
dapartmant haa ita own iaboratoriaa or aharaa 
laboratoriaa with another dapartmant requiring 
aimilar facilitiaa and atudanta mova from one 
laboratory to another; and multidiaciplina 
laboratoriaa where atudanta ara aaaignad 


work apacaa and all diaciplinaa ascapt groaa 
anatomy ara taught in thia laboratory. 

With tha aacaption of groaa anatomy, tha 
baaic aciancas may ba taught in either conven¬ 
tional or multidiaciplina laboratoriaa. 

Convantionai Laboratoritf if conventional labora¬ 
toriaa ara uaad, tha following conaidarationa 
muat ba taken into account: 

• Laboratoriaa ara uaually aitad to accom¬ 
modate an entire entering claaa. They ara 
aomatimaa arranged for diviaion, by maana of 
folding partitiona. into groupa uaually of 16 
atudanta (Figa. 4 and 5). One laboratory ia uau¬ 
ally aaaignad to aach of tha diaciplinaa in tha 
baaic aciancaa, although in aoma inatancaa 
aavaral dapartmanta—for aMampla. phyaiology 
and pharmacology, and pathology arui micro¬ 
biology-may uaa tha aama laboratory. 

• Laboratoriaa ara generally referred to aa 
ait-down or atand-up iaboratoriaa. Sit-down 
laboratoriaa ara providad for microbiology, 
microanatomy and nauroanatomy, and path¬ 
ology. In phyaiology, pharmacology, and bio- 
chamiatry, moat of the work ia dona atanding 
up. In ait-down laboratoriaa, however, aoma 
atand-up work ia dona, and it la cuatomary to 
provide atand-up countara for apaeial inatru- 
manta ar>d raaganta which may ba aharad by 
groupa of atudanta. 

• Auxiliary rooma ara raquirad. Thaaa in¬ 
clude preparation and iaauing rooma, glaaa- 
ware procaaaing rooma, atoraga rooma, and 
madia-preparation rooma. Soma achoola place 
large and noiay piacaa of equipment aharad 
by groupa of atudanta in a aaparata inatru- 
mant room. 

• Graduate atudanta uaually uaa the aama 
laboratoriaa aa medical atudanta for claaa- 
room laboratory work. If aaparata facilitiaa 
ara providad, they ara located cloaa to tha 


auxiliary rooma. Tha daaign ia aimilar but aize 
will vary with tha teaching program. 

IMultidiftcifilma Labotalonai The multidiaciplina 
laboratory ia aisad to taka tha number of 
atudanta aaaignad to one teacher, uaually 
16 atudanta. although aoma achoola aaaign 24. 

Except for diaaaction, tha atudant will do all 
hia laboratory work in thia room; therefore, 
both ait-down countara, 31 in. high, and atand- 
up countara, 37 in. high, are raquirad. In addi¬ 
tion. movable tablaa 37 in. high ara raquirad for 
animal work for phyaiology (Figa. 6 and 7). 

Table 7 givaa tha area for multidiaciplina 
laboratoriaa. 

Each atudant ia aaaignad a apaca containing 
about 4 ft of atand-up counter and the aama 
length of ait-down counter oppoaita. 

Utilitiaa, atoraga, ainka, and general daaign 
and finiahaa of both atand-up arid ait-down 
apaca will be aimilar to that for convantionai 
laboratoriaa. Chalkboarda ahould ba viaibla 
from aach atudant apaca. Bulletin boarda 
ahould ba located naar tha entrance. 

An aquipmant room ia providad adjacent 
to or between aach pair of multidiaciplina 
laboratoriaa in aoma daaigna. Equipped with a 
fume hood, counter apaca with utilitiaa and 
cabinet apaca, it houaaa aquipmant raquirad 
for tha work in adjoining laboratoriaa Equip¬ 
ment auch aa centrifuge, fraazara. and rafrigar- 
atora ara available to more than one labora¬ 
tory. 

Tha laboratory managar'a office, aacretary'a 
office, and office apaca for one or two aaaia- 
tanta ahould ba providad. In addition, a ready 
atoraga room, a atudant iaauing and aupply 
room, a chemical atoraga room, cold room, 
and glaaa-waahing room ara required. If madia 
preparation or alida preparation ara to ba dona 
hare, apaca for thaaa ahould ba providad. 


TABLE 7 Ntt Arta for HypoChotical NIultidisciplina Laboratorias 


Type of rxcility | 

School A (entenng j 
claaa of 64 atudenti) 

1 School B (entering 
claaa of 06 atudenu> 


Square feci 

Total... 

22. 500 

29. 060 


Groaa ditaacting rooma (4 atudaaUAable): 


2, 560 
720 


3.840 

720 






160 


160 



250 

280 


250 




280 

Multidiacipiiaa laboratoriaa; 

(4 & 040) 

(2 (s^ 400) 

(4 & 940) 

(2 (S» 400) 

(2 d 200) 

(2 & 410) 

3, 760 

(6 d 940) 

(3 & 400) 

(6 d 040) 

(3 d 400) 

(2 0 200) 

(2 d 410) 

5. 640 
1. 200 


800 


3. 760 
800 

5,640 

1,200 

400 


AoeUlary taaebiog facUiiica: 

Cold rooma................................................... 

400 

Ragulatad tamperatura rooma................................... 

820 

820 

Humao axperimaota laboratory.................................. 

780 

780 

Glaaa waahiog, atariliaiog, aad atoraga.. 


630 


630 

Madia praparatioo room........................................ 


280 


280 

paihology tiMiir room __ 


570 


570 

Balaoce rooma................................................ 

(2 & 100) 

(2 d 280) 

(4 & 410) 

(4 & 350) 

(2 & 410) 

200 

(3 & 100) 

(2 d 280) 

(6 & 410) 

(6 ® 350) 

(2 e 410) 

300 

Calculating and drafting rooma.................................. 

560 

560 

Animal rooma_.............................................. 

1.640 
1, 400 

2. 460 

Confaranca rooma___ 

2.100 

Stockrooma. .................................................. 

820 

820 

Laboratory roanagemant: 

Laboratory managar'a oBAct..................................... 

210 

210 

Sacratarv'a offlea.............................................. 


210 


210 

Aaiiatant managara* ofliicaa_ 

(2 & 140) 

280 

(2 & 140) 

280 

Laboratory___ 

410 

410 

Cold room.................................................... 


100 


too 

Animal room_ 


100 


100 
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Fig. 6 Uiyout fof multiditctplifia labofitories. 



Fig. 7 Floor plon foi imilliditcipiino liboratoriM. 


Additional unassignad conference rooms 
sized to accommodate 20 persons may be 
provided in the basic science facilities for 
use by unscheduled groups. 

Basic Scimce Departments 

Anatomy Figure 8 shows a space diagram for a 
minimum department of anatomy. Table 8 
provides a list of net areas for an anatomy 
department. 

Dissecting Room. The teaching area for 
gross anatomy is usually one large room with 
stand-up height dissecting tables to accom¬ 
modate all the students in the course. Convani- 
enca for faculty and students and prosimity 
of elevator service to be used for transporting 
cadavers are important considerations in the 
location. Provisions should be made to pre¬ 
vent viewing of dissection procedures by un¬ 
authorized persona. One dissecting table for 
each four students is usually required. 


Tables should be arranged to allow ample 
work space on all aides. Additional space to 
accommodate one or two portable tables for 
use in demonstrations or by special students 
may be required. If dissecting tables are mov¬ 
able, a folding partition may be installed to 
provide a screen behind which the tables may 
be stacked during off-semesters, freeing the 
room for other uses. 

Handwashing facilities for students should 
be provided in the dissecting room. Surgical 
scrub-up sinks, three for each sixteen students, 
with wrist- or foot-action valves or industrial- 
type fixtures are recommended. Counter units 
should have reagent ledges, knee spaces, and 
under-counter drawers and cabinets for stor¬ 
age of student's dissecting equipment and 
demonstration microscopes. Electrical service 
outlets for microscope illuminators should be 
provided. Counter tops should have resilient 
surfaces. 

Wall-mounted x-ray illuminatora, one for 


each sixteen students, a bank of four to eight, 
should be located for easy viewing by a group. 
Chalkboards located for easy viewing by each 
sixteen-student group should also be provided. 

Storage for fixed specimens and models 
used in demonstrations and for x-ray film 
should be provided. Cabinets in a connecting 
area, such as a utility room, may suffice. 

The utfiity room, which may serve as a 
diener's work room, should have a flushing- 
rim service sink accessible to the dissecting 
area. The sink should have flush valve and 
wrist-operated valves. 

Grmdumte-student dissecting room. It 
should be adjacent to auxiliary rooms of the 
medical students' dissecting room Fixed 
equipment and mechanical facilitias should 
be similar to those furnished the medical 
student. 

Microneuroenmtomy Temching Lmboretory 
A conventional student teaching laboratory 
for microanatomy and neuroanatomy instruc¬ 
tion usually requires a demonstration area with 
a table, chalkboard, projection screen, and sit- 
down laboratory benches to accommodate all 
the students of either course Benches should 
seat four studenta on the same side to face 
in the same direction for an unobstructed view 
of the demonstration area. 

Each bench position should have knee space, 
drawers, and a cabinet for storing slides and 
microscope case. Water, air, gas, electrical 
outlets, and vacuum should be provided at 
each position. Liquid waste receptors in bench 
tops may be either lead cup sinks or contin¬ 
uous drain troughs with stone end sinks. 
Bench top material should be resilient and 
alcohol- and stain-resistant. 

In addition to sit-down benches, some stand- 
up bench space should be provided for each 
sixteen students. Bulletin boards and tack 
boards should be provided. 

Greduete^student teeching lebormtory It 
should be adjacent to auxiliary rooms of the 
medical students microneuroanatomy teaching 
laboratory. Fixed equipment and mechanical 
facilities should be similar to those furnished 
the medical student 

Gross Neuromnetomy Room This room is a 
supplementary teaching area. Usually the area 
serves also as a departmental storage center 
for specimens, in which case adjustable shelv- 
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TABLE 8 Net Area for a OaparUnent of Anatomy 


■ 

School A 

School B 


(enterlog class of 64 students) 

(entering class of 96 students) 

Type of faoillty 

With 

With 

With 

With 


conventional 

multidiseiplinc 

conventional 

multidiacipline 


departmenul 

laboratories 

departmental 

labora tones 


laboratories 


laboratories 


Assumed slse of faculty.—. 

7 

7 

10 

10 

Number of frsduaU studeots and postdoctoral fellows. 

7 

7 

10 

10 


Square feet 

Total net area_____ 

19,330 

(•) 1 

22.950 

(') 

Faculty offioea, research laboratories, and relst«l 





faeiUUeo: 





Total. 

11,640 

11,310 

IZUO 

12, 330 

ProfcMor'e offloe.-. 

210 

210 

210 

210 

Secretary’s office. 

280 

280 

280 

280 

Conference room...--—--............. 

330 

330 

330 

330 

Faculty offices.... 

(4) 360 

(4) 360 

(4) 360 

(4) 360 

Postdoctoral fellows’ olBoe. 

200 

200 

200 

200 

Data room.............. — ....—............ 

2K0 

280 

280 

280 

Bpeclal-projects room...—..... 

280 

280 

280 

280 

Research laboratories: 





Departmental...... 

610 

610 

610 

610 

General..... 

(3) 1.830 

(3) 1,830 

(4) Z 440 

(4) 2, 440 

Graduate students--- 

(2) 400 

(2) 400 

(3) 600 

(3) 600 

Special........ 

(2) 400 

(2) 400 

(1) 200 

(1) 200 

Electron microacopy rooms. 

610 

610 

610 

610 

Storage room.... —..... 

280 

280 

280 

280 

Tiasuestalniof andembeddingand techolciao’sofllee. 

1. 140 

1, 140 

1, 140 

1. 140 

Mlcroneuro preparation and technician’s office... 

370 

370 

370 

370 

Special insuument storage. 

200 

200 

200 

200 

Coklroom..-........... 

200 

200 

200 

200 

Animal room... 

(1) 410 

(1) 410 

(2) 820 

(2) 820 

Gross neuroanatomy and neurological storage room. 

410 

280 

410 

280 

Cadaver storage rooms (60 bodies) and com- 





preaeor room........... 

(2) 720 

(2) 720 

(2) 720 

(2) 720 

Embalming room........ 

360 

360 

360 

360 

Embalming room storage. 

160 

160 

160 

160 

Crematory..... 

200 

200 

200 

200 

Morgue (pathology)... 

210 

210 

210 

210 

Mortician’s office.—.....-.......... 

140 

140 

140 

140 

Urn storage room... 

Departmental oentral storage *.-- — ... 

430 

430 

430 

430 

Conveotiooal teaching: 





Total. 

7, 600 

(0 

la 290 

(*) 

Gross dissecting rooms (4 studeots/table): 





mflielJiittA 

2. 360 


3. 840 






OrntluBlf - - 

720 


720 


Utility ■■■TIT- 

160 


160 



230 


230 


Mioroneuroanatomy teaching laboratories 





Undergraduate students.............. 

3. OOO 


1 320 



720 


720 


Conference room.................-....... 

2S0 

. 

280 



* Foi total not atoa for multidiscipiina laboratoriai. sao Table 7 


*Foi central storage areas. s«e Table 6. 


ing for supfK>rling a numbar of fars of formalin 
ie raguirad. 

The damonatration labia, located at the 
canlar of the room to accommodate four 
atudants on each aide, la uaually provided 
with a alainlaaa*ataal lop with raiaad edge and 
an integral aink at one and. Lighting ahould 
be daaignad for cloaa obaarvation at tabletop 
level. Hand-waahing facilitiaa. an K-ray film 
illuminator, and a chalkboard ahould be pro* 
vidad. Storage for formalin ahould be conaid* 
arad 

Tisau 9 Staining and Embadding Thia unit 
may be aubdividad into a head taohnician a 
office, an embedding area, a aactioning and 
tiaaua*ataining area, and a alida atoraga*and* 
iaaua area with accaaa to the leaching labora* 
lory, preferably by way of a dutch door for 
iaauing alidaa and matariala. 

In the embedding room amall tiaaua apaci* 
mena are prepared, proceaaed through a num¬ 
ber of aolutiona by hand or in an automatic 
liaaue-proceaaing machine, then embedded in 
amall cubea of paraffin or celloidin. Preparing 
the apecimena requirea the uae of a refriger* 


alor for groaa tiaaue atorage and a ait-down 
counter with aink. 

For proceaaing apecimena and miaing aolu- 
liona, a atand-up counter with aink, under¬ 
counter cabineta for equipment, and wall cabi* 
neta for chemicala and reagenia are uaually 
aufficient. For embedding procedurea, an 
iaiand bench of atand-up height with paraffin 
oven at or near one end ahould be provided. 

Cabineta with drawera for paraffin molda 
and mounting blocka and for filing embed- 
menta in frequent uae ahould be provided 
A atorage room for embedmenia and for fiaed 
groaa tiaaue apecimena not frequently uaed 
ahould be provided in the general aioraga area 
of the building. Glaaed partitiona may be in- 
atalled to aeparata aectioning and mounting 
activitiea from the etainir>g procedurea. 

Sectioning and mounting activitiea re¬ 
quire ait-down countara with knee apace and 
drawera for atoring alidea and equipment 
Countera for tiaaue ataining aruf alain miaing 
ahould be of ait-down height. Each work poai- 
tion ahould have a aink. kr>ee apace, cabineta 
for equipment, and chemical atorage. For 


attaching cover glaaaea and labela, a ait-down 
counter with knee apace and drawara ia aatia- 
faclory. Hand-waahing facilitiaa ahould be pro¬ 
vided. Counter-top aurfaoea ahould be raailieni 
and atain and alcohol reaiatant. 

The aiide atoraga-and-iaaue area requirea 
atandard microacope aiide file cabineta. and 
cabirwta for atorage of boaed aeta of alidea. 

Micronauro Praparation To prepare micro- 
acope alidea uaed in the neuroanatomy courae, 
a mioroneuro preparation unit ia required aim- 
ilar in deaign and equipment to the tiaaue 
ataining and embedding unit for mioroanatomy. 
The head tachnician'a offica ahould have 
acceaa to the unit and to the corridor. 

Eiaetron Microacopy. In the preparation- 
room. atand-up and ait-down countera and a 
fume hood are required. Air, gaa. vacuum, 
and electrical outleta ahould be available. A 
refrigerator ia neceaaary for chemical atorage. 
The electron microacope ahould be located 
away from electric motora, elevatora, fana, 
and other equipment that may generate vibra¬ 
tion and atray magnetic fialda. The room ahould 
be ahielded to minimise duat, and tha room 
ahould be windowleaa. 

Electron microacopy requirea a darkroom 
next to the microacope room. Table 9 givaa 
the area for an electron microacope auite. 


TABLE 9 Net Area for Electron Microscope 
Suite* 


Type of supporlino area 

School A 
(enterino 
class of 64 
students), 
square feet 

Total 

Electron microscope rooms. 

Darkroom 

610 

(21 230 
_ 70 

Preperatinn area . 

. 280 

Fntrv ...... 

. 30 

* 


* See dapartmants of anatomy, microbioloov. and 
pathology 


Cadaver Praparation and Storaga The unit 
ahould be ao located and deaigned that no un¬ 
authorised peraona may enter. Ita location 
relative to the diaaecting and autopay rooma 
ahould not require tranaportation through any 
public araaa. It ahould be located at grade with 
a receiving entrance acceaaible to a low load¬ 
ing platform. Where deaign permita, the plat¬ 
form may alao aerve the animal-receiving 
entrance. 

The mortician'a work area or ambalming 
room ahould permit working on ail aidea of the 
embalming table and handling by atratcher 
cart, portable lift, or other meana. An em¬ 
balming table with built-in aink at one and 
ia generally preferred. A combination inatru- 
ment and acrub aink with knee- or foot-oper¬ 
ated valve, aarvice aink. and a floor drain 
ahould be provided. Floor and wall matariala 
ahould be waahabla. 

A connected atoraga room for auppliea and 
equipment ia neceaaary Shower and dreaaing 
facilitiaa for uae of the mortician ahould be 
provided. A mortician'a offica ahould be adja¬ 
cent to the area. 

Cadavar atoraga ahould be adjacent to the 
embalming room. Thera are aeveral methoda 
of atoring cadavera, aome more demanding of 
apace than othera. An efficient method ia 
atorage on individual tray ahelvea on both aidea 
of a aarvice aiale. Thirty-five tray poaitiona 
are uaually adequate for a school with a 64- 
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Fig. 8 Oiagram for a depaitmont of anatomy. 

slucient entering class; provision should be 
made in the original planning for approximately 
60 tray positions to accommodate enrollment 
increases up to 96 students. 

A crematory, if provided, should be located 
in the cadaver preparation and storage unit. 

The department Miill require storage space 
for tissue embedments and gross organs. The 
same type storage as that described for path¬ 
ology should be provided. 

Biochnmistiy Figure 9 shows a space diagram 
for a minimum department of biochemistry. 
Table 10 gives the area for the department 
for the 64- and 96-8ludent class hypothetical 
schools. 

T 0 »ching L»bormtory. The conventional 
leaching laboratory is similar to those of other 
basic sciences. Island-type laboratory benches 
approximately 16 feet long will accommodate 
eight students, four on either side. The bench 
should have a stone sink at one or preferably 
both ends and a continuous drain trough or 
cup sinks (one for each two students), a contin¬ 
uous reagent shelf, and individual service out¬ 
lets for each student. Services required are gas, 
air, vacuum, cold water, and electricity. Bench 
lops should be stone or acid-resistant compo¬ 
sition surfaces. 

A large chalkboard, smaller chalkboards for 
each 16 students, a retractable projection 
screen, and a bulletin board should be pro¬ 
vided. An instructor's table of desk height with 
knee space, cabinets, cup sink, electrical out- 
lela, cold water, and gas should be provided 
for demonstration to the claaa. 

The teaching laboratory should be adjacent 
to auxiliary rooms of the medical student teach¬ 


ing labnrtitory Fixed equipment and mechani¬ 
cal facilities should be similar to those fur¬ 
nished the medical student. 

Prmparatmn Room. A preparation room 
adjacent to the teaching laboratory is used for 
mixing reagents and for storing chemicals and 
glassware. It may be divided by partitions into 
alcoves for separating issue, storage, and 
preparation. These alcoves should have labora¬ 
tory benches, sinks, and cabinets for use as a 
research area. The storage of glassware, chem¬ 
icals, and other stocked items requires ad¬ 
justable shelving. The issuing area requires 
cabinets with small drawers and an issue win¬ 
dow or door opening into the teaching labora¬ 
tory. 

Gtassvtfara Washing and Storaga. Commer¬ 
cial glass washing and drying machines are 
often employed. In addition, a large sink with 
drainboards is required, with space for glass¬ 
ware carts, a worktable for glassware sorting, 
and shelves for storage. 

Physiology Figure 10 shows a space diagram 
for a minimum department of physiology. Table 
11 gives the net area for a physiology depart¬ 
ment. 

Taachtng Laboratory. A conventional teach¬ 
ing laboratory may be used by more than one 
department. The laboratory described here is 
a conventional laboratory designed for specific 
use by the department of physiology. With only 
minimal additional equipment this laboratory 
is suitable for pharmacology teaching. 

Many animals are used in physiology teach¬ 
ing and stand-up tables 37 in. high with casters 
to accommodate four students, two on each 
side, are suggested. A shelf under the top 


should be provided as storage space for ani¬ 
mal boards. A service island may be provided 
with gas, electrical, air, and vacuum outlets. 
Distilled water should be piped into one p/aca 
in each laboratory or preparation area and 
carboys should be used at work stations. A 
floor drain should be installed between each 
pair of service islands. 

A 4-ft fume hood should suffice for eight 
students. Space for incubators should be con¬ 
sidered unless they can be placed on counters. 

Chalkboards, a bulletin board, and a retract¬ 
able projection screen should be furnished 
similar in size and number to those in other 
teaching laboratories. Space for an instructor's 
table at the front of the laboratory is required. 

Graduate Student Teaching Laboratory. It 
should be located adjacent to auxiliary rooms 
of the teaching laboratory. Fixed equipment 
and machanical facilities should be similar to 
those furnished the medical student. 

Student Research Laboratory. Furniture 
and mechanical facilities may be similar to 
those of a typical research laboratory. 

Equipment Storage. An equipment storage 
area, adjacent to the teaching laboratory, is 
needed, as is desk space for a stock clerk and 
technician. A 31-in.-high counter with gas, air, 
vacuum, and electrical outlets and cabinets 
should be installed for testing and preparing 
equipment. An issue window or door opening 
into the teaching laboratory is desirable. Space 
for assembly of equipment to be issued and 
for glassblowing and soldering should be 
provided. 

Shielded Room, if required by the program, 
a shielded room distant from obvious electro¬ 
static interference must be provided. 
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TABLE 10 Net Area for a Department of Biochemistry 


Type of facility 

1 School A 

icntering class of 64 students; 

School B 

(entermg class of U6 studenta) 

With 

conventional 

departmental 

lalioratorirs 

With 

multidiMCipline 
labura tunes 

With 

conventional 
departmental 
la liura tones 

With 

multldiscipline 

lalioratortea 

Aaaumcd siie of faculty.......--—-- 

0 

1 

6 

9 

U 

Number of gnuluatc atudeuta aud postdoctoral feilowa. 

10 

10 

14 

14 


Square feet 

Total Dct area........ 

12. 240 

(') 

14. 980 

(»} 

Faculty offices, research laboratories, and related 





facilities: 





Total. 

8.fi70 

8. 670 

10. 090 

10, 090 

IVofessor’a office. 

210 

210 

210 

210 

Secretary's office.... 

2M) 

280 

280 

280 

Conference room—.... 

»li0 

350 

.350 

' 350 

Faculty ulficea....—.—.....— 

(3) 420 

(3) 420 

(3) 420 

(3) 420 

Fueidoctoral fellows' officea......... 

(2) 400 

(2) 400 

(2) 400 

(2) 400 

Data room..—----... 

2h0 

280 

280 

1 280 

.Speoial-proJfcU room.... 

2S0 

280 

280 

280 

Iteacaroh iaboratonn: 





Departmental___........_... 

610 

610 

610 

610 

General- 

610 

610 

(3) 1. 830 

(3) 1,830 

I'oetdoctoral fellows.... 

200 

200 

200 

200 

Graduate studeoU.......... 

(4) HOO 

(4) 8U0 

(5) 1.000 

<5) 1.000 

Storage room (future laboratory)._......... 

610 

610 

610 

610 

Storage room...... 

280 

280 

280 

280 

Glassware washing sod storage__ 

410 

410 

410 

410 

Cold room... ...... 

200 

200 

200 

200 

Special-equipment room •.---- 

430 

430 

430 

430 

( cutrifuge room >.. 

410 

410 

410 

410 

Darkrooms*...... 

(2) 200 

(2) 200 

(2) ‘.W) 

(2) 200 

(Counting room *_____ 

•280 

280 

280 

280 

Departmental shop..... 

280 

280 

280 

280 

Animal room ........._......_ 

410 

410 

410 

410 

Graduate students' t4<aohing laboratory... 

T20 

720 

720 

720 

Deparlinental storage*_____ 









1 

Conventional teaching: 





Total.. . 

3. 570 

(') 

4,890 

{•> 

Teaching laboratory..... 

3, 000 


4, 320 


Preparation room...... 

570 


570 






‘ For total net area for muHidiscipiine laboratories, see Table 7. 
'Special rooms will vary with type of research. 

’For central storage areas, see Table 6 


Audio Room. If an audio room is provided, 
it should consist of a test room and a control 
room with a tripte*glazed ctaar^glass observa* 
tion window between and with acoustical treat* 
ment, including reduction of floor vibration. 

The test room should have a microphone 
and a speaker cabinet. The control room should 
have a sit-down counter with cabinets located 
on the observation window side. 

Physio-optics Room. If the student cur¬ 
riculum includes exercises in physio-optics, 
a special room will be needed with 20-ft separa¬ 
tion between the subject and the vision chart. 
A sink for hand washing and a sit-down coun¬ 
ter for recording are necessary. 

Treadmill and Gas Analysis. A room close 
to the laboratory is preferable. The room 
should also contain a col and table for record¬ 
ing. 

Supply Room This room should be near 
the teaching laboratory. Shelving and racks 
for volatile solvent storage should be within 
a fire-resistive closet off the mixing and issue 
areas. Counter tops, 37 in. high, with gas, air, 
vacuum, and electrical outlets, cabinets with 
varying sized drawers, and a sink are required 
for mixing solutions and preparations for 
student use. Glassware washing and storage 
require a large sink, drainboards. provision 
for distilled water, and base cabinets lor glass¬ 
ware. An issue window is suggested. Space 
should be allocated for solution carts and 
assembly of materials to be issued. A head 
technician’s office may be required depend¬ 
ing on the quantity of material handled. 

Department Shop. A minimum machine 
shop should contain a drill press, a metal lathe, 
a milling machine, and wood and metal band¬ 
saws. A workbench, stock racks, and tool bin 
are required. 

In the electronics area, a sit-down work 
counter with electrical outlets of appropriate 
voltages, drawers, and locked storage cabi¬ 
nets for electronic equipment and space to 
bring in floor-mounted equipment for testing 
will be required. Noise and vibration as¬ 
sociated with technical shops should be con¬ 
sidered in their relation to other areas. 

Constant Temperature Rooms. Constant- 
temperature rooms should have access to the 
corridor and to a work area. Doors from the 
corridor should accommodate beds or animal 
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racks. Floor and wall surfaces should be simi* 
lar to those suggested for animal quarters. 

The work area associated with these rooms 
should have 31-in.*high work counters, a sink, 
and gas. air. vacuum, and electrical outlets. 

Micrabiology Figure 1 1 shows a space diagram 
for a minimum department of microbiology. 
The net area for a microbiology department is 
given in Table 12. 

Tmaching Laboratory The conventiunal 
teaching laboratory is usually designed to 
accommodate the second-year class Satisfac¬ 
tory results can be obtained with the use of an 
island-type laboratory bench to position four 
students all on the same side facing demonstra¬ 
tions. 

Laboratory benches may be 31 in. high for 
sitdown work with microscopes. Each student 
should have knee space, drawers for supplies, 
and a cabinet for microscope storage. Bench 
service outlets should be water, gas, air, 
vacuum, and electrical for each position. A cup 
sink at each position, or continuous drain 
trough, and a shelf for storing bottles above 
are required. Bench lops should be resilient 
and Btainproof. 

In addition to island benches, it is desirable 
to have counters 37 in. high, with reagent 
shelves equipped with gas, air, vacuum, elec¬ 
trical outlets, and sinks with wrist-action 
valves for hand washing. 

A chalkboard, a bulletin board, a retractable 
projection screen, and space for the instruc¬ 
tor's desk at the front of the laboratory are re¬ 
quired. Space in the teaching laboratory may 
be required for incubators and refrigerators. 
One domestic refrigerator per sixteen students 
and one stationary incubator per eight students 
should be provided. A stationary centrifuge, 
one per sixteen students, may be provided 
depending on the curriculum. 

Facilities should be available to maintain and 
observe such small animals as rabbits, guinea 
pigs, and mice close to the teaching labora¬ 
tories. 

Graduate Student Teaching Laboratory 
It should be adjacent to auxiliary rooms of the 
teaching laboratory Fixed equipment and 
mechanical facilities should be similar to those 
furnished the medical student. 

Research Laboratories The microbiology 


TABLE 11 Net Area for a Department of Physiology 


School A I School H 

(rnu-ritig cIsax of b I itutlt nu. | < catering of 'jC AtudrtiUil 


TyjK* of fBCiIlty 

With 

convent .unal 
deportnientnl 
hiUrratorn > 

1 With 

multidiscipline 

I laboratories 

1 With 

. conventional 
di'partmeutal 

1 lat)oratorios 

1 With 

rnuUidi»i'>jiline 
bhoratf ru* 

AMumvil xixt' of faculty ........... . . 

1 

(i 


6 


8 

1 

3 

Number of grxduxte sluiietiUi «tul pustUkirtuml fe)i>>^«- 


0 


6 


H 


S 





Square ft-el 




Tout net sr^-x . . ... 

1 

12. 230 


to 


14 1»>0 


1'' 

Kxculty olbcec, rcftcarcb laborsturi«*ii. xud reliittU 







1 


fscditiex 









Tvilsl . 


6. U40 


0, '.140 


7.550 


7, 5w0 

Prufi'SAor • olbce. -- . .. 


210 

1 

210 

1 

210 

1 

210 

SrcrrlJiry’s office... 


•J .M» 


2S4t 


2*iii 


2SO 

Conference room.....—.. 


350 


35U 

1 

35<i 


350 

Kscullv offici'*. .-. 

j w 

.’itiO 

(4) 

560 

IH) 

50o 

(41 

.’i60 

roAUloctursl fellosi offife.... 


JMI 


2(Jl» 


3im 


200 

Dxtx room-------— 


2S0 


230 


2 so 


280 

Spocml -projects room... 


2S0 


2S0 


2Mi 


280 

Rcsesrcti lsi»orstofie«; 



1 






I >< psrtmcutsl..... 

1 

610 

1 

610 


filit 


610 

r'.cm-rsL... 

1 

610 

1 

610 

(2) 

1. 22i‘ 

(2) 

1. 220 

Grxdastc students.......... 

(If) 

PXi 

1 U'' 

400 

U) 

400 

1 (2i 

44 U) 

Storage room (future laijoratoryj.. 


610 


610 


610 


610 

Storage room----- 


jvn 


230 


2mi 


2S0 

('onstsut-temperature rooms...... 

t2^ 

24" 

(2) 

240 

(2) 

240 

12) 

240 

Shielded room...--- 


210 


210 


210 


21 n 

Dark room... 


210 


210 


210 


210 

Departmental shop.. ......-- 


2Si) 


230 


2S0 


2S0 

Animal room ..—.. 


410 


410 


410 


410 

Cold room.. 


2(K) 


200 1 


2t‘0 


200 

Oraduaie htudenta teaching Imtwratory_ 


720 j 


720 


72U 


720 

Departmental central storage *.... 






_1 




1 , 1 

1 1 

1 

Conventional teaching: 









Total ... 


5. 2P0 


(•) 


0,610 


(») 

Teaching laboratorv...........___ 


3,000 



4, 320 


Kquipment storage nxiro..................._ 


350 



S.'iO 











Suppiv room_...... 


610 

_ 



610 



StUd*MI* ri'»*‘Srrh Ixikoralorv ar.d nark arr-s __ 


570 

1 

1 

570 


Audio room... .................................. 

1 

on 



90 


Phvaio-optics room. 


260 1 

. 

.1 


260 



Treadmill and gas analvsis room... ... 

1 

1 

4i0 


. 1 


410 




* For total net area for multidiscipline laboratories see Table 7 
'For central storage area, see Table 6 


502 










































Health 

MEDICAL SCHOOLS 



■ctaria m9«o so rt 

Fig. 11 Oisgram lor a departinaiit of microbiologv. 


TABLE 12 Net Area for a Department of Microbiology 


1 

Type of facility 

Itcbool A 

(entering class of 64 students) 

1 School B 

(entering clam of 96 atudrnts) 

With 

oonvcntional 

departmental 

laboratories 

With 

multidiacipUne 

laboratories 

With 

oonvcntional 

denartmental 

laboratories 

With 

multidiacipline 

laboratories 

Assutocd sise of faculty....^—.................- 

5 

5 

7 

7 

Number of tratlualr »tudcnts and postdoctoral fellows. 

6 

6 

8 

8 


Square feet 

Total net area.—...-... 

12,240 

(•) 

14. 170 

(') 

Faculty offices, research laboratories, and aaaocialed 





facilitiea: 





Total . 

0, 240 , 

8, 970 

0,850 

0.580 

Professor'a office.....---....- 

210 

210 

210 

210 

Secretary's office....— .. 

2H0 

280 

280 

280 

( oufercncc room ........ 

350 

350 

350 

350 

Faculty offices..—.... 

(2) 280 

(2) 280 

(2) 280 

(2) 280 

Postdoctoral fellows' office_..._..... 

200 

200 

200 

200 

I>au room...... 

280 

280 

280 

280 

Spceial-projrcta room.--...- 

280 

280 

280 

280 

Research laboratoriea 





l>rpartmental___.................. 

610 

610 

610 

610 

Oncral....._...--—...... 

610 

610 

(2) 1,220 

(2) 1,220 

Graduate atudenta--- 

(2) 400 

(2) 400 

(2) 400 

(2) 400 

Storase room (future laboratory).........—.— 

610 

610 

610 

610 

Storage room----- 

280 

280 

280 

280 

Media preparation room_.................. 

570 

430 

670 

430 

.Sterilising room..-----...... 

210 

210 

210 

210 

Sterile glam storage-..... 

210 

210 

210 

210 

Glass washing........... 

430 

430 

430 

430 

Clean glass storage..............-...- 

280 

210 

280 

210 

('bemiesl storage .......... 

200 

140 

200 

140 

Virus and riokettaia laboratory---.... 

610 

610 

610 

610 

Mycology laboratory_....... 

410 

410 

410 

410 

Parasitology laboratory__ 

410 

410 

410 

410 

Animal rooms......... 

(3) 600 

(S) 600 

(3) 600 

(3) 600 

Cold room____.......... 

200 

200 

200 

200 

Graduate students teaching laboratory..— 

720 

720 

720 

720 

Iiepartmental twiniral atorage * 










Conventional teaching; 



1 4,320 


ToUl. 

3,000 

<‘) 


1 

Teae.liing laboratory , , _ __ 

3,000 


[ 4.324 




1 



' For total net area for multidiscipline laboratories see Table 7. 
*Foi central storage areas, see Table 6 


reMaroh laboretoriee will, in many inatancaa. 
ba aimilar in aquipmani and daaign to labora* 
toriaa in other baaic aciancaa. However, labora- 
toriea uaed for bacteriological and virua re- 
aearch have additional requirementa. Glaaa- 
ware of an unuaually large aize ia often uaed. 
One aink in each laboratory ahould be aised 
to waah thia glaaaware. 

Separate animal rooma are provided in the 
microbiology department to prevent croaa- 
contamination, if highly contagioua material 
ia to be handled, a veatibule may be needed 
at the entrance to microbiology animal rooma 
to permit the attendant to change clothea and 
shoea to reduce infection and croaa-oontamina- 
tion. 

Efectron Microscopy. Facilitiea for thia pur- 
poae would be aimilar to thoae deacribed for 
the department of anatomy. 

Medim Propmrmtion. Media preparation 
aroma ahould be adfacent to teaching areaa and 
deaigned to eliminate through traffic to prevent 
drafta and the introduction of contaminating 
organiama. A media kitchen requirea a range, 
or portable hot platea on a counter 37 in. high, 
for cooking the material. Counter-top ainka 
and cabineta with drawera ranging in width 
from 6 in. to 2 ft 6 in. and wall cabineta with 
ahelvea for atorage are desirable. Countera 
ahould have air, gaa, vacuum, and electrical 
outleta. Oiatilled water ahould be piped to one 
location over a aink and diatnbuted in carboys. 

After the unsterile liquid culture media has 
been prepared in bulk quantities, it ia dis¬ 
pensed into test tubes or platea. This requirea 
counter apace similar to the media kitchen, 
including wall and base cabirseta and service 
outlets. 

An autoclave ia required for sterilizing pre¬ 
pared culture media after it ia poured into pre¬ 
viously sterilized petri dishes. A flushing-rim 
aink near the autoclave ia desirable for disposal 
of spoiled media. 

The issue room will contain glassware and 
equipment storage, shelving and cabineta for 
glassware aruf equipment, and an issue window 
opening into the laboratory. 

G/assware Washing and Storaga. If this 
is to be done as a central unit for the depart¬ 
ment, it ahould be divided into sterilizing, 
sterile storage, glassware washing, arul clean 
glass atorage. 

An autoclave to sterilize glassware prior 
to washing, a sink and drainboard area, and 
space for chemical jars and for soaking extra 
dirty glassware are required. Commercial glass 
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Fiq. 12 Oiagrim for a department of pathology. 


washers and dryers may be employed and 
space for these should be provided beside the 
sink. Space should be available at sink and 
washer area for glassware and petri dish carts 
and cart storage. 

Storage areas should be furnished with ad> 
Justable shelving, as some glassware may be 
exceptionally long or high. An issue window 
or door from sterile storage to corridor should 
be provided. 

ChmmicBl Stormge. Bulk storage of chem¬ 
icals should be provided for in basement areas. 

Pithologv Figure 12 shows a space diagram for 
a minimum department of pathology. Table 13 
gives the net area for a pathology department. 

Tmmching Lmbormtory. A conventional teach¬ 
ing laboratory similar to that described for 
micro- and neuroanatomy is usually adequate 
for teaching the second-year pathology course. 

GrmduBta Studmnt Tmmching Lmbormtorims. 
These should be adjacent to auxiliary rooms 
of the medical students' pathology teaching 
laboratory. 

Tissue Staining and Embedding, Technh 
dan’s Office. A unit similar in design and 
equipment to the tissue staining and embed- 
dirig unit described for microanatomy should 
be provided. 

Clinical Pathology Preparation Unit. This 
unit usually has a head technician's office and 
a preparation room with direct access to the 
teaching laboratory, preferably by a dutch 
door. For preparing some types of specimens 
as well as stains and reagents for direct issue, 
a stand-up counter 37 in. high is desirable. For 
other types of specimens, particularly those 
such as blood and bone marrow, a sit-down 
counter 31 in. high is more convenient. Both 
counters should hove reagent shelves, counter- 
top sinks, air, gas. vacuum, and electrical 
service outlets, knee spaces, cabinets for stor¬ 
ing equipment and chemicals and reagents. 
Work surfaces should be alcohol- and stain- 
resistant and resilient to minimise glass break¬ 
age. A refrigerator for storage of clinical 
material and a lavatory with wrist-action valves 
for handwashing are necessary. Space for 
parking a specimen cart should be provided. 

Autopsy Room. This should be located 
convenient both to the teaching hospital and 
to the pathology department and arranged 
so as to prevent unnecessary contact of un¬ 
authorised persons with autopsy procedures. 

If the basic science building is separated from 
the teaching hospital, autopsy facilities should 


TABLE 13 Net Area for a Oepartment of Pathology 


Type of fscllity 


Axsumed site of faculty * 


sod reeideoU. 


Total net arra.. 


faciUti«4; 

Total. 


Profcaaor'e ofRoo_......_......._ 

Secretary's ofBoes______ 

Conferenoe room..._..... .......... 

Faculty ofBcea......._______ 

PoftUluctaral fcllowi' office_.......__ 

Data room_____.... _...._ 

Special-projects room.......___ 

Research laboratories: 

Departmental-.........____ 

General. __......... 

Graduate students.... 

Special......... 

Residents' laboratories.._........._... 

Klectroo microscope.... 

Stwaxe room...._..._ ......... 

TItmio siaininx and embedding and technician's 

office........ 

Cllnleal pathology preparation... 

Heeord atorage_......._............. 

Autopsy moms.......___ 

Darkroam..............._ ..... 

Utility r»K»ro...........___.......__ 

Photo room............_................... 

Auto];isy and X-ray..... 

Gross pathology conference room..._...._ 

Dictation room. ..... 

Showers, lockers and toilets. 

Morgue (see department of anatomy)_ 

Animal rooms......_.....___..... 

Cold rooms... ... 

Graduate atudents teaching laboratory.......... 

Departmental central storage ......... 

Conventional teaching: 

Total. . 


Teaching laboratory. 


1 School A 

(i-ntcrlng class of 64 students) 

Sehnul R 

(entering class of 96 students) 

With 

With 

With 

With 

convcntkuial 

inultidisciplme 

conventional 

multidUicipline 

departmental 

Uliora tones 

departmental 

la bora tones 

laboratories 


IsburaUirics 


6 

6 

9 

9 

6 

A 

S 

8 

1 Square fret 

14, 11)0 

(') 

1 17,390 

o 

11,100 

11 . too 

1 

13, 070 

1 13.070 

210 

210 

210 

210 

. (2) 560 

(2) 560 

(2) 560 

(2) 560 

350 

350 

350 

350 

- (3) 420 

(3) 420 

(3) 420 

(3) 420 

i:w 

130 

200 

200 

2S0 

280 

280 

280 

2.S0 

2M0 

280 

280 

610 

610 

610 

100 

. (2) 1, ODD 

(2) 1,090 

(3) 1, S30 

(3) 1.830 

200 

200 

200 

200 

200 

200 

200 

200 

(2) 400 

(2) 4(M) 

(3) 530 

(3) 530 

610 

610 

610 

610 

260 

280 

280 

280 

1,290 

1,290 

1,290 

1. 290 

570 

570 

670 

670 

200 

200 

410 

410 

410 

410 

(2) 820 

(2) 820 

100 

100 

100 

lUO 

300 

300 

300 

300 

110 

110 

110 

110 

410 

410 

410 

410 

310 

310 

310 

310 

140 

140 

140 

140 

310 

310 

310 

310 

410 

410 

(2) 820 

(2) 820 

200 

200 

200 

200 

720 

720 

720 

720 

- 




3, 000 

O 

4,320 1 

Cl 

3,000 . 


4,320 |. 

.. 


’ For teaching responsibility only 

'For total net area for multidiscipline laboratories see Table 7 
'For central storage areas, see Table 6 

Note. - These areas do not provide for the permanent professional or resident staffs performing services for clinical 
pathology in the teaching hospital 
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Fig. 13 Diagram for a department of phariMcofogy. 


TABLE 14 Net Area foe a Department of Pharmacology 



School A 1 

(entering class of 64 students) 

School B 

(entering elasa of 06 students) 

Type of fseility 

With 

eonventlonal 

departmental 

latwratories 

With 

multidiacipUnc 
la bora tones 

With 

convention si 
departmental 
laboratories 

With 

niultidtaoipllne 

laboratories 



6 



5 


7 


7 

Number of graduate etudente and postdoctoral fellowi. 


A 



5 


7 


7 






Square feet 




Total net area.,.... 


11, A20 



13. 450 ^ 

1 

(») 

Paeulty offleea, researob laboratories, and associated 
facilities: 

Total. 

7. 700 


7, 

700 

8.310 1 

8,310 



210 



210 


210 


210 



260 



280 


280 


280 



260 



350 


350 


350 


(4) 

560 

(4) 


560 

(4) 

560 

(4) 

560 

Postdoctoral fellowA' offiiM _...... 

200 


200 


200 


200 

Data room....................... 


280 



280 


280 


280 

Special-projects room......................... 


280 



280 


280 


280 

Research laboratories; 

Departroeotal.... 


610 



610 


610 


610 

General 


610 



CIO 

(2) 

1,220 

(2; 

1,220 

Graduate students. 

(» 

400 

(2) 


400 

(2; 

400 

(2) 

400 

Storage room (future laboratory 

610 


610 


610 


610 

Storage room ........................... •• 


280 



280 


280 


280 

Supply room_-«...............». 


430 



430 


430 


430 

Olnnsware washing and storage................. 


.'i60 



560 


560 


560 

Anesthesia storage. 


00 



DO 


90 


90 

Darkroom 


110 



110 


no 


no 

Animal rooms. 

12) 

820 

.2^ 


820 

12) 

820 

(2) 

820 

Cold room. 

200 



200 


200 


200 

Graduate students teaching laboratory.......... 

Departmental central storage —. 


820 



820 


820 


820 

Conventional teaching; 

Totel ... 


3,820 


(*) 



5. 140 


Cl 












3,000 

330 



4. 320 


PfTpftrfttlon rwTfn a tt- _ 




330 




400 



400 









' Fof total net area for multidisctpline laboratories, see Table 7. 
'For central storage areas, see Table 6 

be located in the hospital to avoid transporting 
bodies from one building to another. 

Each autopsy room should be equipped with 
a scrub*up sink with knee* or foot*action valve; 
a sink with drainboards. cold-water manifold, 
and gas and electrical service outlets; an adja¬ 
cent work counter with drawers and cabinets 
for storage of supplies; a flushing-rim clinical 
sink; wall cabinets with adjustable shelves 


and glazed doors for storing instruments; 
a wall-mounted four-bank x-ray film illumi¬ 
nator; and a chalkboard. An instrument steril¬ 
izer and a storage cabinet for fixed specimens 
should also be provided if they are not available 
in an adjoining utility or clean-up room. 

Water and ac electrical service outlets with 
waterproof caps are required A table with 
downdraft top for removal of contamination 


and odors directly at their source, with an 
integral sink at one end of the top, and service 
outlets, is generally preferred. Provision should 
be made for foot-operated dictation equipment. 
A ceiling-mounted 35-mm. still camera should 
be located over the table for in situ photo¬ 
graphs during the autopsy. The same mount 
may provide lor TV to remote monitors. 

Space to accommodate a portable observa¬ 
tion stand opposite the table for convenient 
viewing of autopsy procedures by students 
and house staff should be provided. 

Floor and walls should be of water-resistant 
material, and a floor drain should be installed. 

Autopsy and X-Rmy Room A mobile x-ray 
machine should be provided. X-ray protection 
should bo in accordance with the recommenda¬ 
tions of the applicable handbooks of the Na¬ 
tional Bureau of Standards. 

Utility and Clean-up Room. This room 
should be located between two autopsy rooms 
with direct access to each and to the corridor. 
Equipment for this area includes a sink with 
drainboard; a flushing-rim service sink; pro¬ 
visions for storage of glass jars, formalin, and 
alcohol: wall cabinets for fixed specimen 
storage; and an instrument washer-sterilizer 
unless provided in each autopsy room. 

Photo Room. The photo room should ad¬ 
join the autopsy room. 

Fixed equipment in a photo room usually 
includes a stand-up counter with sink and 
electrical outlets, a cabinet for instruments 
and supplies, and shelves for photographic 
accessories. 

For photographing gross specimens, a 3-ft- 
square light box is used. Electric outlets for 
table and floodlamps should be 30 amperes. 

Darkroom. Wet and dry areas of the dark¬ 
room should be separated. A refrigerator for 
storing color film should be provided, and 
water supply at all processing sinks is re¬ 
quired. 

Bench tops should be chemically inert, 
watertight, and wear resistant. Floor surfaces 
should be waterproof, resistant to chemicals, 
resilient for foot comfort, and not slippery 
when wet. 

Cold Room. A cold room separate from the 
research cold room but adjacent to the autopsy 
areas for holding tissue and organs for later 
study is required. A deep-freeze unit and ad¬ 
justable metal shelving may be provided for 
preservation of fresh gross material for class 
use. Stand-up counters with sinks and air. 
vacuum, and electrical service outlets are re¬ 
quired. Floor surface should be smooth, water¬ 
proof, and wear resistant. 
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A ••parate room for etoring gross palhologi* 
oal spacimana ahould ba providad. 

Gross Pmthology Confmrmncm Rooms. A 
stand'up tabla with sink at ona and and down* 
draft top similar to that daacribad for tha gross 
nauroanatomy room is appropriata. Othar 
aquipmant inoludas adjuatabla shalving, K*ray 
film illuminators, bullatin board, and scrub 
sink with knaa or foot controls. Whara pos- 
sibla. this araa should hava diract accaas to 
tha cold room. 

Dsctoting Room. This is s small room 
aquippad with daak and aquipmant for writing 
or dictating autopsy records. 

Rmcord Stormgm. Opan*facad shalving with 
shalf dividers designed for vertical stacking 
of tha records with a rafaranca tabla and chairs 
should ba providad. A storage room for records 
of lass frequent rafaranca should ba providad 
in basement storage. 

Tha pathology department requires arass for 
storage of ambadmanta, fiaad tissue, gross 
organs, microscope slides, end protocol 
records not in frequent use. Tisaua in solution 
is kept in glass Jars, paraffin sealed, and stored 
on wood shalving designed for jar height. 

Microscope slides are usually contained in 
metal slide files, and this araa should bo sapa* 
rated from areas whara formalin vapors are 
prasant Protocol records are often bound and 
placed on shalving or in lagal*siia file cabinets. 

PtuifiMCOlogV Figure 13 shows a apace dia> 
gram for a minimum department of phar* 
macology. Nat araa for a pharmacology depart* 
rnani is given in Table 14. 

Tooching Lmborstory. Tha conventional 
pharmacology teaching laboratory may ba aim* 
ilar to tha physiology teaching laboratory. 

Orsdumtm Studont Tooch/ng Lsborstory. 
This should ba adjacent to auailiary rooms of 
tha medical student teaching laboratory. Fiaad 
equipment and mechanical facilities should ba 


similar to those furnished tha medical student. 

Studmnt Rosmsrch Lsborotory. A student ra* 
search laboratory, if providad. ahould contain 
facilities similar to those in typical phar* 
macology raaaarch iaboratoriss. Whara pos¬ 
sible, it should ba located within tha teaching 
araa but adjacent to research areas. 

G/asswars Wsshing and Stormgo. Glass* 
ware washing arMi storage facilities similar 
to those indicated for the biochemistry depart¬ 
ment are adequate in the pharmacology depart¬ 
ment; they ahould be located near the teach¬ 
ing laboratory. 

Prmpmrotion Room. Thia ahould be adjacent 
to the pharmacology teaching laboratory. 

Anmsthmsia Storsga. An anestheaia storage 
room should be provided with cylinder storage 
racks to lock cylinders in an upright position 
and shelving for pressure gauges and other 
aneathetio aquipmant Spaca at ground level 
should be provided for bulk storage of cylin¬ 
ders. 

Supply Room. A supply room in phar¬ 
macology may be divided into two areas: one 
for instruments and general supplias and tha 
other for chemicals used in research. 

Soma instrumanta raquira floor space while 
othera should bo placed on shelving. A desk- 
high counter with drawers and file cabinet is 
needed. Since soma instruments may be used 
here, electrical outlets should be provided. 

If narcotics arc to be atored, a built-in safe 
should be provided. 

Space muat be provided for the care of ani¬ 
mals used in eaperimental work in phar¬ 
macology. 

A aummary of apace estimates for all basic 
science facilities is given in Table IS. 

Clinical Scianca Facilitiat 

The departments generally includa intarnal 
medicine, surgery, pediatrics, obstetrics and 
gynacology, psychiatry, preventive medicine. 


and radiology. Pathology, although usually 
considered a basic science department, never¬ 
theless has many of the charactariatics of a 
clinical department and. therefore, functionally 
and structurally, usually bridges both. 

Space diagrams for the departments of med¬ 
icine, surgery, pediatrics, obstetrics-gynecol¬ 
ogy, psychiatry, and preventive medicine are 
shown in Figs. 14 through 19 for a hypothetical 
school with an entering claas of S4 students 
(60 in the third and fourth year). Tables 16 
through 21 give the net area for a minimum 
facility for each clinical department for 
hypothetical achools with entering claasea 
of 64 and 96 students. Table 22 gives a sum¬ 
mary of apace estimates for all clinical science 
departments. 

For convenience of operation, clinical depart¬ 
ment facilities should be located between, 
and connecting with, the baaic science build¬ 
ing and the teaching hospital. Thia allowa for 
Joint use of teaching, reaearch, and aupport- 
ing facilities provided in the basic scianca 
building and makaa it convanient for the med¬ 
ical ataff to take oars of their hospital re- 
aponaibilities. Departments should be located 
on the same floor or floors as the patient-care 
units they serve. 

Research facilities in the form of laboratories 
should be provided for each department mem¬ 
ber. 

Teaching aotivitiea of all departments will be 
carried out, for the moat part, in common lec¬ 
ture rooms, on the wards of tha hoapital, and in 
the outpatient department. 

MtdicillS The department of medicine con- 
aists of phyaicians specialising in internal 
medicine and includaa the subapecialties of 
allergy, cardiology, dermatology, gastroentar- 
ology, hematology, infectious diseases and 
immunology, metabolism, neurology, and 
pulmonary diseaaes. Tha members of the de¬ 
partment will have reaponaibility for the care 
of hospitaliied patients, for ambulatory pa¬ 
tients in the medical clinics of tha outpatient 
department, and for medical consultations on 
patients under the care of other clinical ser¬ 
vices. They will have major teaching duties 
for secoruf-, third*, and fourth-year medical 
students, interns, residents, and clinical 
fellows. 

Sutfsrv The department of surgery consists 
of physicians specislicing in general surgery or 
in one of the surgical spacialtisa, which include 
anesthesiology, ophthalmology, otolaryn¬ 
gology. orthopedica. rveurosurgery, plastic 
surgery, thoracic surgery, and urology. The 
members of this department will have responai- 
bility for the care of patients who are hoapital* 
ixed on the aurgical service; who visit the 
surgical clinics of the outpatient department; 
and who require surgical consultation while 
on some othar service. Often the emergency 
service of s hospital is under the direction of 
the department of surgery, as may be the pro¬ 
fessional aspects of disaster planning. The 
department of surgery will have teaching re¬ 
sponsibilities for second-, third*, and fourth- 
year medical students, interns, residents, and 
surgical fellows. Each full-time member of tha 
department may be expected to engage in 
research. 

Paditificf The department of pediatrics con¬ 
sists of physicians specializing in the develop¬ 
mental aspects of physiological processes snd 
expressions of disease. They are as concerned 
about tha long-term health effects of early 
disease and with their prevention, as with the 
immediate care of infants and children. In most 


TABLE 16 Summary of Spaca Estimatat for Basic Scianca FKilitiat for Hypothatical 4-Yaar Madical 
Schools with Entering Classes of 64 and 96 Students ^ 


Type of ficility 

School A 

(entering claas of 64 itudcntx) 

School B 

(ealeriiif claas of 96 students) 

With 

oonventional 

1 departmental 
laboratories 

With 

multidiacipliia 

laboraiorica 

With 

conveotional 

departmental 

laboraiorica 

With 

multldiaeiplino 

laboratories 

Tout grow square feel mounded 1 . 

Deparlmecul facilitirt 

.\iuitomy. 

Biochembtn*... 

Phyiiology.. 

Mierobiolofy. 

Pathology 1.. 

Pharmacologv. 

Multidiaeiplioc laltoratoriea aod adjuncliv'c areas..... 

Lecture rooma. 

t.'DaaaigTjed _ - _ 

Square feet 


152,000 

90,000 

135.000 
8«,000 

163,000 

119,000 

158.000 

103,000 

10, 330 
12, 24U 
12,230 
12,240 
14. too 
11.520 

3. 7S(I 
(2 @ 350) 701) 

6. 110 
1.500 

4, 500 
1,200 

11.510 

8,670 

6. 040 
8.970 

11, IOC) 

7. 700 
22, 500 

3, 7S0 

22. 950 
14. 960 
14, lOO 
14. 170 
17,390 
13,450 

3, 780 
(3^350) 1,060 

0, 400 
2.000 

4, 500 
1,200 

12. 53u 
10,090 

7, 550 
9. 580 

13. 070 
8.310 

29, 060 
3. 780 

Study cubiclea *. 

Teehoical ahopa... 

Uepartmeutal central atoragi .. .. 

Toilata . 

(*) 

1,500 
4, 500 

1. 200 

(•) 

2.000 

4.500 

1.200 



* This tsbls dost not includt ths supporting facilities vvhich era a nacassarv part of both tha basic scianca and clinical 
scianca facilities 

* To compute grots area, it is estimated that 65 percent of ths total gross araa is available as utabla space, and tha 
ramaining 35 percent will provide space for axtanor walls, partitions, corridors, stairs, elevators, snd duct ways and chases 
for mechanical and electrical raouiramants 

* Spaca for sarvica functions in tha taachmo hospital is not included 

* Study cubicles for 3d- and dth year students and for house officers in taKhmg hospital 

* Optional 
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TABLE 16 Not Area for a Dapartmant of Madicina for Hypothatical Schools with Entaring Clatsas 
of 64 and 96 Studants 


Suhepecldty end type of facility 

School A 
teeter¬ 
ing claaa 
of 

atudenta) 

School U 
(enter¬ 
ing ciaaa 
of 90 
atudonU' 

AMUHMd eise of faculty * . 

18 

Ji 

PoeLdoctoral fallowe.. 

8 

II 


Square (et*t 

Faculty faciliiic*: 



TuUl net area. 

13, 440 

15. 490 

Ueneral interoal medicine 



ToUl... .. 

3, 400 

3, 150 

Profeaeor'a office *..... 

210 

210 

Secretariea* office. ......... 

2H0 

28U 

Conference room .. 

3^ 

350 

Faculty offioee — .. 

140 

(2) 280 

Poatdoctoral foUowe' office... 

200 

200 

Departmental laboratory.... 

010 

010 

Additional laboratoriea...... 

010 

(2) I.'i20 

Ca rdio vaacular>r cnal. 



Total. 

1,030 

1. 170 

ProfaMor'a office.... 

110 

140 

Secretary'• office. 

140 

140 

Faculty officea....--- 

140 

(3) ‘280 

Laboratory.... 

010 

610 

(jM'itroioteaUoal 



Total..... 

1. 170 

1. 170 

Profeaeor'a oAoe. 

140 

140 

Secretary'a office.. 

140 

140 

Faculty offiooa..... 

('.») 280 

(2) '»90 

Laboratory............- 

010 

010 

Neurology: 



Total. 

1. 170 

1.310 

Profeaeor'a oAoe.. 

140 

140 

SecreUry'a office.. 

140 

140 

Faculty officea.. 

140 

(2) 280 

Office.____ 

140 

140 

Laboratory......... 

010 

010 

Cli«*tt; 



Toul. 

1.030 

1.030 

Profeeaor'a office.. 

140 

140 

Secretary’a office........... 

140 

140 

Faculty officea............. 

140 

140 

Laboratory.... • 

010 

610 


* For ttaching rttpoAsibility only 
'Choirman of dapartmant 


.Subaprcialty and type of facility 

.Scliool A 
(cuter- 
iiig ciaaa 
of 04 
aiudcnta] 

School B 
(euter- 
ing clau 
of 96 
itudenU} 


Square fret 

Faculty faCildM i—t i.ni»niM,sl 
Meiabolirin. 



Toial. 

I'm 

UHi 

Facull> office*..... 

(2) 280 

(21 380 

Laboratory..... ... 

300 

410 

-Allergy: 



Toul.. 

MH) 

MHt 


(2) JSO 

(•3j .'NO 
Mil 

I at>oratory__ 

dIO 

Dermatology: 



Total... . . 

4.‘U 

i.riod 

Profeaeor'a office. 

ItU 

140 

Seerttary'f office. 

I4U 

I4U 

Faculty office..—. 

III* 

Uu 

Laboratory .. . 

(*♦ 

CIO 

Hematology: 



Toul. 

340 

r>40 

Faculty office... 

140 

140 

Laboratory... 

.>00 

300 

Cxminiori-uac farllitiea 



Total. 

4.510 

4.710 

.'special laboratory.. 

010 

MU 

Poatdoctoral fellowa' officra.. 

200 

(2) 4WI 

Conference room... 

350 

3.'i0 

Stono pool. . 

310 

310 

DaU room...... 

380 

2 SO 

Special-projecta room. 

.*80 

2vO 

Storage room (future lab- 



oratory). 

410 

410 

Storage room.. 

380 

280 

Cardiac catheter auitc....... 

810 

810 

PattenU* cold room.. 

(3) 250 

(2: 250 

KEG rooma...... 

(3) 220 

(2) 220 

Cold room. .. 

200 

200 

Animal room. 

410 

410 
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TABLE 17 Net Area for a Dapartmant of Surgery 


Sufaapeelalty end type of fecUity 

Sebool A 
(enter* 
lot cleM 

0(64 

atudaoU) 

Sebool B 
(enter- 

log cleea 

of 06 
itudenti) 

Aeauroad aiae of feeulty 

15 

31 

Poetdoctorel fellowf.. 

5 

7 


Squere feet 

Feeulty feeUitiea: 



ToUl net eree. 

8,840 

11. 120 

Geoerel eurgery: 



Total. 

2. 740 

4, 300 

Profe»or*i olBoe . 

310 

210 

Seoretery’e offlee........... 

280 

380 

Confereoee room.... 

350 

350 

Feeulty oflloee.... 

(2)280 

(3) 420 

Poetdoctorel foUowe* ofllcee.. 

(3) 400 

(3) 600 

Depertmentel leboretory- 

610 

610 

Additlooel leboretoriee. 

610 

(3)1.830 

Orthopedloe: 



ToUl. 

550 

690 

Feoulty offieee... 

140 

(2) 280 

Leboretonr.... 

410 

410 

Uroloiy. 



ToUl. 

830 

630 

Profeeeor’e offloe. 

140 

140 

SccreUry's ofllee.... 

140 

140 

Feeulty offlee. 

140 

140 

Leboretory. 

410 

410 





Subopecielty end tyiM* of facility 

School A 
(eoier- 
Ing eleM 
0(64 
■iudeota) 

'School B 
(enur¬ 
ing eUaa 
of 96 
|itudaoU) 


Square foot 

Eye. eer. ooee, end throet 
(EENT): 



Total. 

1.090 

1,230 

Profcaeor'i offlee... 

140 

140 

Feeulty offieee . 

140 

(2) 380 

Laboratory... 

610 

610 

Leboretory. 

1 300 

300 

Ancetheeiology 1 

1 ' 


ToUi . 

1 340 

690 

Feeulty offlere. .. 

1 140 

(2) 280 

Leboretorv.__ 

' 200 

410 

Nt’uroeurgery: 

1 


ToUl . . . 

340 

690 

Feeulty offlem............. 

I 140 

(2) 280 

Leboretory.... . 

200 

410 

Commoo-uec feeilitiee 

1 


ToUl . 

1 2.950 

2.690 

Conforenee roome . . 

350 

(2) 700 

Steno pool . 

310 

210 

DeU room . . .. 

280 

280 

Sprcial-proJeeU room .' 

280 


Storage room (future labo¬ 



ratory)_ 

010 



280 

Storage room.............. 

1 

Surgleel leboretory.. 

610 

610 

Cold room..... 

1 200 

200 

Animal room . 

1 410 

410 


* For toaching rasporttibilitY only 
'Chatman of dapartmant 


TABLE 18 Net Area for a Department of 
Pediatrics 


Type of feeility 

School A 
(enUtiog 
clem of 64 
•tudenU) 

School B 
(eoUriog 
cteaa of 06 
■ludenU) 

Aeeumed alee of feoulty . 

5 

8 

Poetdoctorel (ellowa. 

3 



1 

1 Square feet 

Total net area... 

4,260 ' 

5,010 

Feoulty feeilitiee 

1 


ToUl. 

2.680 

3. 430 

Profeoeor'e office. 

210 

310 

Profeeaor'e office ... 

140 

140 

Secretary'■ offie»*... 

280 

280 

Conference room........... 

360 

350 

Faculty offices--- 

(2) 280 

(3) 420 

Poetdoctorel fcllowi' office... 

200 

1 200 

DepertmeoUl laboratory.... 

610 j 

1 610 

Additiooel leboretoriee. 

1 610 

j (2) 1, 220 

(^mmon-use fecUltiea: 


1 

Total. 

1.380 

1 1.580 

Date room.. 

140 

140 

Special projeoU room. 

280 

1 280 

Storage room (future lebora- 


! 

tory). 

410 

1 410 

Storage room-.....— 

140 

1 140 

Cold room.. 

200 

200 

Animal room. 

410 

1 410 


' For toaching raapontibility only. 


TABLE 19 Net Area for a Department of 
Obstetrics-Gynecology 


Type of facility 

School A 
(entering 
daaa of 64 
•tudeois) 

1 School B 
(entering 
cleM of 96 
•tudents) 

Aesiimed else of feoulty '. 

3 

1 

4 


1 

>.|uare feet 

4. SOO 

4. 3M) 

Faculty feclUtiee: 

Total. 

2. 3 Ml 

3. 540 



2)0 

280 

330 

2> 280 
300 
610 
010 

210 
2M) 
3.i0 
(2i 280 

200 
610 
010 


f^Onfe*^*****'’ rimm___ 

Feeulty offieee.............. 

Poetdoctorel fvllowi’ office... 
Departmental laboratory.... 
Xdditionei leborotorv.......* 

romnion.uee facilities: 

1 850 

I 

1,830 

1 

Data room................. 

140 

290 

> 410 

1 410 

200 

1 410 

1 

; 140 

1 280 

j 410 

1 410 

200 

1 *■* 

Spe<'i*l-pruj«n'tii room _ 

Storage room ^future Inborn- 

tory). 

Storoiita room__ 

Cold room.................' 

.Xntmal room. 

1 


' For teaching rotponsibHity only. 


TABLE 20 Net Area for a Department of 
Preventive Medicine 


Typo of faelUty 

School A 
(entering 
olaai of 64 
aiudenU) 

Sebool B 
(entering 
CUUM ^ M 
atudenu) 

Aeeumed else of feoulty '—. 

4 

6 

Poetdoctorel fellowa... 

2 

3 


Square feet 

Total net area............ 

4,360 

4,870 

Faculty feclUUee: 



Total. 

2, 340 

3,050 

Profoaaor'a office.. 

310 

-210 

Secretary'a office. 

280 

-280 

Conference room........... 

350 

350 

Faculty offieee... 

(2) 280 

(2) 280 

Poetdoctorel followa' office... 

200 

200 

DepartrocnUl laboratory.... 

610 

610 

Additional laboratorios. 

410 

(2) 1,020 

Common-uae facllllict: 



ToUl. 

1.920 

1.020 

DaU room... 

140 

140 

Spoclal-projcvts room—.... 
Storage room (future labo¬ 

280 

280 

ratory).... 

610 

610 

Storage room.. 

280 

280 

Cold room...... 

200 

200 

Animal room.. 

410 

410 


* For toaching rasponiibility only. 
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university hospitals, the age range extends 
to the fourteenth or sixteenth year. Padiatrics 
is a nonsurgical specialty. Conaoquently, sur* 
gery on patiants in tha pediatrics age is gener¬ 
ally harMJIed by tha department of surgery As 
in internal medicine, a number of subspecial- 
tiea gerterally based on organ systems such as 
cardiology, neurology, and endocrinology are 
usually represented in the department of 
pediatrics. 

The general requirements for departmental 
offices, teaching spaces, and laboratories are 
the same in pediatrics as in other clinical de¬ 
partments. Teaching is generally concentrated 
within one or both of the last two clinical years. 
In addition, there are teaching responsibilities 
for interns, residents, and postdoctoral fellows 
in pediatric training. 


TABli 21 Not Area for a Department of 
Psychiatry 


Typ« of fseility 

School A 
(eoierlog 

elaasof 04 

studanta) 

School B 
(entering 
olMSor M 
ftodenta) 

Assumed sise of fseulty _ 

10 

14 

Posidoetorsl (cUows. 

8 

10 


Square feet 

Total set ares. .. 

8. 480 

6.000 

Faculty facilittas 



Total. 

5.000 

6. 100 

Profsasor'a oAoa.. 

210 

210 

ProfflSMr’B oAoa... 

140 

140 

Secretary’s oAm....... 

280 

280 

Cooferenoe room........... 

350 

350 

Faculty oAo«a..... 

(3) 420 

(5) 700 

Postdoctoral feUosrs' oAess.. 

(3) 400 

(2) 400 

lotrrvlcw oAccs... 

(3) 280 

(2) 280 

Psyeholofista' oAoes. 

(2) 280 

(2) 280 

Departmental laboratory.... 

010 

010 

Additional laboratoriaa..._ 

(8) 1,830 

(4) 2. 440 

Special laboratory.......... 

200 

410 

Common-use facilities 



Total. 

480 

500 

Data room. 

140 

140 

Special-projects room. 

140 

140 

Storage room... 

200 

280 


' For tsachino rtspootibility only 


Obftstrics snd Gytiscoloev Obstetrics concerns 
itself with the processes of conception, gesta¬ 
tion, and delivery in women, whereas gynecol¬ 
ogy deals with the specific diseases of the 
female reproductive tract. 

Requirements of the department of ob¬ 
stetrics and gynecology for administrative 
office, teaching arul research space are not es¬ 
sentially different from those of any other din- 


TABLE 22 Summary of Space Estimatas for 
Clinical Science Facilities for a Hypothetical 
Four-Year Medical School* 


School A School 6 

(entering (eniering 

class of 64 ! class of 96 


Type of facility 

students! 

students) 


Square feet 

Total gross areat 



Irouoded) 

Total not area 

66.000 

80.000 

(rounded) 

Departmental facilities; 

45.000 ^ 

52,000 

Medicine. 

13.440 

15,490 

Surgery. 

8.640 

11,120 

Pediatrics. 

Obstetrics and 

4.260 

5,010 

gynecology 

4.390 

4.390 

Psychiatry 

5,480 

6,660 

Preventive medicine 
Auditorium t 

Lecture rooms^ 

4.260 

4.870 

Central storage 

3,200 

3.200 

Toilet rooms 

Radiology t 

Anesthesiology t 1 

Pathology^ ^ 

1.200 

1.200 


‘This table does not iiKlude the supporting facilities 
which are a nacesserv pan of both tha basic science and 
clinical science fKilities 

tlo compute the gross area, it Is estimated that 65 
percent of the total gross area is ayailabie as usable space, 
while the remaining 35 percent will provide space for 
exterior walls, partitions, corridors, stairs, elevators, and 
duct ways and chases for mechanical and elactncal ra- 
quirements 

t In the teaching hospital 

§Preclinical pathology is taught m the basic science 
facilities Space for clinical pathology may be provided 
in the teaching hospital 


ical dapartment. Usually this department con¬ 
fines its teaching activities to students in one 
or both of the third and fourth years. Teaching 
activities may expand to include such courses 
as reproductive biology. In addition, there are 
teaching responsibilities for residents and 
fellows. Interns are generally not assigned to 
this service except as part of a rotating pro¬ 
gram. Student groups may be smaller than in 
some services and. therefore, teaching space 
should be si<ed accordingly 

Ptychiatry The department of psychiatry con¬ 
sists of specialists concerned with the func¬ 
tions and disfunctions of the mind and emo¬ 
tions. 

Offices for members of the department of 
psychiatry may be used for somewhat differ¬ 
ent purposes than staff offices of other clinical 
departments. For example, not only do psy¬ 
chiatrists use their offices for desk work, 
study, and conferencas with students and 
others, but they may also use them as inter¬ 
view rooms for psychiatric patients. Clearly, 
this will have an effect upon the design of the 
psychiatric departmental office suite in that 
it may be necessary to incorporate waiting 
rooms for patients and space for the adminis¬ 
trative control of patients in addition to the 
usual departmental administrative space, 
teaching space, conference rooms, and refer¬ 
ence libraries. 

Consultation rooms connected by a one-way 
viewing screen or TV with an adjoining obser¬ 
vation area are frequently required 

In general, studies involving psychiatric 
patients are best carried out in research facil¬ 
ities associated with the psychiatric bed area, 
and laboratory studies not involving patiants 
are best carried out in departmental research 
laboratories. 

Pruvuntivg Msdicine in general, however, the 
discipline of preventive medicine comprises 
physicians who are concerned with the natural 
history of disease and the factors in the en¬ 
vironment which have an effect upon morbidity 
and mortality. They are interested in reducing 
the incidence of avoidable disease and prema¬ 
ture death through control of those fectors 
which may contribute to disability and in¬ 
capacity. 

There is usually a close relationship between 
the staffs of pediatrics, medicine, obstetrics- 
gynecology, psychiatry, and preventive medi¬ 
cine. and this should be borne in mind in the 
location and assignment of office space 
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SELECTING THE SITE 
Preferred Locations 

Dental educators generally prefer certain loca¬ 
tions for a dental school. The obvious choice, 
a university campus, has impressive advan¬ 
tages. It offers students and faculty a richer 
cultural life and often a more pleasant environ¬ 
ment. Adequate housing and student facilities 
may be more readily available than in other 
locations. If the university also has a medical 
school on campus, students and faculty can 
enjoy a close association with other health pro¬ 
fessions. 

Location in a health center is also advan¬ 
tageous, since it offers access to a complex 
of health facilities and provides day-to-day 
opportunity for close cooperation between 
the health professions. A metropolitan loca¬ 
tion generally assures the school an ample 
supply of patients for teaching clinics. 

The Site Itself 

Topography and Dimansions High ground 
with natural drainage is desirable, but the 
elevation should not be so high that approach 
on foot is difficult. A patient entrance at ground 
level and a service drive to the basement area 
should be feasible. A gently sloping lot has 
advantages, since it offers entrances on two 
levels; traffic in and out of the building is auto¬ 
matically divided between them, and the move¬ 
ment of people and supplies can more easily 
be diverted over separate routes within the 
building. The site selected should be of suffi¬ 
cient size to permit later expansion. 

Where land costs are favorable and where 
parking facilities are planned, a building site 
covering a minimum of 10 to 12 acres is ad¬ 
visable. 

UtiUtias. Sewerage, water, electricity, tele¬ 
phone. and gas must be available on the site 
or be extendible to it at reasonable cost. Util¬ 
ities must also have adequate capacity. 
Transportation and Parking Convenient pub¬ 
lic transportation is a necessity. Runs should 
be frequent, with adequate peak-hour service. 
Good public transportation materially reduces 
the parking problem. It also makes it easier 
for the school to secure and retain service and 
clerical employees. Even with good public 
transportation, first-class roads should con¬ 
nect the school directly with local traffic 
orterias. 

The site should permit adequate parking 
areas for students, faculty, and patients. Gen¬ 
erally. one parking place for each full-time 
faculty member and one for every two part- 
time members is advisable A site in a subur¬ 
ban area should also ollow two parking places 
per entering class student (ECS) for students, 
if possible, and another two places per ECS for 
clinic patients. 

In determining how much land will be needed 
for parking, allow 130 cars per acre (for 45" 


Public Health Service, U S DepartmonI of 
Health Education and Welfare, 1962 


parking) as a guide if parking lots are to be 
used. Parking lots, however, are likely to be¬ 
come desirable building sites, and multilevel 
garages or underground parking may prove a 
more permanent solution to the parking 
problem. 

SPACE RELATIONSHIPS 
The Effect of Traffic Patterns 

The arrangement of the many elements of a 
school is determined largely by the movement 
of students, faculty, patients, and materials. 
Clinics The most common and effective way 
of reducing traffic within the school is by 
physical separation of the clinical facilities 
from the remainder of the school. Staffed by a 
separate faculty and visited daily by large num¬ 
bers of patients whose presence elsewhere in 
the school could be disruptive, the clinical 
facilities are logically a physical entity. For 
this reason, physical separation will continue 
to be advisable even though efforts to break 
down the rigid separation which exists be¬ 
tween the clinical and basic science teaching 
programs are successful. 

However, if they are successful, there prob¬ 
ably will be a need to locate certain clinical 
areas so that students can move between the 
clinics and the basic science areas without 
disturbing the clinical routine. Planning com¬ 
mittees should therefore consider the possible 


implications of this change for traffic patterns 
within the school. 

Basic Scianca and Praclinical Laboratorias. 
The activities of freshmen and sophomores ore 
largely confined to these areas; by locating 
them in reasonable proximity, with other facil¬ 
ities used by these students nearby, traffic 
within the school could be materially reduced. 
However, since laboratory sessions are nor¬ 
mally scheduled for a full half day. with stu¬ 
dents shifting between laboratories only once 
a day, locating these areas on separate floors 
or in separate wings may well resolve a partic¬ 
ular school's problems of space arrangement. 

A Design which Controls Traffic Flow 

Figure 1 is a space diagram showing the rela¬ 
tionships between and within the clinical and 
preclinical dental science areas of a school 
which will locate its basic science facilities 
in another wing or on another floor. 

All student facilities are located close to their 
major areas of activity. Note the proximity of 
student lounges and locker rooms to the teach¬ 
ing facilities used by the students. Freshmen 
and sophomore locker rooms are adjacent to 
the preclinical laboratories, while locker rooms 
for junior and seniors are close to the clinic. 
Locker rooms for both groups adjoin the stu¬ 
dent lounge and bookstore and are located 
near the student entrance. Lecture rooms, used 
by both preclinical and clinical students, are 
readily accessible from all student areas. 


m 



Fig. 1 Space relatiotishipi: preclinical and clinical dental science afoas. 
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SECTION THRU MODULAR LABORATORY I 



SECTION THRU OPERATORY 



SECTION THRU OFFICE UNIT 


Fig. 2 Building module. 


The need for a location as free of vibration as 
possible makes the basement the preferred site 
for the electron microscope suite, for example, 
though this location is seldom convenient lor 
users of the laboratory. Facilities Mihich will 
be used after normal school hours— auditor¬ 
ium, libraries, and study areas — provide an¬ 
other example. Ideally, they should be located 
so that they can be left open after the remainder 
of the school is locked. 


THE PHYSICAL PLANT: 

DESIGN AND STRUCTURE 

Modular Planning for Flexibility and Efficient 
Use of Space 

Modular planning is particularly adaptable to 
the design of schools, hospitals, and other 
buildings in which repetitive elements lend 
themselves to the systematic and uniform 
spacing of certain structural features. The 
module should be a multiple of the basic 4'in. 
module recommended by the American Stan¬ 
dards Associetion Project A62. 

Many building components are prefabricated 
on this basis, and the floor plans in this sec¬ 
tion are based on modular design, using a 
module of 4 ft 8 in. 

In Laboratory and Office Planning In the dental 
school, modular design is particularly appli¬ 
cable to the planning of research laboratories 
ond offices. Figure 2 shows a section of o typi¬ 
cal basic science laboratory based on the 4-ft 
8-in. module. It is a two-module laboratory, 
approximately 9 ft in width. When allowances 
ore mode for the equipment and laboratory 
benches extending into the room from the wall, 
the two-module unit is the smallest size prac¬ 
tical but yet adequate for its function. 

Examples of Modular Planning When modular 
planning of areas is combined with modular 
planning of utilities, various combinations of 
offices, laboratories, and storage space are 
practical. (See Fig. 3.) 

Figure 36 is a sectional drawing of a re¬ 
search floor of a school. Figure 3c is a partial 
plan of the corridor wall. Columns are located 
at every fifth module. Vertical utility shafts, 
which supply the laboratories with water, 
drainage, gas, and other utilities, are located 
at every fourth module. 

Figure 3a shows the arrangements of labora¬ 
tories. office, and equipment storage areas 
possible with this design. For example, if a 
series of laboratories of four-module width is 
desired, either index A or B can be followed. 
Index A has the laboratory bench at the side 
walls, while index B shows a center island or 
peninsula type of laboratory. If an office ond 
equipment room is desired with each labora¬ 
tory, these can be substituted for alternate 
laboratories. 

Indexes C and D illustrate smaller labora¬ 
tories suitable for one or two researchers. In¬ 
dex C is a series of laboratories only, and index 
D is a combination of two-module laboratories, 
offices, and equipment storage rooms. One 
or more four-module laboratories can easily 
be provided in combination with two-module 
laboratories. 

AdvsniagM and Limitationi Modular design can 
be applied to structures in which utilities are 
located at or in the exterior walls. It can also 
be used, and with perhaps greater flexibility, 
in research laboratories in which a central 
utility core is utilized. (Fig. 4.) 


Modular design provides a basis for deter¬ 
mining the width of laboratories and offices. 
In estimating depth, at least 24 or 25 ft should 
be allowed. In Figure 18 the bay depth is 28 ft 
— the equivalent of six modules: a sufficient 
allowance when utility shafts are located along 
the corridor wall- 

Caution should be used in following modular 
planning for other elements of the dental 
school. Where location of columns is impor¬ 
tant. strict adherence to the selected planning 
module may result in obstacles in aisles and 
other areas. This is a particular problem in the 
clinics, where chair layout may be adversely 
affected by a lack of coordination with the 
structural and mechanical features of the build¬ 
ing. In the clinic area, modular design is of 
lesser importance in those plans in which op- 


eratories, laboratories, offices, and other small 
rooms are not located along the exterior walls. 

BASIC SCIENCE FACILITIES-IN GENERAL 

Few decisions made in the initial stages of 
programming will have a greater influence on 
the space and structural requirements of the 
dental school than those reached in defining 
the school's teaching and research objectives 
in the basic sciences. 

Departmental Facilities 

The head of every department needs a private 
office with space enough to accommodate 
small staff or student conferences. An adjoin- 
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ing officv should be provided for the depart¬ 
ment secretary. A conference room and a semi¬ 
nar room accommodating a 16-student group 
should also be provided. In addition to chalk¬ 
boards and bookshelves, each room should 
be equipped with or adaptable to the use of 
slide and film projectors and ETV. Both can be 
used for staff or student conferences, or for 
formal but unscheduled classes or seminars. 
A data processing room for use both by faculty 
and graduate students is also an advantage 
Special equipment need not be elaborate, and 
may include an adding machine, a calculator, 
and a typewriter. 

A storage room easily accessible to staff 
offices and research facilities is a major con¬ 
venience. Properly planned, it can always be 
converted into office space —a much-needed 
insurance against eventual overcrowding. 

Every full-time faculty member and graduate 
student will need office and research laboratory 
space. In addition, an unassigncrd research 
laboratory should be considered for each de¬ 
partment. 

Laboratories 

The traditional arrangement for basic science 
teaching provides a laboratory of class sise for 
every department. This calls for a separate 
laboratory for anatomy, biochemistry, phys¬ 
iology, microbiology, pathology, and phar¬ 
macology. 

Considerably less space will be needed for 
undergraduate teaching if multidiscipline 
laboratories are used, and dental schools have 
generally found that more than one discipline 
can easily be scheduled for a single laboratory. 
Schools which use integrated systems of in¬ 
struction or which need to assure a marked 
degree of flexibility will necessarily plan multi- 
discipline laboratories. 

If they are equipped with movable partitions 
and four- or eight-man position benches, both 
departmental and multi-discipline laboratories 
of class size are easily divided into smaller 
units to accommodate research projects or 
small-group teaching. Many educators, how¬ 
ever, look with increasing favor on the labo¬ 
ratory designed specifically for the smaller 
number of students. Figure 5 is a floor plan 
showing how items of equipment are placed. 
Sophomore laboratories have no anatomy 
table but are otherwise similar. 

Unit laboratories accommodating a larger 
number of students and designed for teach¬ 
ing only the basic science disciplines are more 
widely favored. Figure 6 is a floor plan of a 16- 
student laboratory in which physiology, bio¬ 
chemistry, and pharmacology are taught. More 
detailed information on the arrangement and 
equipment of teaching laboratories, and the 
special facilities associated with them will 
be found in a following section. Suggested 
space allowances are shown in Table 1. 

BASIC SCIENCE LABORATORY FACILITIES 

Three teaching laboratories — two multidis¬ 
cipline and one single discipline — are de¬ 
scribed in this section. Together, the three 
can accommodate all of the basic laboratory 
sciences taught in a dental school 

Each of the multidiscipline laboratories de¬ 
scribed may be laid out as a series of self- 
contained units accommodating small groups 
of students, or retained as a class-size labora¬ 
tory and equipped with folding partitions to 
permit division of the room into smaller units. 

The ancillary and special facilities required 
by the different disciplines using these labora- 
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TABLE 1 Summanf Space Allocations-Ten Hypothetical Schools 

Siza of entering class 


In schools with facilities for 
all basic sciences 


In schools with facilities for 
clinically oriented basic sciences only 


Type of Area 


112 


96 


80 


64 


48 


112 


64 


48 


Nat square feet - all areas. 215.545 186,875 

Basic science facilities. 60,600 53,750 

Teaching laboratory and ancillary facilities . . 22,600 19,950 

Special laboratory facilities. 1,900 1,900 

Faculty offices and research laboratories ... ... 17,100 14,400 

Graduate study and research areas. 6,100 5,400 

Other departmental facilities.. 12,900 12,300 

Clinical (and preclinicall facilities. 86,375 73,585 

Operatories and ancillary facilities. 53.475 44,385 

Laboratories and ancillary facilities... 16,800 16.400 

Faculty offices and research areas. 13,200 10,600 

Graduate study and research areas. 2,900 2,200 

Common facilities. 31,570 26,440 

Lecture rooms. 7,100 8,200 

Library. 10,780 9,950 

ETV and visual aids. 4,790 4,590 

ETV. 2,650 2,550 

Visual aids. 2.140 2,040 

Special supporting facilities for laboratories 

and clinics 8,900 7,700 

Animal quarters . 6.900 5,700 

Technical shops... 2,000 2,000 

General supporting facilities. 35,000 30,900 

Administration. 5.700 5,300 

Special facilities for students and faculty . 13,600 12,100 

General maintenance and building services . 15.700 13.500 


165,205 

141.135 

122,175 

156,220 

134,400 

120,230 

104,700 

89,510 

47,200 

39.350 

35.500 

11,250 

9,900 

8.750 

7,860 

6,650 

17,300 

14,550 

12,200 

5,900 

5,100 

4,400 

3,700 

3,000 

1,900 

1,900 

1,900 

700 

700 

700 

700 

700 

12,300 

9,000 

8,100 

2,100 

1,800 

1,500 

1,200 

900 

4,600 

3,400 

2,800 

750 

600 

450 

450 

450 

11,100 

10,500 

10,500 

1,800 

1,700 

1,700 

1,600 

1,600 

67.425 

59,665 

51,205 

88.375 

73,685 

87,426 

59,665 

51,205 

40,325 

36,865 

32,305 

53.475 

44,385 

41,325 

36,865 

32,305 

14,000 

11,400 

8,800 

16,800 

16.400 

14.000 

11,400 

8,800 

10,600 

9,400 

8,200 

13,200 

10,600 

10,000 

9.400 

8,200 

2,100 

2,000 

1,900 

2,900 

2.200 

2,100 

2,000 

1,900 

23,780 

19,820 

16,670 

24,395 

22,615 

19.455 

16,985 

14,556 

4,900 

4,000 

3,100 

5,300 

4,600 

3,700 

3,000 

2,300 

9,120 

8,290 

7,560 

10,760 

9,950 

9,120 

8,290 

7,560 

3,660 

2,830 

2,510 

4,190 

4,090 

3.260 

2,520 

2,320 

2,200 

1,650 

1,500 

2,550 

2,550 

2,200 

1,650 

1,500 

1,460 

1.180 

1,010 

1,640 

1,540 

1,060 

870 

820 

6,100 

4,700 

3,500 

4,125 

3,975 

3,376 

3,176 

2,375 

4,700 

3,500 

2,500 

2,525 

2,375 

2.275 

2,175 

1,675 

1,400 

1,200 

1,000 

1,600 

1,600 

1,100 

1,000 

800 

26,800 

22,300 

18,800 

32,200 

28,300 

24.600 

20.400 

17,100 

4,900 

4,300 

3,600 

5,500 

5,100 

4,700 

4,100 

3,600 

10,300 

8,700 

7,300 

12,000 

10,700 

9,100 

7,700 

6.500 

11,600 

9,300 

7,700 

14.700 

12,500 

10,800 

8,600 

7,000 


lories ere generelly described, end they ere 
eubetentieliy the same whether emelhgroup 
or olass*eixe leboratoriea ere utilixed. 

Low-Bench Disciplines 

Teaching Laboratory The disoiplinea which share 
the low-bench teaching laboratory are those 
employing microscopy aa their principal tech¬ 
nique—hiatology (the microscopic study of 
normal tiasua), pathology (the microaoopic 
study of diaeaaed tissue), and microbiology 
(the study of microorganisms). 

Laboratory Banchas and Arrangamant. Lab¬ 
oratory benches are usually 30 to 32 in. high to 
permit students to sit comfortably tor long ses¬ 
sions at the miorosoope. Stools have beck rests 
end adjustable seats. Either single or double¬ 
width benches may be used. However, because 
all sludenia sit along one side of single-width 
benches, these can be more easily arranged to 
permit all students to face the demonstration 
area. A four-position bench is particularly 
desirable in the claaa-aixa laboratory, since 
it permits the division of the class into groups 
of 16 or less without splitting the group at any 
bench. If double benches are used, the eight- 
position bench is preferred. 

Clearances of 3 ft between single-width 
benches and 4 ft 6 in. between double-width 
benches ara required. Side aialea, center aisle, 
and main cross aisle should be 6 ft wide. 

Work Station at tha Banch. Each position at 
tha bench should be at least 42 in. wide to 
allow both adequate knee space and room for a 
base cabinet containing drawers for storing 
slides and supplies and a cupboard for storing 
a microscope. Water, gas, and electricity 
should be available at each position. The need 
for an air outlet is limited, and a vacuum is 
seldom used. A lead cup sink at each position 


(or s bench-long drain trough with a sink at one 
end) is neceasery. 

Banch Tops. Bench-top surfecing should be 
resilient, to minimise slide breakege, as well 
as stain and alcohol resistant. Bench tops 
should be as free of joints ea possible. 
Stand-up Work Araas. Wall counters (37 in. 
high) are located along the sides of the labora¬ 
tory area. These provide bench apace of etend- 
up height, where students may set up portable 
equipment, conduct experiments with animals, 
or take part in other assigned projects. Count¬ 
er-top handwashing sinks with knee- or foot- 
operated valves should be installed and sup¬ 
plied with hot and cold running water. Oas, air, 
and electricity outlets will also be needed. One 
set of outlets for every four work stations st 
the counter is adequate. 

Damonstration. The demonstration araa 
should hava a tabla, retractable projection 
screen, and a chalkboard at least 4 ft high 
and as long aa the supporting wail permits. 
Additional small chalkboards — 3 by 4 ft — should 
be available throughout the laboratory. At least 
one for every 16 students should be provided, 
and ell chalkboarde should have adequate 
illumination. A bulletin board is also advis¬ 
able. Because smell-group laboratories easily 
accommodate demonstrations, no separate 
areas are needed for this purpose in schools 
employing the unit arrangement. Each of the 
small-group leboratoriea will require its own 
projection screens, chalkboards, and a bulletin 
board. 

Stationary Equipmant Ona noncorroaive 
fume hood should be provided for every 16 
students Stationary centrifuges in the same 
ratio are desirable for microbiology. Space 
will be needed for incubators - one for every 
eight students —and for refrigerators-one 
for every 16 students. 


Ancillary FacilitiM Each discipline sharing the 
low-bench teaching laboratory must have cer¬ 
tain anoillery facilities available. 

Space for the preparation of mloroeoope 
slidea is necessary for any laboratory In which 
histology and pathology era taught. Preferably, 
this area consists of two interconnecting 
rooms. In one, the embedding room, tissue la 
processed and embedded in paraffin. This 
room should have two counters. 31 in. in 
height, one to be used aa a workbench for 
preparing and processing specimens and the 
other for mixing solutiona. Placing a plain 
worktable at one end of the paraffin oven pro¬ 
vides an efficient arrangement for the embed¬ 
ding procedures. For easy access from either 
side, the worktable should be located near 
the center of the room. Wall cabinets for 
storing solutions and other supplies should 
be provided. 

The second room is used for sectioning, 
staining, and storing tha completed slides. 
Counters 31 In. high and 2 ft wida should be 
provided in this room. Each work station at the 
counter should have knee apace of sufficient 
width and e base unit with drawers for storing 
blank slides. All of the countertops in these 
slide preparation rooma should be resilient 
and stain-reaiatant. 

For microbiology, a media preparation room 
should be provided adjacent to the teaching 
laboratory. Usually the work of a trained tech¬ 
nician, media preparation requires space for 
several items of equipment, including e range 
or hot plates for cooking the material, an auto¬ 
clave for sterilixing test tubes and media, a 
refrigerator for storage of culture media, and 
often an incubator for testing the sterility of 
media prior to use. This area should be dust- 
free. Wall counters 37 in. high, equipped with 
base cabinets and air, gas. distilled water and 
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•Isolrical outlefs, are needed both in the 
kitchen area and in the area where media ere 
tranaferred to teat lubea. In the latter, burette 
atanda are normally placed on the counter top. 

A fairly large area for glaaaware vwaahing and 
aterilizatlon ahouid adjoin the teaching labora* 
lory. Commercial glaaa-waahing and drying 
machines, an autoclave, and often a hot air 
atarilicar must be accommodated, as well as 
sink and drainboards, space for storing the 
carts which carry glassware and Petri dishes 
to and from the area, and a worktable for glaes* 
ware storage. 

Storage rooms for chemicals, glassware, 
equipment, and other materials are necessary. 
Among the items of portable equipment which 
may be used and will require space for storage 
are water baths, incubators, and spectropho¬ 
tometers. 

An animal holding room where small animals 
may be held for observation or experimentation 
completes the list of the larger ancillary areas 
required in conjunction with this laboratory. 

SmciaI Factittitf Additional facilities which are 
of special value for research and teaching in 
the low-bench disciplines include a cold room 
and electron microscope setup. 

The cold room is essentially a refrigerator 
room. It contains counter space and sink for 
work that must be done at low temperatures. 
Safety door latcl es and warning lights are 
mandatory fsatures. 

An electron microscope unit requires at least 
three rooms: one to house the microscope 
itself, another for slide preparation, and a third 
->a darkroom —for developing, enlarging, and 
printing electron micrographs. 

High-8ench Disciplines 

TtacfliflO LeboralOty The disciplines which share 
the high-bench teaching laboratory are those 
for which laboratory work requires that the 
student star>d and move about to perform ex¬ 
periments. These include physiology (the study 
of the prooass of living organisms), pharma¬ 
cology (the acience of drugs), and biochemistry 
(the study of the chemical compounds and 
processes occurring in organisms). 

Lmbormtory B^nchms mnd Arr»ngem»nt. Labo¬ 
ratory benches are usually 37 in. high. Stools 
of adjustable height are provided. Except lor 
their height, benches may be similar in design 
and arrangement to those in the low-bench 
laboratory. The four-position bench has partic¬ 
ular merit because much of the work, espe¬ 
cially in physiology, consists of special proj¬ 
ects undertaken by a team of four students. 
Work Stmtion at tba Bench. The student's 
work station is also similar to that in the low- 
bench lab. Each station should have a base 
cabinet with both drawer and cupboard space. 
Adequate knee room should be provided, even 
though students stand a good share of the time. 

Hot, cold, and distilled water ahouid be avail¬ 
able at aach bench position. Oas and electricity 
are also required. In addition, low-voltage 
direct current and control circuits ahouid be 
available from a cantral panel. 

Bench Tops. Bench tops should be of stone 
or of acid-rasistant composition stone because 
of the reagents used in biochemistry. 

Sit-do¥¥n Work Arms. Low counters, with 
reailient counter tops, and under-counter cabi¬ 
nets ara placed along ona or more of the labora¬ 
tory walls. Gas, hot and cold water, air, and 
alectric outlets will be needed, and counter- 
top sinks should be equipped with knee- or 
foot-operated valves for hand-washing. Stools 
with adjustable seats should be provided. 


Dsmonstrstfon Armo. The demonstration 
space and equipment are like that of the low- 
bench lab. In addition, physiology teaching 
makes extensive use of electric polygraphs 
and the Van Slyke machines, often to the extent 
of one to each four students. If the unit labora¬ 
tory is used, no demonstration area is neces¬ 
sary since each unit can easily accommodate 
demonstrations. 

Stationmry Equipment. Fume hoods —one to 
every 16 students—should be provided. Be¬ 
cause flammable and explosive chemicals are 
used, the hoods should be installed a safe dis¬ 
tance from fire exits. Burette stands, approxi¬ 
mately 5 ft in length, are used by both biochem¬ 
istry and pharmacology students. One to every 
16 students is an accepted ratio 
Movable Equipment. A great variety of 
movable equipment may be used. A few mov¬ 
able tables of stand-up height may be required 
for some of the experiments in pharmacology 
and physiology involving animals. Table tops 
are of laminated wood with a stain resistant 
finish, and a shelf is provided for storing animal 
boards. In addition, a deep-freeie unit, centri¬ 
fuges. refrigerators, incubators, and much 
of the electronic apparatus used in physiology 
are part of the movable equipment used in the 
laboratory for which space is required. First 
aid kits and blankets are necessary, although 
these generally occupy no floor space but are 
mounted on the wall. 

Ancillary Facilititi Both biochemistry and phar¬ 
macology require a preparation room adjacent 
to the teaching laboratory for mixing reagents 
and storing chemicals and glassware. Storage 
and washing facilities are included in this 
room Wall counters similar to those in the 
teaching laboratory and wall cabinets permit 
this room to be used os a research area during 
off periods. 

Each discipline requires storage and supply 
areas, some of them special in nature. Special 
provisions must be made, for example, for 
storing anesthetics. Although only a limited 
supply of cylinders holding oxygen or anes¬ 
thetics should be kept here (additional storage 
should be allotted at ground level), the storage 
area should be located along an exterior wall, 
with floor and ceiling louvers installed to pro¬ 
vide gravity ventilation. The room should be 
locked. For chemical storage areas, fire haz¬ 
ards muat be minimized. Narcotics require 
locked storage. Generally, rooms used to store 
instruments and equipment should be amply 
supplied with electrical outlets so that equip¬ 
ment can be used without being removed from 
the room. 

Animal rooms and cold rooms are among the 
other facilities used regularly in conjunction 
with the teaching program of the high-bench 
laboratory. 

Spacial FacilHiet Many of the special facilities 
used for research and teaching In the high- 
bench disciplines require unusual construction 
or safety features. 

The chromatography room is a biochemistry 
research laboratory where various processes 
are employed to separate organic substances. 
In laboratories where paper or column chroma¬ 
tography is performed, fume hoods capable of 
exhausting toxic or inflammable vapors are re¬ 
quired. and the laboratory muat be maintained 
under negative air pressure to prevent the 
spread of vapors. Where gas chromatography 
is used, it must also be possible to seal off the 
laboratory in the event of fire. Some instru¬ 
ments used in this laboratory depend upon 
radioactivity as an ionization source; if these 


are installed, safeguards must be provided, 
even though the radioactivity level is low. 

In the uitraemntrifuge room, another small 
laboratory often used in biochemistry research, 
the selection of equipment will largely deter¬ 
mine the requirements. Depending upon its 
anticipated use. the ultracentrifuge may be 
either electrically powered or air driven. At 
least part of the housing for this equipment is 
of heavy armor plate. Additional cooling may 
be needed in the room to offset heat produced 
by operation of the equipment. 

Constant-temperature rooms, or controlled- 
temperalure rooms, as they are sometimes 
called, are used to house small animals under 
constant temperature and humidity conditions. 
The work area in this room usually consists 
of 31-in.-high counters, with a sink and outlet 
for gas. air. and electricity. Space may be 
needed for counter-top food storage. At least 
one floor dram wilt be required so that the room 
may be completely washed down 

The space allotted for the radioisotope lab¬ 
oratory should be divided into two rooms, the 
radioisotope laboratory proper (radiochemistry 
laboratory) and the uptake-measuring room 
(counting room). 

The rodiochemistry laboratory is the room 
where shipments of radioisotopes are received 
and stored. Here, too, specimens are made 
ready for examination, and dosages are pre¬ 
pared and administered. Items contaminated 
with radioisotopes are either cleaned, held 
for decay of radioactivity, or stored prior to 
disposition. 

In the counting room, the uptake of the radio¬ 
active substance is prepared and the radio¬ 
active content of specimens is accurately 
determined. If the counting room is separated 
from the radiochemistry laboratory by a cor¬ 
ridor, the possibility that stored isotopes will 
interfere with counting can be substantially 
reduced. 

The location of the radioisotope laboratory 
some distance away from x-ray equipment 
prevents interference with measurements of 
radioactivity. The basement is usually the best 
location, since it simplifies provisions for 
waste disposal and shielding. In most schools, 
a basement laboratory will also be convenient 
to the central animal quarters, and this is highly 
desirable. If the main radioisotope laboratory 
is some distance away from these animal 
quarters, schools may want a separate and 
specially designed radioisotope laboratory 
within the animal quarters. 

Safety features and special devices are es¬ 
sential to guard against radiation contamina¬ 
tion. 

Wall shielding is a necessary safeguard 
against radioactive penetration, and the aver¬ 
age building partition will not usually suffice 
for this purpose. Plastic, wood, or other light 
material is adequate shielding against beta 
radiation. Solid concrete or solid brick walls 
will be necessary for protection against gamma 
rays. 

Interior wall surfaces ahouid always be of a 
smooth, nonporous material. High-gloss 
enamel paint is best suited for this purpose. To 
facilitate decontamination, strippable vinyl 
plastic or replaceable wall panels are installed 
near sinks and other critical areas. 

The floor in a radioisotope laboratory is usu¬ 
ally a concrete slab. The slab must have a pro¬ 
tective covering or coating to prevent radio¬ 
active contamination from spillage. The floor 
should always have a heavy wax coating, which 
will fill cracks and serve as waterproofing. 
Counter tops should be stainless steel, with 
splash-back trims. Sinks should be made of 
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Fig. 7 Layout of anatomy laboratory of class srie. 


stainless steel and equipped with foot or knee 
controls. Each sink should have two drain- 
boards. 

Holding tanks must be provided for the col¬ 
lection of large amounts of radioactive mate¬ 
rials or small amounts of the more dangerous 
isotopes 

Special radio-chemical fume hoods are 
necessary Because of the dangers of air move¬ 
ment. hoods should never be placed near win¬ 
dows, doors, or ventilators. 

A deluge shower will also be needed. 

Anatomy 

Thu Dissection Room Dissection tables are the 
basic laboratory equipment. They are approsi- 
mately 24 by 78 in. Aisles at the table sides 
should bo S ft wide and those at the ends 3 ft 
b in. 

Dissection rooms are, as a rule, planned to 
accommodate full classes. Though class size 
largely determines room size, space should 
be allowed to accommodate a few additional 
tables for use by graduate students and fo» 
demonstrations. (See Fig. 7.) 

Good table lighting is essential. Often, ad¬ 
justable lighting fixtures are attached to both 
sides of each table If tables are on casteis. 
cleaning of the room will be considerably 
easier 

The dissection room should bo equipped 
with an adequate number of hand basins 


Round, industrial sinks are a good choice, 
since they accommodate more students simul¬ 
taneously than those of standard design. One 
sink for every four tables is an accepted ratio. 

The dissection room should include counter 
units with drowers and cupboards for storing 
students instruments. Storage space should 
also be provided for such supplies as wood 
blocks, mallets, arm rests, embalming fluids 

Because of the odor of the preserving fluids, 
air conditioning with a 100 percent air exhaust 
should be provided in the dissection room. 

As the anatomy dissection room is fre¬ 
quently washed down, durable, waterproof 
flooring is required. Providing storage space 
for the dissection tables will make it possible 
to use the dissection room for other purposes. 

Ancillary Facilities 

Several additional rooms either near or adja¬ 
cent to the dissection room are required Stor¬ 
age space for cadavers must be provided and 
bone storage space will also be needed If 
neuroanatomy is taught in the dissection room, 
storage for gross specimens must be avail¬ 
able. too. 

Generally, schools will need sufficient stor¬ 
age capacity for 1.5 cadavers (or every four 
ECS. If the school policy is to hold cadavers 
for one year prior to use. storage requirements 
will double Cadavers are commonly stored in 
large walk-in refrigerators. Because the 


method of preservation and storage affects 
ancillary space requirements, the system to be 
used should bo determined early in the pro¬ 
gramming stage, and specifics should be 
worked out with the aid of qualified consul¬ 
tants. 

A room equipped for embalming is often pro¬ 
vided. though dental schools with access to 
medical school facilities will probably need 
only a minimum of space for this purpose. 
As for final disposal, cadavers are usually 
cremated. The dental school can either provide 
its own crematory (or this purpose, share 
facilities with a medical school, or arrange 
periodic transfer of cadavers to public facil¬ 
ities (or cremation 

Because it should i^ever be necessary to 
move cadavers through public areas, facilities 
for cadaver storage and embalming should be 
as near as possible to the dissection room, 
and all three should be located at ground level. 
Wherever practical, loading platforms should 
open directly into the cadaver storage area to 
facilitate delivery and removal. 

PRECLINICAL FACILITIES 

The Praclinical Laboratory The preclinical labora¬ 
tory is designed to accommodate the entire 
class of freshman or sophomore students in a 
single session. (See Fig 8 ) 

Though it is not often so-called, the pre- 
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Fig. 8 Preclinical labotatorY of 96 student positions utilizing closed-circuit television for demonstroiions. 


clinical laboratory is actually a rnultidiscipiino 
laboratory, for all tha prvciintcal dental acionce 
courses are taught here: the instructors of the 
several subjects take over the laboratory in 
turn while the students remain in their as¬ 
signed places. 

Seating In the arrangement most common 
to preclinical laboratories, students sit on 
ouch side of a bench, their backs to those of 
students at the next row of benches. The aisles 
seporating the rows are at least 4 ft 6 in. wide, 
so that the instructor may move easily between 
the benches as he inspocts the students work 

In some of the newer laboratories, benches 
are arranged so that all students face in one 
direction — usually toward the instructors 
podium. The aisles between benches a 3 ft 
minimum is satisfactory—are not as wide 
as those required for back-to-back seating. 
On the other hand, back-to-back seating is 
economical. It conserves floor space and re¬ 
duces the cost of bench work and utilities. 

In either of the two seating plans, high or low 
benches can be used, but the low bench—32 
in. in height — will perhaps he the more satis¬ 
factory. With low benches, a standard ad|U8t- 
abltt typing chair on casters can be used and 
is loss costly than the laboratory stool. All 
benches should be equipped with gas. air, and 
duplex electrical receptacles. Each student sta¬ 
tion at the bench should bo at least 3 ft wide, 
and 3 ft G in. is actually more satisfactory. If 
the latter figure is used, an over-all allowance 
of 38 sq ft pur student position will provide 
adequately for the teaching facilities. 

Every preclinical technic laboratory should 
provide the instructor with a table or desk, 
equipped with gas, air. and electricity for 
demoi^stiatinn purposes. In large classes 
which require more than nite instructor, each 
should be allotted desk space. 

AncHimry f acilities. To ieduce the tracking of 
plaster from the laboratory into the public 
corridors, the processing room, which is used 


for pouring wax forms, molds, impressions, 
and flasks for denture processing, can be 
located adjacent to the preclinical technic 
laboratory. Also nearby should be a small 
storeroom 

ETV in the Preclinical Laboratory Figure 8 shows 
a preclinical dental technic laboratory of 96 
student positions together with an adjoining 
processing room Demonstrations within the 
laboratory are given with closed-ciicuit tele¬ 
vision. There are 16 students par monitor. 
The monitors are also coupled to the television 
studio of the school 

This layout is also adajdable to the moni¬ 
toring of students work by closed-circuit tele¬ 
vision. In such a system, the picture is relayed 
to the console at the demonstration position. 

While the principal medium of demonstration 
is ETV, facilities for chalk talks and for projec¬ 
tion of motion pictures or slides are provided 
Display cases, some of which jiermit viewing 
from botti sides, should be provided for models 
and examples of student work. The laboratory 
shown has the equipment used in common 
by students, such as lathes, model trimmers, 
sinks, ovens and casting machines, located 
at the perimeter walls. 

THE CLINICS: FUNCTION AND OPERATION 

In the clinics, dental students gain experience 
in the correction and control of dental diseases 
and disorders. Here, too. the community finds 
an additional source of dental services, some 
of which are frequently urinbtninable outside 
the dental school. 

Patient Movement in the Clinics Figure 9 illus¬ 
trates patient movement through the clinics. 
The new patient first reports to the information 
desk located in the lobby or main waiting room 
of the clinic area. Ho then jiroceetls to the regis¬ 


tration desk, whore a case record is opened fur 
him. At the appointment desk, his next slop, 
he is scheduled for an oral examination 

The patient then undergoes, either on the 
initial visit or a subsequent one, a screemrtg 
examination This procedure enables the 
school to select patients with varied dental 
problems. 

Following the screening examination, the pa- 
tiertt goes to the radiology clinic for full-mouth 
roentgenograms and then to the diagnostic 
clinic for a thorough oral examination, per¬ 
formed by a dental student working uitder the 
direction of an instructor. When the examina¬ 
tion is completed, the jratient returns to the 
appointment desk where he is referred for sub¬ 
sequent visits either to the general dental clinic 
or to one of the special clinics. On later visits, 
the patient reports directly to the wailing room 
of the clinic where he will receive treatment. 

Reception and Seteenino Aiea The reception urea 
in the main waiting room is tfie control center 
of the clinics, coordinating tlie flow of i)alients 
and records to clinics in the treatment area. 
In addition, the work of the appointment dusk 
is closely coordinated with that of the clinic 
business office. 

Frequently the information, registration, 
and a|>pointment desks are con^bined. but they 
may be separate in large schools, or informa- 
tioit and registration may be handled at one 
desk while appointments are made at a second. 
Similarly, one or more of these desks may be 
located either in the main waiting room or in 
adjacent rtrnms. 

The rncoption area will require a records 
office The convenience with which records 
can be disjiatched to the clinics is an important 
consideration in the location of the area. How¬ 
ever, storage space for inactive records need 
not be provided here, as these are frequently 
microfilmed or moved after two years to stor¬ 
age roonrs in other areas of the school 
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PATIENT'S ENTRANCE 


SPECIAL CLINICS 



Fig. 9 DeiiUl dink flow diaoram. 

Scr» 9 ning. For the screening of new patients, 
an examination room separate from the diag¬ 
nostic clinic is desirable. This room should 
be equipped with dental chairs. Dental units 
are not necessary unless the room will also 
be used for emergency treatment. 

Emergency treatment rooms function as a 
part of the reception and screening area. Either 
a series of single-choir rooms or a large room 
with two or three dental chairs is practical 
Although emergency treatment rooms ore 
sometimes included in each of the clinics in 
the treatment area, the provision of central 


facilities is more likely to assure that the rooms 
ora not preempted for some other purpose. 

Examination* Diagnosis* and Treatment 
Planning Area 

It is in the diagnostic and radiology clinics that 
the incoming patient's need for dental care 
is determined and a plan of treatment for¬ 
mulated 

The Diagnostic Clink Essential facilities in the 
diagnostic clinic include operatorios or exami¬ 


nation rooms, a clinical diagnostic laboratory, 
and a treatment planning and consultation 
room. Faculty offices and faculty research 
areas should bo provided nearby. 

Although multiple-chair rooms ore some¬ 
times used for examinations, a series of single- 
chair rooms assures privacy for the recording 
of patients' case histories. Each position 
should be equipped with on x-ray viewer. Esti¬ 
mating that 16 patients can be accommodated 
daily in each chair, an eight-chair facility could 
handle over 120 patients each day. In addition 
to dental chairs, the examination rooms should 
be furnished with desks lor the convenience 
of those students who are recording cose 
histories. 

The clinical diagnostic laboratory is used 
for hematological and other diagnostic pro¬ 
cedures. It is equipped with laboratory benches 
similar to those used for the low-bench basic 
science disciplines, but since students are 
assigned here in blocs, eight positions are 
usually sufficient. Air, gas, and electricity 
should be available at each position, and both 
hot and cold water are desirable. A hand wash¬ 
ing sink should also be provided. One stand-up 
laboratory bench should be located at the outer 
wall. Because patients seen in this laboratory 
are referred directly from the diagnostic clinic, 
no waiting room is needed. 

The treatment planning and consultation 
room, where students and instructors meet 
to discuss cases, should be equipped with a 
chalkboard, demonstration table, projection 
screen, and x-ray viewer, in addition to a dental 
chair and unit. The room can also be used for 
small-group demonstrotions. 

Radiofogy Clink Because roentgenograms ore 
made for every Incoming patient, the radiology 


ORAL DfAGNOSIS 
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Fk- 10 Radiology clinic. 
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clinic is included in the oxoniination ond ding* 
nostio area. However, the radiology clinic also 
serves all the other clinics, and patients under* 
going treatment are directed here for additional 
roentgenograms. 

Shielding Against Radiation. Rooms contain¬ 
ing x*ray machines must be shielded through 
the use of lead-lined walls and partitions or 
appropriate building materials of an adequate 
thickness. In addition, controls for x-ray ma¬ 
chines should be located behind shielded 
partitions. 

In general, shielding should be sufficient to 
limit the exposure of personnel to a minimum 
amount of radiation, certainly no more than 0.1 
roentgen per week. In rooms equipped with 90 
kvp x-ray machines, for example, the walls 
should be shielded with 1.2-mm sheet lead (3 
lb per square foot) to a height of 7 ft. Stone 
concrete at least 3 in. thick should be used for 
ceiling and floor. 

The Layout of the Clinic. Figure 10 shows 
the components and equipment of the radiol¬ 
ogy clinic. This plan includes eight rooms 
where the roentgenograms utilized in routine 
oral examinations are taken, and one extraoral 
radiology room. 

In the radiology rooms, the machine is 
located behind the dental chair and up to 20 
degrees to either side, the recommended posi¬ 
tion. Observation of the patient is made 
through a lead glass viewing window which 
has a speaking slot. Each of the rooms is 
equipped with a small chalkboard, illuminator, 
lovatory, ond shelf. Room A, slightly larger 
than the others, has a 4-ft-wido opening to facil¬ 
itate handling of wheelchair and stretcher 
patients. 

The extraoral radiology room is of slightly 
greater depth than the intraoral, because a 
long-focus film distance is required for the 
facial-profile roentgenogram. 

Each of these rooms is lead-shielded, and the 
x-ray machine controls are located behind 
lead-protected partitions. 

Film Processing. A suite of rooms for film 
processing includes a darkroom, oversized to 
permit group instruction, a wet viewing and 
drying room, and a mounting room. A framed 
opening in the wall between the drying and 
mounting rooms is used for passage of film. 
The mounting room accommodates eight 
students. Each student position has a 14- by 
17-in. view box built into the surface of the 
bench. 

Air conditioning in the darkroom and wet 
viewing room is desirable not only for the com¬ 
fort of personnel but for the protection of 
exposed film. Maintaining air at positive pres¬ 
sure will prevent dust from entering around 
windows and doors. 

Ancillary Facilities. The special demonstra¬ 
tion room, which accommodates 16 students, 
has provisions for movie and slide projection 
and closed-circuit television monitors. An 
exodontist's chair, a mobile x-ray unit, and a 
mobile lead screen are available for demonstra¬ 
tions. If ETV is used extensively for demonstra¬ 
tions, this room could be converted to a film 
library. 

The departmental research area includes 
a small darkroom. A conference room, suitable 
for seminars and equipped with chalkboard, 
projection equipment, and an illuminated 
viewer, and a group of faculty offices complete 
the radiology clinic. 

Treatment Area 

The General Clinic Because the general clinic is 
typically the largest and busiest of all the 
clinics, the main waiting room and control 


desks and many of the other elements already 
described are considered a part of it. 

Treatment components include operatories, 
treatment planning and consultation rooms, 
supply and dispensing services, and steriliza¬ 
tion and sterile supply focilities. Study and 
laboratory areas for the use of graduate stu¬ 
dents should adjoin. 

The operatories, or work stations, into which 
all the clinics are divided, consist of dental 
chairs and units, instrument cabinets, steriliza¬ 
tion units, and other necessary equipment. 
Each station should be large enough to accom¬ 
modate the patient, the student who is treating 
him, the supervising instructor, and frequently 
a dental assistant. Several fully partitioned 
work stations should be provided to accom¬ 
modate patients whose emotional reaction to 
dental care makes privacy mandatory. 

The Special Clinks The special clinics—perio¬ 
dontic-endodontic. orthodontic, and others — 
are differentiated primarily by the type of treat¬ 
ment rendered. One, however, is distinguished 
by the type of patient treated —the chronically 
ill, the mentally disturbed, and others who are 
unable to receive treatment under regular 
olinicol conditions. 

The same departmental facilities and most 
of the treatment facilities required in the gen¬ 
eral clinic are needed for each of the special 
clinics. Every special clinic should have at 
least one fully partitioned work station. Gen¬ 
erally, each will have a small waiting room 
with control desks separate from the main 
waiting room. However, related specialties 
such as pedodontics and orthodontics often 
share a waiting room. 


Specific Requirements. Except for some 
variations in the design of the instrument cabi¬ 
net, the basic equipment of the special clinics 
is the same as that of the general clinic. Most 
of the special clinics are equipped with stan¬ 
dard dental chairs and units. The pedodontic 
clinic, however, requires a smaller chair and 
the oral surgery clinic special chairs or operat¬ 
ing tables. And a few of the special clinics re¬ 
quire additional components ond highly spe- 
ciolized equipment. Clinics where generai 
anesthetics are administered must have re¬ 
covery rooms and toilets. A ceramics labora¬ 
tory is sometimes maintained in the crown 
and bridge clinic. 

The orthodontic clinic requires a number of 
special facilities. Among these are a measure 
room, a record room, a tracing room with a 
light table for routine tracing, and an office 
for technical personnel. This clinic usually 
contains two or more rooms with specialized 
equipment. At least one dontol chair which 
can be used when general anesthetics ore ad¬ 
ministered is required. 

Frequently facilities for periodontic and 
endodontic treatment and for oral medicines 
are combined in one clinic. If x-ray machines 
are provided, the clinic must be shielded in 
the same manner as the radiology clinic or a 
lead-lined partition provided around the x-ray 
machines. 

Ora! Surgery Clinic: A Special Case. Perhaps 
the greatest variation in the components and 
equipment is found in the oral surgery clinic. 

Figure 11 illustrates an oral surgery depart¬ 
ment planned to accommodate blocs of eight 
students. Eight of its nine operatories are 
equipped for surgery requiring local anesthe- 
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sics. Si« of these, grouped in threes, are semi- 
enclosed. Folding partitions make full enclo¬ 
sure possible. 

Of the throe remaining operatories, the 
largest is equipped with an x-ray machine. 
Centrally located to the other operatories, this 
room is lead-lined. The demonstration opera- 
tory is equipped for cases requiring general 
anesthesia as well as local. So is the adjacent 
operatory (upper right). In addition, the demon¬ 
stration operatory is designed for closed- 
circuit television. A glass-enclosed gallery can 
be used for observation of treatment proce¬ 
dures, or as a control booth for television. 

Both of the operatories equipped for general 
anesthesia are located adjacent to their sup¬ 
porting facilities. A scrub-up area is provided 
at the entrances. Nearby is the recovery area 
containing bunks and toilet facilities. A glass- 
partitioned nurse's station permits observation 
of patients. Also conveniently located are the 
sterilising and sterile supply rooms, which 
serve only this clinic. Of the two rooms pro¬ 
vided for storage of medication, one is used for 
narcotics and other medicines which must be 
kept locked. 

Ancillary Facilities. Student facilities include 
a locker room with toilet, located near the 
secondary exit from the main operational area. 
The combination graduate student study area 
and laboratory accommodates four students. 
It contains desks, lockers, and a laboratory 
bench with a sink and electrical outlets. Lo¬ 
cating the two administrative offices at the 
entrance to the clinic permits greater control 
and accessibility. A departmental research 
laboratory is provided, as in other clinical 
departments. 

A patient waiting room seating 16 people 
would be adequate in a clinic of this type. Toilet 
rooms should be provided nearby. Although 
patients would normally enter and leave the 
clinic through the main waiting room, a second¬ 
ary exit is provided for those requiring assis¬ 
tance after surgery 


Supporting Facilities 

Central Supply and OtspensinQ Services Although 
each clinic in the treatment area will have its 
own small supply facilities, centralized service 
is necessary for the receiving and distribution 
of bulk supplies. Locating the central service 
near the clinics will permit greater efficiency. 
In a multistory building, stacking the smaller 
units on different floors will simplify the place¬ 
ment of service elevators and dumbwaiters. 

Clinical Laboratories Most schools today believe 
the provision of two large general laboratories 
of full-class size —one for the juniors, one for 
the seniors —to be the most effective. Small 
separate laboratories in each of the special 
clinics are also a possibility. Schools should 
make every effort to see to it that each junior 
and senior student is provided with assigned, 
individually locked cupboards and supply 
drawers. 

If the full-class laboratory for each of the 
upper classes can be provided, the design 
and layout will be approximately the same as 
that of the freshman-sophomore preclinical 
laboratories. Though no special demonstration 
position need be set aside, facilities for ETV 
should be included. 

The processing laboratory, which contains 
special equipment such as heavy duty ovens, 
boilout tanks, and packing ond curing units, 
must be large enough to accommodate not only 
students but the dental laboratory technicians 
employed by the school. 


CLINICS: SPACE ALLOCATIONS AND 
RELATIONSHIPS 

Dental educators today favor the adoption of 
the cubicle clinic. The privocy of the cubicle, 
a factor appreciated by patients ns well as stu¬ 
dents, and the overall atmosphere of the 
cubicle clinic engender self-confidence and 
efficiency on the part of the student. (See Figs. 
12 and 13.) 

Planning the Cubicle Clinic 

Influence of Oentel Assistants Cubicles accom¬ 
modating the student-assistant team must be 
norrowor and deeper than those in which a 


student works alone. The size (7 ft 6 In. by 7 
ft 6 in.) and the arrangement of the cubicle 
in Fig. 15a. with the instrument panel at the 
right of the operator, is satisfactory for the 
dental student working alone. 

The cubicles in Fig. 156 and c are planned 
for utilization of assistants. The cubicle in Fig. 
156, which is 6 ft 9 in. by B ft 2 in., is slightly 
narrower and deeper than the one in Fig. 15a 
The added depth of the cubicle in Fig. 156 per¬ 
mits the location of the instrument cabinet and 
sink nt the rear of the cubicle, convenient to the 
operator and the assistant. Figure 15c is an¬ 
other variation, adaptable to the 4 ft 8 in. plan¬ 
ning module. 

A cubicle clinic designed for utilization of 



9240 sq ft (963 $q ft/CHAIR) CLEAR SPAN - NO COLUMNS 
9360 »q ft. (975 SQ ft/CHAIR) CENTER ROW OF COLUMNS 

Fig. 12 Cubicle clinic. 
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auxiliary peraonnal ia illuatralad by Fig. 14. The 
location of the main and secondary aisles per* 
mils the instructor to move from one work 
station to another without retracing his steps. 

Cubicle Dimeniions Cubicles in existing dental 
schools range in sixe from 6 ft 4 in. by 7 ft to 
7 ft 8 in. by 9 ft 6 in. Where dental assistants 
will be used, a cubicle of 6 ft 9 in. by 9 ft 6 in. 
is desirable. For students working alone, a 
cubicle of 7 ft 6 in. by 7 ft 6 in. is adequate. 

Cubicles may be either partially or fully en* 
closed. A partition height of approximately 5 
ft is recommended for most cubicles. This pro* 
vides privacy, yet allows for supervision and 
gives an impression of spaciousness. A 4*ft 
partition topped by a 1-ft*high translucertt 
plastic panel may be used. Allowing an open 
space between partition and floor facilitates 
cleaning. However, one or two fully enclosed 
cubicles are desirable in every clinic. 

Determining the Number of Clinic Positions 

For the clinics as a whole, at least two operat* 
ing positions should be provided for every 
entering class student - one in the general 
clinic and one in the group of special clinics. 

Every school should also plan additional 
clinic positions for its graduate and postgrad¬ 
uate students. The equivalent of one student 
module is desirable in the general clinic for 
even a modest program of advanced study. 
Additional positions will also be needed in the 
special clinics, with the number dependent 
upon the goals of the school and the particular 
dental specialities emphasized in its graduate 
curriculum. 

Estimating Space Requirements 

Space allowances for each operating position 
will also vary in the different clinics. The diag¬ 
nostic clinic will require 85 sq ft per position, 
an allotment also sufficient for oral surgery. 


In the radiology clinic, 115 sq ft per position 
should be allowed, and in the clinic for the 
chronically ill and handicapped. 125 sq ft. For 
other clinics, an allowance of 100 sq ft per 
student position should be adequate. 

Space allowance for some of the support¬ 
ing facilities of the clinical departments will 
be fairly standard. For demonstration op- 
eratories, for example, a uniform allowance 
of 200 sq ft each may be used. 

INSTRUCTION ROOMS. STUDY AREAS. 

AND LIBRARY FACILITIES 

Seminars 

The seminar is a room especially planned to 
accommodate small-group instruction lor 16 
students or less, usually at an advanced level 
of training. 

In most schools, one or more seminar rooms 
will be needed for the use of each basic science 
department — at least one for instruction and 
perhaps one for departmental conferences. 

In the clinical facilities of most schools, 
each of the special clinics will need one semi¬ 
nar room for treatment planning and consulta¬ 
tion, and the general clinic will need more than 
one. In programming, a reasonable standard 
for the general clinic would allow four rooms 
for a class size of 96. increasing or decreas¬ 
ing the number by one for each 16-student 
module added or subtracted. 

Allow a minimum of 300 sq ft for each semi¬ 
nar room, with increments of 75 sq ft for every 
four students beyond the 16 accommodated 
in the standard room. 

Seating arrangements in seminar rooms are 
a matter of choice. Usually the instructor and 
his students sit around a central table, but 
some seminar rooms are furnished with stan¬ 
dard tablet-arm chairs. Unitized folding tables 
and folding chairs permit maximum flexibility 
in seating arrangements, however, and their 


use is increasing, especially in the seminar 
room used for showing slides. 16mm films, 
end other visual aids. If it is so used, a small 
adjoining room for storage of visual aid mate¬ 
rials is also helpful. A seminar, like any other 
instruction room, should be equipped with a 
chalkboard. 

Lecture Rooms 

Although they accommodate a minimum of 50 
people, all lecture rooms need not have the 
same capacity. The smallest should, however, 
seat at least a full class, plus an overrun of 20 
percent. If the school expects a later expansion 
in class size, lecture rooms should be planned 
from the beginning to accommodate it, and the 
20 percent overrun allowance should also 
be based on the larger figure. 

A good rule of thumb is to provide seating 
capacity for one additional 16'Student module 
beyond class size in schools with 96 ECS. An 
allowance of 12 sq ft per seat (roughly 200 sq 
ft for a student module of 16) is sufficient to 
permit an adequate aisle on either side of the 
seating area and. in a large lecture room, a 
center aisle as well. 

A minimum of three lecture rooms should 
be provided, one for use of the basic science 
departments and located near them, one for 
clinical and preclinical instruction and accessi¬ 
ble to the clinics, and one for special courses 
or for multiple use. In the school which will 
have no auditorium, the multiple-use lecture 
room might be designed to provide 2% posi¬ 
tions per ECS All lecture rooms should be 
located so as to minimize noise and traffic con¬ 
gestion in the corridors. 

Layout It may be difficult to decide whether 
the lecture room should be long and relatively 
narrow, like the usual hall, or wider and shal¬ 
lower. like an amphitheater. Because of its 
wide viewing angle, the amphitheater is not 
particularly suitable for the showing of slides 
and films On the other hand, instructors favor- 
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ing the chalk talk technique often dislike a long 
room. Television monitors can be used in either 
type. 

Every lecture room should be equipped with 
a large chalkboard; a minimum of 12 lin ft is 
recommended. If, because of the size of the 
room, a raised platform is provided, it should 
be long enough to extend 2 ft beyond each end 
of the chalkboard. Projection screens which 
can be automatically lowered and raised may 
also be a part of the permanent equipment. 

The floors of lecture rooms should be sloped 
or terraced slightly to provide a good view 
of the chalkboards and projection screen. 


Some larger lecture rooms are split level or 
have a balcony. Whenever possible, students 
should enter from the rear. 

Furnishings. Fixed or movable tablet-arm 
chairs, or auditorium seats equipped with 
tablet arms, are commonly found in lecture 
rooms. If the latter are used, the aisle seat at 
the left of each row can be fitted with an out¬ 
side tablet arm for the use of left-handed stu¬ 
dents. Writing counters with individual seats 
are also frequently used. 

Auditoriums. For schools that have ready 
access to them, auditoriums sometimes serve 
as lecture or examigation rooms. As a rule. 


however, programming committees will find it 
difficult to justify a large auditorium solely 
for the use of a dental school, since it is gen¬ 
erally more economical to rent a hall for occa¬ 
sions such as graduations which require large 
seating capacity 

If on auditorium is planned, it should be lo¬ 
cated on a ground floor. Direct entry from the 
outside is necessary, because the auditorium 
will often be used by the public when the re¬ 
mainder of the school is closed. Seating ca¬ 
pacity should be sufficient to accommodate 
students enrolled in every program of the 
school as well as the total faculty. 

Auditoriums must have public toilets and 
cloakrooms; a small lounge off the foyer is ad¬ 
visable. Areas for the preparation and storage 
of demonstration materials should be provided 
backstage, as should a toilet room. 

Areas for Study, Reference, and Research 

Study Aren Places for first- and second-year 
students should probably be located near the 
basic science laboratories, and those for third- 
and fourth-year students near the clinics. If 
possible, they should be so situated that stu¬ 
dents will have access to them at all times, 
even when the rest of the school is closed. 
Space. About 19 sq ft per ECS should be al¬ 
lowed in planning standard study places for a 
school providing one study place for every two 
students. This type of study place can be in a 
common room, and is usually unassigned. 
However, some schools may prefer the par¬ 
tially partitioned cubicle. Requiring approxi¬ 
mately 48 sq ft per student position, the cubi¬ 
cles are furnished with a desk and chair, a coat 
locker, and storage space for books, micro¬ 
scopes. and school supplies. Because a cubi¬ 
cle is permanently assigned to each student, 
space requirements are based on the total 
enrollment. 

Library Facilitiei The following guidelines, 
though general, may be helpful. 

Reading and Study Rooms. The main reading 
room should accommodate from 25 to 50 per¬ 
cent of the total number of students. Read¬ 
ing room exits should be controlled by book 
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charge-out or loan desks, and the card catalog 
and circulation desk should be nearby. 

Carrots. Unenclosed desk oreas of about 12 
sq ft are useful for individual study and should 
be available in the ratio of one lor every 10 
students. Smoll study rooms reserved for 
graduate and postdoctoral students are also an 
advantage. Either they should be soundproofed 
or locoted far enough away from the main read¬ 
ing room to permit students to use typewriters 
without disturbing others. 

Microfilm. Auxiliary facilities such as a 
microfilm reading room, a sound tape room, 
and a rare book room ore also desirable. 
Stacks. Stocks should be arranged to facili¬ 
tate both storage and use of books. The stacks 
should be locoted os close to reading rooms as 
possible, preferably at or below the level of 
the main reading room. 

Stack aroo varies in proportion to volumes. 
Generous allowances should always be mode 
for future expansion. Stack sections ore usually 
3 ft in length and 7 ft 6 in. in height, with a shelf 
depth of at least 10 in. One single-faced section 
3 ft long will accommodate approximately 100 
volumes. Service aisles between stacks should 
be at least 3 ft wide, and the main aisles at least 
3 ft 8 in. wide. A microfilm room for processing 
and storage may be associated with the stack 
area. 

Other Facilities. Acquisition and catalog 
rooms should be near the public card cata¬ 
log and have direct access to the stacks. 

Offices should be provided for the head 
librarian and an assistant, with the head librar¬ 
ian's office accessible both to staff rooms and 
to readers. Storage space for office supplies 
should be available. 

A library stocked with 25,000 volumes and 
amply supplied with space for reading rooms 
and auxiliary facilities would require approx- 
imotoiy 10.000 sq ft for a school with 96 ECS. 


EDUCATIONAL TELEVISION AND OTHER 
VISUAL AIDS 

The location of the ETV department should be 
carefully chosen to hold distribution distances 
to a minimum. A top floor or penthouse would 
be a logical location. Preferably, the visual 
aids department should be nearby. The studio 
should not be less than 1,300 sq ft, completely 
visible from the control room. The ceiling 
height of the studio (13 to 14 ft) is another 
factor thot must be considered in planning. One 
area of the studio should contain a dental 
operatory setup, with chair, unit, and instru¬ 
ment cabinet. A movable (on casters) labora¬ 
tory demonstration bench will be required for 
demonstrations of experiments in the basic 
sciences. The televising of anatomical dis¬ 
section will require o large overheod mirror. 
A smaller bench for dental technic demonstra¬ 
tion, chalkboards, flip stand, and took boards 
are additional requirements. Ample maneuver¬ 
ing area for the television cameras and opera¬ 
tors must also be provided. Figure 16 shows 
an ETV department of approximately 2,500 sq 
ft. 

The control room should be elevated and 
built as close to the ceiling as possible for 
maximum visibility. Entry into the control room 
should be possible without going through the 
studio. 

Provision should be made for a film chain 
installation requiring a room approximately 
12 by IS ft. Kinescope recorders and video¬ 
tape recorders should be planned for in areas 
adjoining the control room. 

The amount of prop storage space required 
will vary with the emphasis placed on tele¬ 
vision and on the availability of other storage 
areas. 

The director and assistant director will re¬ 
quire office oreas. 


Visual Aids Oapartment 

The increasing use of ETV has not eliminated 
the necrd for a complete visual aids department, 
but has increased it. Figure 16 shows a visual 
aids department. In larger schools, 1 8 to 20 sq 
ft per ECS would provide centralized visual aids 
facilities for both the basic sciences and the 
dental science divisions. 

Graphic Arts. Drafting tables, plan file cabi- 
rvets. and a sink or lavatory should be provided. 

Another room is needed lor production of 
the three-dimensional models. A workbench 
with sink and utilities is required. 
Photography. The room provided for the 
photographic section should be largo enough 
to permit the photographing of patients, photo¬ 
micrography, copying, film processing and 
printing, and print and slide finishing. It might 
also include equipment for preparing end pro¬ 
jecting printed pages and similar opaque mate¬ 
rials. The studio should be not less than 1 2 ft 
wide and approximately 35 ft long for making 
1 6 mm motion pictures and for their projection. 
Distribution and Storage of Visual Aids. 
Administrative offices are required for the 
maintenance of files and cataloging of material, 
control of distribution and the requisitioning 
of visiial aids materials, and adequate space 
should be provided for storage of slides and 
films and for the storage, mointonance, and 
operation of all projectors. 

SUPPORTING SERVICES FOR LABORATORIES 
AND CLINICS 

The Feasibility of Centralized Laboratory Supply 
Services 

Figure 1 7 is an example of a reasonable plan for 
a fully centralized laboratory service. Since the 
operation of four-student laboratories for all 
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Fig. 16 ETV and visual aids departments. 
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Fig. 17 Central laboratorv services department. 


bneic science depertments requires that equip* 
ment and supplies be in the individual labora* 
tories prior to the beginning of a scheduled 
experiment, the central service facilities make 
delivery by placing each laboratory's equip* 
ment and supplies on trays. The trays are then 
placed on carts which circulate between the 
laboratories on regular delivery rounds. 

Services Requiring Both Departmental and 
Central Facilities 

Animal Quarters Although holding rooms for 
small animals adjoin research and teaching 
areas, a dental school must still provide one 
large and centrally located animal area. 

To avoid the possible spread of disease, dif¬ 
ferent species of animals should never be 
housed in the same room. Ideally, then, the 
central animal area should consist not of one 
large room but of a number of smaller ones. 
No room should be larger than 600 sq ft—o 
si<e which will amply accommodate 32 large 
dog cages. 

Space requirements for smaller animals 
vary, and the following table provides examples 
of the net footage needed: 


Mice.7 per SQ ft 

Guinea pigs.2 per sq ft 

Rats. 6 per SQ ft 

Rabbits. 1 per 2 sq ft 


In addition to this net space, allowance must 
be made for corridors and vestibules within 
the quarters, as well ns for storage. 

Storage places no major demand upon avail¬ 


able space. Adequate facilities permit the stor¬ 
age of bedding, housekeeping supplies, and 
enough food for one day near the central hold¬ 
ing rooms. Bulk storage is not necessary. 

Ancillary facilities of the central quarters 
will, however, occitpy substantial amounts of 
space. These should include a receiving or 
isolation room where animals can be held 
for observation during laboratory teats, and at 
least one adjoining small laboratory and per¬ 
haps more, depending upon the size of the 
school's research program. 

There should be a small room for preparing 
food for the animals, and a much larger area 
for washing and sterilizing cages The washers 
and sterilizers used here must be big enough 
to accommodate the largest cage. (Fixed cages, 
which must be washed within the holding 
rooms, are so arranged that refuse can be 
washed into a gutter and then into a flushing 
drain.) 

Other facilities found in the larger animal 
quarters include animal surgery rooms, 
equipped with their own ancillary facilities 
for instrument sterilization and storage, re¬ 
covery rooms, an autopsy room, an incinerator 
room, and a refrigerated storage area. Offices 
for a veterinarian and (or an animal keeper are 
also provided. 

The planning of the central animal area 
should not be undertaken without thorough 
consideration of such factors as insect and 
pest control, the reduction of noise and odors, 
and the sanitary disposal of refuse. Animal 
quarters should not be visible to the public, 
and they should be arranged so that the re¬ 


ceiving of onimals is simplified and the possi¬ 
bility of their escape minimized. The preferred 
location is on the ground level or in a properly 
air-conditioned basement area. 

Tschflical Shops The technical shops are re¬ 
sponsible (or the upkeep and repair of the more 
complex equipment and devices employed by 
the various school departments. They also 
design ar>d fabricate unique apparatus required 
for research and experimentation. 

Though smaller shops of this type are at¬ 
tached to one of the basic science departments, 
the services of the central technical shops, 
with their larger staffs and more extensive 
equipment, should be available to all depart¬ 
ments. including the basic sciences, of the 
dental school. 

Even schools which do not require these 
specialized technical activities will need to pro¬ 
vide the modest facilities required for the rou¬ 
tine maintenance and repair of standard dental 
equipment, such as engines, lothes, and dental 
chairs. Because major repairs of this type are 
ordinarily made under contract, only limited 
equipment is necessary. 

FACULTY FACILITIES 
Office Facilities 

A uniform allowance of 200 sq ft for each full¬ 
time faculty member will provide enough space 
to assure an individual office for each teacher 
with the rank of instructor or above as well as 
sufficient additional space (or department 
heads and others with administrative responsi¬ 
bility. 

Research Facilities 

Space requirements for faculty research are 
particularly difficult to anticipate. An allowance 
of 100 sq ft for each full-time faculty member 
represents the equivalent of one small labora¬ 
tory for each two teachers. 

Function and Location 

Faculty facilities are usually included in the 
area of major dental school activities, a loca¬ 
tion with obvious functional advantages (Fig. 
18). If they are housed separately from under¬ 
graduate areas, however, future expansion of 
offices and research space is simplified. Also, 
if faculty facilities are grouped together in a 
separate area and their assignments controlled 
by the office of the dean, rather than by the 
department, the problem of transferring as¬ 
signed facilities from one activity or faculty 
to another will be simplified. The relative merit 
of separate or departmentally integrated facil¬ 
ities should be carefully weighed before final 
decisions on exact locations are made. 


GRADUATE AND POSTGRADUATE FACILITIES 

In the basic science departments, an allowance 
of 150 sq ft per student will permit a two- 
module office and a four-module laboratory for 
each four graduote students. In the clinical 
departments, an allowance of 100 sq ft per stu¬ 
dent will permit one small combination study 
and research area for each four students. Addi¬ 
tional operatories will also be needed. 

Graduate programs should also be ade¬ 
quately provided with study cubicles and re¬ 
served library study rooms for the specific 
use of their students. 
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Fig. 18 OepaitiMirtal office and research area. 


AUXILIARY PERSONNEL 

Training Facilities for Dental Hygienists 

Dental hygiene students may share classroom 
space, facilities of the x*ray department, and 
the library, lor example, with dental students. 
If ample laboratory space is available in the 
dental school, this, too, may be shored, al¬ 
though a separate laboratory fur hygiene stu¬ 
dents facilitates class scheduling for courses 
like dental anatomy and prophylaxis technics, 
which have heavy clock-hour laboratory re¬ 
quirements. The laboratory should be equipped 
with low benches having electricity, gas, and 
air outlets. Sufficient laboratory positions to 
accommodate an entire closs are needed. A 
space allotment of 600 sq ft per 16-student 
module should be adequate. 

The clinic space for the dental hygiene pro¬ 
gram may be either in a section of the main 
clinic or in a separate clinic. 

If any increase in enrollments is planned for 
a later date, enough space should be allocated 
originally and utilities installed to provide for 
the added students, even though ail space is 
not immediately equipped. 

Hygienists will require lounge, locker, and 
toilet facilities. In some schools, they will share 
these facilities with other women. 

The careful location of a hygiene clinic is 
one way of providing flexibility in school plan¬ 
ning. If, at some later date, it should become 
necessary to expand the school’s clinical facil¬ 
ities, the dental hygiene clinic can be relocated 
and its former facilities incorporated into other 
clinics. 

ADMINISTRATIVE FACILITIES 

One of the focal points of dental school activity 
is the administrative area. Though it should 
be readily accessible to visitors, it need not be 


in a predominant location. In some schools, 
it is located on an upper floor, convenient to 
an elevator or stairway. 

In general most dental schools will to some 
extent undertake duties which fall into three 
brood categories —academic policy, student 
affairs, and business and personnel monage- 
ment. 

Academic Dffices 

In planning the office of the dean, space must 
be allotted for the dean's private study and for 
his secretary— with due regard paid to the need 
for bookshelves, filing space, and office sup¬ 
ply storage. A conference room may also be 
necessary. In addition, offices will be required 
for an assistant or associate dean and his 
secretary. Whether or not the dean's offices 
should be grouped so that the secretarial staff 
may share a large single office is a decision for 
the individual school. In programming, approx¬ 
imately 1,500 sq ft should be adequate for 
these rooms. In larger schools, an office for 
another assistant dean may be needed. 

Where the programs warrant it, graduate and 
postgraduate divisions will have their own 
officers and offices, and extensive research 
activity will require a research coordinator, 
who will also need an office. Schools training 
dental hygienists or dental assistants will need 
office accommodations for the director of these 
programs. Some schools also include an office 
for part-time faculty members In the adminis¬ 
trative area. In programming, allow 200 sq ft 
for each office and 300 sq ft for each confer¬ 
ence room required In connection with these 
programs. 

Student Affairs 

Schools which do not depend upon the univer¬ 
sity for such services will require a registrar's 


office to process applications for admission, 
to supervise registrations, and to maintain stu¬ 
dent records. 

Many schools also offer active programs 
of student assistance, including counseling 
and advisory services, and office space is re¬ 
quired for the professional personnel who con¬ 
duct them. In some schools, offices are pro¬ 
vided for the chaplains appointed to servo their 
students. All schools will probably need space 
to l>ouse expanding scholarship and loan activ¬ 
ities, and. in some, additional space will be 
needed to handle student housing services. 
In small schools or in schools with very limited 
responsibilities for directing student affairs, 
these activities will probably be combined with 
those of a business or personnel office. 

Business and Personnel Management 

Some schools have little more than a cashier's 
office and a minimum of clerical help. Others 
maintain a complex accounting and fiscal 
operation, headed by the office of the bursar. 

A public relations department, personnel 
offices, and stenographic-dictaphone pools 
may also be needed in larger institutions. Ade¬ 
quate apace for stock rooms and administrative 
records is always essential. The advisability 
of employing an administrative director of 
clinics should be considered, and some schools 
today strengthen this service by adding a social 
worker. 

In some activities —printing and publications 
is one—the type of equipment largely deter¬ 
mines space needs. Offset printing presses will 
be desirable in some schools; others need little 
more than mimeograph machines, and their 
space requirements will vary accordingly. 

Mail rooms which consistently handle bulk 
mailing require a special space allotment. 

The actual allocation of space for the various 
business functions and for the administration 
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of student affairs will vary widely. For the aver¬ 
age school, however, total space needs for 
these two groups of functions will probably 
be adequately met by an allowance of 25 sq ft 
per ECS. 

STUDENT FACILITIES 
Bookstoiet 

For most schools, an allowance of from 8 to 10 
aq ft per ECS —with a minimum of 500 sq ft — 
is a good preliminary estimate of bookstore 
space. This will provide room enough both 
for open displays and for some storage. If 
possible, the store should be located near the 
student lounge or the cafeteria. 

Student Lounges 

The student lounge is important—perhaps 
indispensable— to a dental school, and the 


availability of similar facilities elsewhere on 
the campus does not, in this case, reduce the 
need for a lounge in the dental school itself. 
The lounge is the students' social center. 

Although the number of women enrolled in 
undergraduate dental schools is small, schools 
should provide separate lounges for their con¬ 
venience. In some schools, women dental 
students will be able to share the lounges pro¬ 
vided for student dental hygienists and dental 
assistants. 

In programming, the committee should 
estimate lounge space at 23 sq ft per ECS for 
a class aise of 96. For classes of different sizes, 
200 sq ft should be added or subtracted for 
each group of 16 students. These amounts 
permit simultaneous occupancy by approxi¬ 
mately 25 percent of the total enrollment. 


Locker Rooms 

Adjoining the lounge areas should bo adequate 
toilet facilities and —if feasible —the student 


locker rooms. Looker rooms should at least be 
convenient to the part of the school where the 
student spends most of his academic day — 
near the basic science and prsclinical technic 
laboratories for freshmen and sophomores, 
near the clinics and associated clinical labora¬ 
tories for Juniors and seniors. 

The looker room area required for male stu¬ 
dents can be estimated at 1,800 sq ft for an 
entering class of 48 (or throe 16-student mod¬ 
ules); this amount should be increased by 500 
sq ft for each additional group of 16 students. 

As to the lookers themselves, the types 
chosen should depend on the use to which they 
are put. If dental students ore expected to keep 
their instrument cases in clothing lookers, 
the size of the case should bo established and a 
prototype made so that the suitability of the 
lockers can be tested before they are pur¬ 
chased. The lookers chosen should also be 
large enough to accommodate other dental 
equipment. 
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INTRODUCTION 

This Ksction deals with design for the follow¬ 
ing nursing progranns. respectively: the dip¬ 
loma. associate degree, baccalaureate and 
graduate degrees, and practical nursing. In 
each section, a description is presented of spe¬ 
cial aspects of each program. A hypothetical 
school has been described and space require¬ 
ments determined. No attempt was made to 
compare the space requirements of one pro¬ 
gram with another, since each has its special 
needs, precluding a common basis for com¬ 
parative purposes. For example, each program 
differs in purpose, curriculum, and graduation 
requirements. 

The secorKi half of this chapter sets forth 
planning considerations which will affect the 
architectural design of a facility. No attempt 
ic made to outline finished plans since this 
should be the decision of the individual school, 
after a careful evaluation of various alterna¬ 
tives. Moreover, before the architect begins 
to develop his plans, the school must first 
establish its educational program. 


DIPLOMA NURSING PROGRAMS 

The diploma nursing program is conducted by a 
single-purpose school and may be either hoa- 
pital'Sponaored or independently incorporated. 
This program serves the interests and needs 
of qualified high school graduates who want 
(1) an education centered in a hospital, and (2) 
an early and continuing opportunity to be with 
patients and with personnel who provide health 
services. (See Fig. 1 and Table 1.) 

Program Characteristics 

Diploma programs emphasise the basic scien¬ 
tific principles of nursing care and of recognis¬ 
ing indications of diseases, disabilities, and 
patient needs. The curriculum is plenned to 
equip graduates with the skills necessary to 
organise and implement a nursing plan that 
will meet the immediate needs of one or more 
patients, to be responsible for the direction of 
other members of the nursing team, and, to the 
degree possible, to promote the restoration of 
the patient's health. 

Some graduates of diploma programs may 
wish to fulfill requiraments for a baccalaureate 
degree in nursing. Admission is granted in 
accordance with the admission policies of the 
particular college or university they wish to 
attend. 


THE ASSOCIATE DEGREE NURSING PROGRAM 

The associate degree nursing program is gen¬ 
erally established as a division or department 
of a community junior college, although some 
are in four-year collages or universities. This 
program is designed to fulfill the educational 
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needs of qualified high school graduates who 
want (1) to prepare to practice nursing as regis¬ 
tered nurses, and (2) to study in a college where 
they may share responsibilities and privileges 
as well as intellectual and social experiences 
with students in other educational programs. 
(See Fig. 2 and Table 2.) 

Program Characteristics 

The following characteristics identify as¬ 
sociate degree nursing programs: 

1. The college controls, finances, and ad¬ 
ministers the program. 

2. The program conforms with the overall 
standards and policies of the college and op¬ 
erates within the framework of its organisation, 
administration, interdisciplinary curriculum 
committees, and the student personnel pro¬ 
gram. 

3. The policies and procedures promulgated 
for faculty in other college departments also 
apply to the nursing faculty. 

4. Members of the nursing faculty plan, 
organize, implement, and teach the nursing 
courses. They select, guide, and evaluate all 
learning experiences including those in the 
patient care areas. 

5. The college, by means of written agree¬ 
ments with hospitals and other agencies in the 
community, provides clinical facilities essential 
to nursing education. 

6. Students meet the requirements of the 
college and its nursing department for admis¬ 
sion, continuation of study, and graduation. 

7. The nursing program is organized within 
the framework of the community junior col¬ 
lege curriculum pattern leading to an associate 
degree. 

Graduates of the associate degree nursing 
program are prepared to give patient-centered 
nursing care in beginning general-duty nurse 
positions. They are prepared to draw upon a 
background from the physical, biological, and 
social sciences in administering nursing care 
to patients. They relate well with people and 
are self-directive in learning from experience 
as practicing nurses. They are prepared to co¬ 
operate and share responsibility for the pa¬ 
tients’ welfare with other general-duty nurses, 
head nurses, supervisors, attending physi¬ 
cians, and others. As all other beginning prac¬ 
titioners, these graduates need to be oriented 
to new work situations and given time and 
opportunity to become increasingly effective 
in the practice of nursing. 

The program is complete for its purpose. 
Some graduates from associate degree pro¬ 
grams may later wish to fulfill requirements 
for a baccalaureate degree in nursing. 

BACCALAUREATE AND GRADUATE NURSING 
PRDGRAMS 

Program Charactaristics 

Undergraduite Programi A nursing program lead¬ 
ing to a baccalaureate degree is conducted by 
an educational unit in nursing (department, 
division, school, or college) that is an integral 
part of a college or university and is organized 


and controlled in the same way as other units 
in the institution. (See Table 3.) 

The baccalaureate degree program is de¬ 
signed to serve the needs and purposes of 
persona who want (1) to learn and practice the 
humanistic and scientific bases for care of 
patients, (2) to prepare for nursing at the bac¬ 
calaureate level. (3) to share with students pre¬ 
paring for other occupations all the general 
advantages of a college or university prepara¬ 
tion, and (4) to acquire a baccalaureate educa¬ 
tion as a prerequisite for graduate study to 
prepare to practice in such specialties as teach¬ 
ing, administration, or research. 

Graduates of baccalaureate programs are 
prepared for nursing positions in community 
health services and may advance without 
further formal education to positions, such as 
head nurse and team leader, which require ad¬ 
ministrative skills. Graduates also have a 
foundation for continuing personal and profes¬ 
sional development and for graduate study in 
nursing. 

Some graduates of associate degree and 
diploma programs in nursing may wish to ful¬ 
fill requirements for a baccalaureate degree in 
nursing. Admission requirements vary with 
different colleges and universities. 

Graduate Programi A graduate nursing program 
is organized similar to other graduate programs 
within the university. With only few exceptions, 
these are offered in conjunction with a bac¬ 
calaureate nursing program. (See Table 4.) 

The graduate program is designed to prepare 
nurses for leadership positions in leaching and 
administration in all types of educational pro¬ 
grams. Such a program also provides an oppor¬ 
tunity to study for supervisory and administra¬ 
tive positions in nursing service. Consultants, 
clinical specialists, and research workers 
also require graduate study 

(See Fig. 3.) 

PRACTICAL NURSING PROGRAMS 

Seventy-five percent of the state-approved 
nursing programs leading to a practical nurse 
certificate are controlled by educational insti¬ 
tutions or agencies. The majority are under 
state and local boards of education. The re¬ 
mainder are mostly under the control of hos¬ 
pitals. with the exception of about six which 
are under other community agencies. (See 
Tables 5 and 6 and Figs. 4 and 5.) 

Program Characteristics 

The practical nursing program which leads 
to a certificate or diploma is usually one year 
in length, self-contained, complete, and sat¬ 
isfactory for its own purpose, providing prep¬ 
aration exclusively for practical nursing. 
(California and Texas call these programs 
Vocational Nurse Programs*^ and license the 
graduates as Licensed Vocational Nurses.) 
This program s objective is to prepare a needed 
worker in nursing service who will share in 
giving direct care to patients. Graduates of 
practical nursing programs perform two major 
functions: 
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TABLE 1 Space Raquiramants for a S-Vaar Diploma Program with a Total Enlariog Claw of 84 and 
a Total Enrollment of 148__ 


Nuniing cduceiiOTi ert a 


Spaces 

1 

Number ; 
of 

rooms 

! 

Group 

Mse, 

each 

room 

Total 
net 
area 
(sq, ft.) 

Remark'^ 




0, 330 








1 

75 

1.040 



2 

3K 

1,370 1 

Ailditioiial ntjuipiMl in hospital. 


3 

16 

UOO 

Multipurpose room with storage and utility 

1 


2.000 

H ImsIs 



- 

- 

nptioiial 

:i.000 Itook**. 1.000 IwiiimI P' rioilirnl %oliirnr* 


1 


120 

Litoary.. . 

1 

- 

3,000 

Faculty . 

_ 

- 

2, 277 , 


Ometa 

lT 

1 

1 . soo 



1 

20 

377 

Shared with administrative staff 




'300 

Washrooms, toilets . 

Lockers . 

1 

- 

100 

1 waterclosi't and 2 lavatories 



I ( 

1,660 







1 

- 1 

100 ' 




5 ! 

400 


SeCTotary ^receptionist 

Clerk-typlsU. 

1 

i 

120 



1 

- 

100 

With coat closet and toilet. 

rijfmrtnr'n nffiee _.......... 

1 

- 

340 

Director’s secretary office. ................ 

1 

1 

100 


Aaaistant director's office........ ........... 


1 

120 

Combined function 

Registrar's office and admissions office...... 

1 


140 

8tudentf' oonnf^lor's office ............ 

1 

1 

100 

Shared with hospiUl employees' health 

heeIt h service ... 


• 

- 

fitaff lounge_ ............_ 




1 s*Tvlcc 

, Sharp'd with faculty 

Visiton' toilets: 

Men . 

1 


40 

1 watercloset, 1 lavatory 

Women. 

1 

- 

40 

1 a aterclosct, 1 lavatory 

Aiippofting _ __........ 



' l,5h0 






Studeota* toilets; 

Men . .. 

j 


130 

1 waP'rcloset, 1 lavatory, including 10 full* 


1 


280 

sisi* iockem. 

' 7 a aU’rclosi'ts, 7 Uvatorins. 

Students' lounge . 

Lockers __ ................. 

1 

- 

300 

240 

:t0 full«sise lockers. 

Janitors' closets . 

1 

.. 

40 

1 ttr as riHtutrvd. 

Host alroves . _ _ _ _ 


. 

- 

As required. 

Vending machines ....................... 


• 

- 

As required. 

Telephone hooths __... 


.. 

- 

As nK^uiri-d. 

Druiking fountains - 

- 


1 - 

Minliiiuni of 4 — ri.'ciwsed or Si* required. 

General storage. .............. —. 

1 

- 

000 





14,847 
9. SOS 

Net area. 

For walls, iiartttioiis. corridors, *ulr», and 
fiicchanical space. 




24, 745 

Total gross area. 




167 2 

An'a |H.T enrolled student. 


If the sciences ere teught in the home school, edd the following: 


Teaching. 

CiAaaroonia... ... 

Belenee laboratorlea.. 

Storage and preparation room. 

Faculty. 


Oncea 


Aaacmbly room 


I 

3 

I 


5 


I 


4.308 


648 

3.600 

120 


Theao ahould be added if the aeiences are 
are taught in the home achool 


19.316 
13, 810 


300 


33.035 
210 4 
3.000 


37. 025 


260 2 I 


Total net area. 

For walla, partitions, corridors, aUirs, and 
mechanical space. 

Total gross ares 

Area per enrolled student. 

Flat floor 

Total net area. 

For walls, partitions, corridors, stairs, and 
mechanical space, 

Total gross area. 

Area per enrolled student. 
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5. 


UbraR'. 

I.IHKARIAN'.SOFFICF 
LIHKAKIAN S WORKKt)»lM 
MULnPliRJ'OSE DFMtWs 
S I RATION ROOM 
COKRUXJR 
h. LECTURE DEMO R(X)M 
CORRIDOR 

8-10 STUD. CONF. RM. 
n-IJ. LLASSHiRJMS 

SUITOR UNO STALE S 

13. STORAGE ROOM 

14. UTILITY ROOM 

15. A. 4i V. STOKAC.E RM. 

Ift. STimFNTS- LOUNOE 

17. TOILETS 

18. .M. TOILETS 

1*1. W. LOC'KEK ROOM 
i\}. jANiroR S CLOSET 
21. MECK. EgtHlL RM. 

ADMINISTKA nON SPACIES 

22 31. VISITORS' TOILETS 

24. GENERAL OFFICE 

25. FILES 

26. DLIPLICATINC: 

27 A-W. DIREtTOR S OFF. 

In , ADMISSIONS OFF ICE 
2<i. WAITING AREA 
.lU CORRIDOR 

.11. STl.'O CnUNSF.LOR'SOFF. 
.12. STAFF 4 FAllULTY LtXiNGE 
.1.1. STAFF’S locker ROi^M 
14 DIR. SECRET AKV S OFF. 

3S. rCHLET 

iD. CLOSFTS 

37. DIRFCrOH'S OFFICE 

FAgJLTV SPACES 

18 4». FALTiLTY OFFICES 
44 COFFEE PREP. AREA 
Ml JA.NITOR .S CLOSFT 
SI f sa-LTl' CONI . K<KIM 



I EACHING SPACES 


25 

26 


28 

24 




18 

43 


14 

44 


4u 

4=^ 


41 

4#> 

r 

42 

4 


48 

1 1 ACULn SPACE.?! 

Ll 




Fig. 1 Space lelstionthipi in the diploma piogram. 


1 Under the direction of a registered nurse 
or physician, they administer nursing care in 
situations relatively free of scientific com* 
plexity. 

2. In a close working relationship, they as¬ 
sist registered nurses in providing nursing 
care in more complex situations. 

ARCHITECTURAL CONSIDERATIONS 

The physical essentials of the various spaces 
required for any type of program of nursing 
education are briefly described in this section. 
All the spaces noted, however, are not neces¬ 
sarily required for all programs. Moreover, 
many of the spaces may be used in conjunction 
with other departments of a community col¬ 
lege, a university, or institution to which the 
nursing education program is related Where 
possible, variations are noted. 

The diagrams of teaching spaces are only 
suggestive of one method of arranging these 
spaces The final scheme used by a nursing 
education program will depend on its particular 
needs expressed in the written program. The 


degree to which the architect can effectively 
design a facility depends largely on how thor¬ 
oughly the functional program of tfie proposed 
facility was prepared. 

Although each nursing education facility will 
find It necessary to determine its own space 
requirements in light of its own needs, the 
spaces required by most schools might be 
grouped under seven categories. These cate¬ 
gories include teaching spaces, research facil¬ 
ities, faculty offices, administrative unit, 
students facilities, supporting areas, and con¬ 
tinuing education. 

Teaching Spaces 

Lecture-Demonstiation Roomi The lecture-demon¬ 
stration room (Fig. 6) is used for the purpose 
implied in its name. Factors to be considered in 
determining physical dimensions are require¬ 
ments for the fallowing: (1j teaching station, 
(2) demonstration area. (3) seating area. (4) 
projection space or room, and (5) storage 
closets A brief description of each follows: 

Teaching Station. The teaching station 
should be equipped with chalkboards, tack 


boards, projection screens, and map rails 
above to support diagrams and charts. 

Demonstration Area. The demonstration 
area in front of the teaching station should 
be large enough to permit the use of equip¬ 
ment such us an adult-size bed or movable sec¬ 
tional counter units which have locking wheels 
These units, which have storage space under¬ 
neath. provide greater flexibility than fixed 
counters, since they can be assembled into any 
arrangement or length and can be stored else¬ 
where when not in use. 

A lavatory will be needed in the lecture- 
demonstration area for use whenever a patient 
care demonstration is presented. The doors 
into this room should be a minimum of 3 ft 
8 in. wide to provide an adequate possagoway 
for a bed and other equipment used during a 
demonstration. 

Seating Area Since good visibility of the 
instruction and demonstration area should be 
assured from all seats, a stepped floor should 
be considered. Stops should be so designed 
that each sight line misses the row ahead by 
4 in. Fixed seats equipped with hinged or re¬ 
movable tablet supports for writing are recom- 
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TABLE 2 Sptct Requirements tor e 2-Yee( Associete Degree Progrem in e CommunitY College with 
an Entering Class of 64 and a Total Enrollment of 104 



Nursing education area 

Spaces 

Number 

of 

rooms 

Group 

sice. 

each 

room 

Total 

net 

area 

(»q. ft.) 

Teaching.. . ... - 

- 

- 

6. 120 ‘ 


1 

104 

2. 300 

Clsasrooma... 

Conference room*. .- 

Multipurpose room with Btorsge and utility 
rooms. . 

I 

ft 

1 

1 

44 

16 

HOC 

900 

2.000 

120 


.. 

- 

- 

Library. . 

- 

- 

1 




1, 5A0 


1 


Oflftces.-.-. 

Conference room... 

10 

1 

1 

20 

1.000 

400 

liounge,.... .. 

Washroom and toilets.. j 

1 “ 1 

- 

IHO 

Administration.. j 



R40 

Ix>bby*receptioo 

1 


100 

Oencral office- 

1 

- 

320 

Secretary-receptionist ............... 

_ 

, 1 


||.(ypi0l|Y ...._........ 


ft 

- 


1 


HO 

Ouplieft ...... 



- 

Director’s office.. .. 

'g office _ 

1 

1 

340 

AdmissK^nt nffin* __............ 

- 

- 

- 

Student counselor's office ......... 

_ 

— 


_ 

_ 

- 

.. 

Staff lounge—washroom and toilet 

Viaitora* toilets: 



_ 


Women. 


Additioitel required In hoepiul 

In the coll<*iir 
In the rollritr 


In the rollefte 


In the eollege 

With coat closet and toilet 
In the college 
In the college 
In the college 
In the college. 

In the college. 


In the college 
In the collage 


Supporting . 

- 

^ 1 

1 l.ftfM)! 

Students' toilets 

1 


420 

Men's lutlet 

.... - 

' - 

- 

Women’s toilets - .. 

1 — 

- 


Students’ lounge 

...... - 

! 

- 

Lockers 

• 

' 

1 

Janitors' closets 

('oat alcoves. .. . 

1 


40 

Vending machines . 

. 



Telephone Ijooths 

_ . - - 


2 

Drinking fountains . 

. 

- 


General storage. . 

1 1 


flOO 


1 


9. 840 


I wntercloaei, I lavntory, I uriiuil 
ft tAUterchtiM'ta, ft lAvntorlcs 
IxK-altHl III colU’gf. 

liM ftilUaiAe lockers (Additional may be 
rtf'Kleil in tlir hnapilal ) 
i>r ns required 
As requir***! 

As requiivd 
•As required 

Minimum of IJ—recesae^l or as reqinrinl 


Net are* 

6. ftilrt For w alb. partitions, corr 
mechanical space. 

16. 401) Total gross area 

Ift7 7 I Area per enrollinl student 


mended. Ten percent of the aeate etiould be for 
left'handed etudente. 

Projection Room A projection room 
separated from the classroom is desirable be- 
cause it eliminates such disturbing factors 
as noise and light However, certain disadvan¬ 
tages of a separate projection room such as 
the need for an operator and for communication 
facilities between the operator and the instruc¬ 
tor should be considered. 

in lieu of a projection room, a console for 
projection equipment is a good compromise. 
This console will contain all lighting and 
projection controls and will have locked stor¬ 
age space for equipment when not in use. 

If such a room is provided, it may also be 
used for editing and storing materiel to be pro¬ 
jected. Provision, therefore, should be made for 
counters with storage space underneath. One 
of the counters should have a sink. Open 
shelvee or well cabinets with glazed doors may 
be provided above the counters. 

The projection well should have two smell 
windows so that two projectors can show two 
images on the screens simultaneously. The 
width of the screen should be approaimetely 


equal to one-aiath of the distance to the last 
row of seats. Projection screens can bo the roll¬ 
up type, either manually or mechenicelly op¬ 
erated. or the fiaed type. Mechanical operation, 
although noisy, prevents accidental damage 
to the screen. 

Storege Closets. Storage closets with 
standerd-heighl doors may be provided. 
Among other things, skeletons and full-aoale 
models of the human body may be stored here 
if there is no centralized storage 

Clattrooglt The classroom (see Fig. 7) should 
provide an optimum setting for communication 
between the instructor and the students. 

The room's shape and size should permit 
easy visibility of written material on tha chalk¬ 
board as well as the projectcKi image on the 
screen. The need to maintain as close a verbal 
distance as possible between students and the 
instructor should also be considered. 

Acoustical treatment to eupporl verbal com¬ 
munication and sound insulation to prevent the 
penetration of outside noises must be con¬ 
sidered in selecting structural end finish mate¬ 
rials. 


In addition to the floor area required for 
seating, space should be allocated for teach¬ 
ing end demonstration and for mounting a 
projector. 

If central storage of such teaching aide aa 
skeletons and full-scale models of the human 
body is not provided, etorage closets will be 
required in classrooms. 

A lavatory should be provided in the room 
near the teaching station ao that it will be easily 
scceeaible for use wherrever patient care is 
being demonstrated. 

The classroom door should be a minimum of 
3 ft 8 in. wide to parmit easy transportation 
of an adult-size bed which may be required for 
demonstration. 

Equipment which will be needed for olaee- 
rooms includes chalkboards, tack boards, 
and projection screens. *-ray film illuminelors, 
either portable or wall mounted, may also be 
used. 

Multipurpose Room The multipurpose room (see 
Fig. 8) may be used for student practice of 
patient care as well as for classroom functions. 
Thus, the room should accommodate: 
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1. Adull'Nixe beds M/hich may be separated 
by curtains suspended from ceiling curtain 
tracks. 

2. A medicine preparation area including 
movable sectional counter units and fixed 
counters located at the wail, with sink and 
storage cabinets underneath and wall cabi* 
nets with glazed doors above. 

3. A handwashing demonstration unit and 
a minimum of three lavatory basins, with foot, 
wrist, or knee control. 

4. Dressing cubicles. One method for pro* 
viding privacy is through the use of curtains 
suspended from ceiling curtain tracks. 

5. Storage closets for small equipment, 
linen, charts, and diagrams. These closets 
should have a fulhsize door and should be 
large enough to store skeletons and fulhsize 
models of the human body, if necessary. 

6. Chalkboards, tack boards, projection 
screens. 

7. Seating around tables for seminar*type 
lectures for 16 students. 

8. Space for projector mounting. 

X*ray film illuminators may be used in 
all teaching areas. They can be either wall 
mounted or portable. If portable, storage space 
should be allocated for them when not in use. 

Utility Room. The utility room can either 
be a part of the multipurpose demonstration 
room or may be separated by a solid partition. 

Although each facility must determine its 
own specific equipment needs, the following 
built'in features are recommended: 


1. A counter with sink and storage under¬ 
neath with wall cabinets above 

2. Roughed-in plumbing to accommodate 
future fixtures 

Students' Conference Rooms (Teechino) Student con¬ 
ference rooms will be required in all programs. 
(See Fig. 7.) The number of such rooms will 
depend on the anticipated enrollment. Major 
planning considerations include; 

* Sealing arrangement at tables for group 
discussions or lectures 

* Placement of chalkboards and lackboards 

* Adequate sound isolation from one room 
apace to another 

Sciencfl Laboratories Students enrolled in as¬ 
sociate and baccalaureate degree programs 
in nursing attend science courses with other 
undergraduates. The trend in diploma pro¬ 
grams is to purchase instruction in the sci¬ 
ences from a local junior college, a college, or a 
university. To avoid the unnecessary duplica¬ 
tion of expensive facilities, diploma programs 
should plan science laboratories only if such 
facilities are not available from other institu¬ 
tions. (See Fig. 9.) 

Library Library facilities are required in all 
nursing education programs. Wherever feasi¬ 
ble. a library may be shared with other types of 
programs: however, the diploma school will 
usually have its own library. An example of 
library facilities for a diploma program is 
shown in Fig. 10. 


The information presented is considered 
minimum for the needs of a nursing education 
facility whether it is part of a larger library or 
an independent library. In any event, future 
expansion should be a major planning consid¬ 
eration. 

Principal elements to be considered in de¬ 
signing a library include (1) the library room; 
(2) the librarian s office; (3) the librarian’s work¬ 
room; and (4) the storage area for audiovisual 
equipment and models. 

Ltbrary Room 

Reforonce and Study Area Study space 
should accommodate a minimum of one-third 
of the total student body. Reference tables may 
be provided for one-half of these students and 
carrels for the other half. Teaching machines 
may be used in carrels. 

The reference and study area should occupy 
55 to 60 percent of the total floor space of the 
library room. 

Service Area. Card catalog and circulation 
activities should be located near the library 
entrance and reading area. 

Storage Area. All nursing programs should 
have an adequate amount of space for stacks 
to accommodate necessary titles and bound 
volumes of periodicals. Appropriate filing 
arrangements should be provided for reports, 
pamphlets, bulletins, microfilms, microcards, 
and programmed material for teaching ma¬ 
chines. For the diploma program, stacks should 
be provided for a minimum of 3.000 titles and 
1,000 bound periodical volumes. 



TEACHING SPACES 


1. CLASSROOM 

2. MULTIPURPOSE 

DEMONSTRATION ROOM 

3. PROJECTION ROOM 

4. LECTURE DEMO. ROOM 
S-7. STUDENTS’ CONP. 


SUPPORTING SPACES 


«. imUTY ROOM 
9. storage ROOM 

10. MEN S ROOM 

11. WOMEN S TOILETS 

12. MECH, EQUIP. ROOM 

13. A. Ii V. STORAGE ROOM 


ADMINISTRATION SPACES 


14. L0G8Y 

15. GENERAL OFFICE 

16. DIRECTOR'S OFFICE 

17. TOILET 

18. CLOSET 

19. JANITOR S CLOSET 

FACULTY SPACES 


20-29. FACULTY OFFICES 

30. FACTILTY CONF. ROOM 

31. COFFEE PREP. AREA 


Fig. 2 Space reletionthips ip an attocieie liagrea nursing program. 
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TABLE 3 Space Requirements for a 4-Yeat Basic Baccalaufeeln Nursing Program with an Entering 
Class ot 96 and a Total Enrollment oi 240 


Spaces 


Teeebiog. .---- 

Leeturif-demofiitration rooma.. 

CUaarooma.. . 

Conlereoee rooma.., ...- 

Multipurpoac room with aloragr. utility, and 

obaervation rooma. 

Sciaoca laboratonea..- 

Storage-tMLchlng aula. 

Reference reading room..... 

Library. 

Faculty. 

Offioaa. 

Research apace added—.. 

Graduate aaautaota' ofRce.. 

Conference room.-. 

Lounge.—... 


Adminiatratlon- 

Lobby>ree«ptioo. 

General ofHce. 

Secretary-receplionlal 

Clerk-typiata 

Storage area. 

Duplicating area 

Dean a oIRee. 

Dean'a secretary'a office 
Regiairar'a office 
Admiaaiona office 
Student eouoaelor'a office. 
StudenU' health center. 
Viaitora' toileta 

Men. 

Women 


Supporting.. 

Students' tolieta... 

Men. 

Women.... 

Students' lounge.. 

Lockera.. 

Janitors' cloaeu.... 

Coat alcoves.. — .• 

Vending machines. 

Telephone booths.. 

Dnnaing fountains. 

General storage —. 

Continuing education. 

Aaaembly room. 

Conferenee room. 

Lounge and reception area.. 
ToileU 

Men. 

Women... 

Drinking fountains. 


Nursing educsilon srrs j 

Remarks 

Number 

of 

rooms 

Group 
size, 
each 1 
room j 

Total 

nrt 

ares 

(sq ft.) ' 

1 


14, 064 


*J 

120 

4. 608 


.1 2 

60 

1 -200 


.! « 

26 

3. 696 

Additional required io the hospiul 

j 1 


3. 000 

8 b«ds. 



- 

In the college 

1 


160 


1 

16 

400 



- 

- 

Id the college. 

- 

- 

3. 980 


27 

1 

2. 700 


- 

- 

- 

Depeoding oo the program 

1 

4 

240 


1 

1 40 

720 


1 


320 

Shared with adminiitrative stsIT—with 5 




lockem 

. ^ 

- 

1,500 


1 


100 


1 


720 


1 


80 


1 


80 


1 

. 

340 

With coet cloect sod toilet 

1 

1 

100 



. 


In the college 




In the oollege. 




1 In the college 

- 

- 


In the college. 



1 40 

1 wstercloaat, 1 lavatory 

1 I 

- 

40 

1 watercloset. 1 lavatory. 


- 

- 

1.940 




660 

1 Isvatorv 

1 

_ 


1 wateri loeet, 1 urinal 

2 

_ 


13 watercloaeU. 13 Isvstoriea 



- 

In the college 



600 

250 full-alae lockera or as required 

1 ^ 


80 

As required. 




Aa required. 

• 



Aa required 




Aa required. 




Minimum of 7—reeeaaed or as required 

1 

- 

600 



- 

2.660 


1 

100 

1,000 

Folding partitions to divide the room into 4 
spaces (optional) 

- 

.. 

- 

Optional. 

- 

- 

1 700 


1 

, 

1 130 

1 waterrloaet, 1 unnal; 1 lavatory 

1 

; I 

130 

1 watercloaet, 2 lavatones 



24,044 

16,029 

1 40,073 
1166.97 

1 Total net area. 

For walla, partitiona, eomdora, itaira, and 
mechanical space 

Toul groas area 

Area per enrolled student, approsimatelv 
167 aq ft. 

1 


Librarimn's OHica 

The librarian's office ahould be separated 
from the library room by a glazed well parti¬ 
tion or a viaw window to enabla tha librarian 
to oversee activity in the library. Tha office 
ahould be sufficiently large to accommodate 
several people for an informal conference and 
should be equipped with necesaary furniture 
including bookshelves, desk, and typewriter 
stand. 

Librarian's Workroom 

The workroom ahould be adfacant to the 
library room and to tha librarian'a office. Direct 
accesa should bs provided into the corridor 
to permit easy deliveries by either a 3-ft B-in. 
clear opening or double doors. 


The room should include: 

• Counter worktop with sink end storage 
cabinets underneath; part of the counter should 
have knee space underneath 

• Storage ahelves or wall cabinets above 

• Adequate number of electrical outlets 

• Space allocation for desk, worktables, 
movable book carts 

Rafaranca Raading Room 

Nursing education programs which use adjs 
cant library facilities may need only s small 
reference-reading room in the nursing educa¬ 
tion facility. Standard references and profes¬ 
sional periodicals should be kept in this room, 
where study apace should also be provided. 
Equipment such as shelves, storage cabi- 


neta, reference tables, and seats around tables 
for 16 people ahould be provided. 

Storaga Araa 

Some nureing education programs may wish 
to centralize ell teaching aids under tha librar¬ 
ian's supervision. Such a center ie sometimes 
referrsd to as the Instructional Matanala Cen¬ 
ter (IMG). If provisions for storing skeletons 
and full-scale models of the human body srs 
not made elsewhere (i.e., lecture-demonelre- 
tk>n room, clasarooma. or multipurpose dem- 
onatretion room), a central storage facility 
should be provided. Thie room should be 
pieced close to the library and should be 
equipped with sturdy open shelving to hold 
heavy equipment In planning the space to be 
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Fig. 3 SpKO reiatioiiships in baccaUifiBate, graduate, and continuing education programs. 
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TABLE 4 Space Requirements for a 2 Ye8r Graduate Nursing Program in Conjunction with a Basic 
Baccalaureate Program with a Total Entering Class of 30 and a Total Enrollment of 60 



1 N uraing education area 



Number 

of 

rooma 

r 

Group 

1 Mae. 
each 
room 

Total 

net 

area 

(aq. ft ) 

Remarka 

Teechlng.... 

- 

- 

1, 280 


Leetur^-fl(‘moDetretioa room........._... 

.. 

RO 

- 

j Shared with undergraduate program 

ClAMroomi.... 

- 

40 

- 

; Shared with undorgraduatc program. 

Seminer rooma..... 

4 

12 

HHO 

Ilrfer«Qoe-re«dlna room. 

1 

16 

400 

1 

Library______ 

- 

- 

- 

’ Shared with college. 

Research iaboratonea... 

• 

- 

7. 738 


Bebaviorai acienoe. 

_ 




Waiting area_______... 



- 


Nuraery................... 

- 

— 

> 


ObaervatioD rooma_-____ 


• 



1 nlrr view rooma.......................... 

- 




Confercnoe room... 

- 

.. 



Data aoalyaia room_____ 

- 

- 

. 


Multipurpoae projecta room.... 

- 


- 


Faculty..... 

- 

- 

2. 726 


O Aoea__ 

15 1 

! 1 1 

1. 500 


Roaearch apace added... 



- 

Depending on program 

Graduate aaautant’a office_...........__ 

1 

R 

576 

Seeretanea' office____ 

ToiieU: 

1 

5 

400 


Men..........._ 

1 


100 

1 water doaet. 1 urinal, 1 lavatory. 

Women. ... . 

1 


, 150 

3 wateroloaeta, 3 lavatories. 

Supporting . . 



11,741 

7. B27 

10. 568 

Sliared with undergraduate program 

Total net area 

For walla, partitions, corridors, auira, and 
mechanical space. 

Total groca area. 



1 

336 1 

Area per enrolled student 



TEACHING SPACES 

1. CUVSSROOM 

2. MULTIPURPOSE ROOM 

3. LECTURE OEMONS'rRATlON ROOM 
4-5. STUDENTS* CONFERENCE ROOM 
t. REFERENCE READING ROOM 

7. STORE ROOM - TEACHING AIDS 

8. UnUTY ROOM 

9. STORE ROOM 


FACULTY SPACES 


10-14. FACULTY OFFICES 


SUPPORnNG SPACES 

15. STUDENTS' LOCKER ROOM 

16. STUDENTS* LOUNGE 

17. JANITOR'S CLOSET 

18. VENDING MACHINES 

19. TELEPHONE BOOTHS 

20. M. TOILETS It WASHROOM 

21. W. TOILETS li WASHROOM 


ADMINISTRATION SPACES 

22. DIRECTOR'S OPnCE 

23. L06BY-RECEPTION AREA 


10* 5 0 lu 30* 


Fig. 4 Space relationships of a practical nursing program in a vocational school. 
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TABLE 5 Space Requirements for a 1*Year Practical Nursing Program in a Vocational School with 
an Entering Class and Enrollment of 64 


Nuintnn <‘Huc*tlon mrem 


Rpecee 


Teftchlng.... 

Leciure-demonatratIon room. ---- 

ClMeroome.—. . 

Conference rootna.. 

Multipurpoee room wilh fttorage and utility 

rooma ...-. 

fltorage'teaohing alda. 

Reference-reading room... 

Library.. 

Faculty. 


Offices.... 

Ixaunge.... 

ToileU and lookara.. 

Administration.... 

Heoeption and general office., 

Storage area...— 

Duplicating area.. 

Director's office.. 

Registrar's office,..... 

Admissions office. 

Student counselor’s office..— 

Students’ health service. 

Staff lounge.. 

Washroom, toilets, and lockers 
Visitors toilets: 

Men.... 

Women-.....-- 

Supporting.. 

Students’ toilets; 

Men...... 

Women.___ 

Students’ lounge.. 

Lockers.... 

Janitors’ closets.. 

Coat alcoves.. 

Vending machines _... 

Telephone booths..— 

Drinking fountains. 

General storage_.......... 


Number 

uf 

room* 

S'^r.cE 

Jill 

Total 
net 
area 
(sq. ft.) 

Remark* 

- 

- 

5, 368 


1 

64 

1,600 


1 

36 1 

648 


2 1 

16 

600 

Additional required in hoepitai. 

1 i 

- 1 

2. 000 

8 bed*. 

1 1 

- 1 

120 


1 

16 1 

1 400 


- 

- 

- 

Shared 

- 

- 1 

500 


5 

1 

500 


- 

- 

- 

School faculty lounge 

- 

1 


Shared 

- 

- 

580 


1 

2 

160 


1 


80 





Shared 

1 1 

1 

340 

With coat rloaei and toilet. 



- 

Shared 


- 


Shared 

. 


1 - 

Shared 



1 - 

Shared 

_ 

- ! 

' * 

Shared. 

- 

- 

- 

Shared. 

_ 



Shared 

* 

- 

- 

Shared 

- 

- 

1. 825 




180 

2 wateri'loaet*. 2 urinal*, 2 lavatorie*. 

1 


180 

4 watercloaeta, 4 lavatone*. 

1 

_ 

400 



^ ! 

400 

1 fuU-elao locker for each new student and 




each staff rneinber. 

1 


40 

t>r a* required. 

- 


25 

Or a* required 

— 


- 

A* required. 




A* required. 

.. 


- 

Minimum of 2 recMaed or a* required. 

1 

- 

600 




8, 273 

Total net area 



5.515 

For walls, partitions, corridors, stairs, and 




mrchaniral apace. 



13,788 

Total groB* area. 

1 


215. 4 

Area per enrolled etudent 



J___ 

^3 _ 

TEACHING SPACES 



TEACHING SPACES 


1. CLASSROOM 

2. MULTIPURPOSE ROOM 

3. LECTURE DEMONSTRATION ROOM 
4-5. STUDENTS’ CONFERENCE ROOM 

6. REFERENCE READING ROOM 

7. STORE ROOM - TEACHING AIDS 

8. UTILITY ROOM 

9. STORE ROOM 


FACULTY SPACES 
iO-U. FACULTY OFFICES 


I 


4 


2 


9 8 


5 



6 





SUPPORTING SPACES 

15. STUDENTS' LOCKER ROOM 
15. STUDENTS' LOUNGE 

17. JANITOR’S CLOSET 

18. VENDING MACHINES 

19. TELEPHONE BOOTH 

20. M. TOtLBTS 4 WASHROOM 

21. W. TOILETS 4 WASHROOM 

22. MEOiANlCAL EQUIPMENT ROOM 

ADMlNlSTRA'nON SPACES 


23. STAFF LOUNGE 

24. ADMISSION 4 REGISTRAR S OFF. 

25. RLES 4 STATIONERY STORE ROOM 
25. DIRECTOR S OFnCE 

27. LOBBY-RECEPTION AREA 


Fig. 5 Space relationships of a practical nursing program ia a hospital. 
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Fig. 6 Lecture-demonstration rooms. 


provided for storing charts and diagranna, con< 
sideration should be given the need for easy 
identification and accessibility. 

Full-scale skeletons and models of the 
human body, preferably mounted on a small 
cart for easy transportation, should be stored 
in full-size closets. Small models of ports of 
the human body may be stored in wall cabinets 
with glazed doors for easy identification. It 
may be preferable to store certain audiovisual 
items within the room in which they are used. 
In addition, a general storage area or room is 
required, and provision for storing teaching 
machines should bo made. 

A building with more than one story will 
need at least one service elevator for trans¬ 
porting heavy equipment. 


Research Facilities 

Research facilities will be required only by the 
baccalaureate and graduate nursing education 
programs. Typical laboratory arrangements 
are shown in Fig. 11. 

In some instances, nursing education pro¬ 
grams will need to develop research facilities 
either for graduate students or faculty mem¬ 
bers. The amount of laboratory space required 
depends upon the type of research program 
offered. Therefore, before architectural plans 
are developed, the needs should be carefully 
evaluated and defined by the faculty members 
and others who will use the laboratory facili¬ 
ties. 

The building program for research facilities 


will very among schools since it must be based 
on each school s individuol requirements. Re¬ 
search facilities may include: 

* Biological science laboratories 

* Behavioral science laboratories 

* The data analysis room including offices 
and conference room 

* Multipurpose project room(s) 

Biological Sciatica Laboratoriat Biological science 
laboratories will need the following spaces: 

* Separate offices for each researcher 

* Storage or supply preparation room to 
serve several laboratories, for equipment, 
glassware, and supplies 

* Deluge shower and eye bath for emer¬ 
gencies 
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Fig. 6 (coot.) Lecture-demonstratiofi rooms. 
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TABLE 6 Space Requiiemants toi a 1-Year Practical Nursing Program in a Hospital with an Entering 
Class and Total Enrollment of 64 


NureinK education area 


SparM 


TeachiDft____ 

Leoture-demonatration room... 

Claearooma... 

Conferrnce rooma..... 

Multipurpoae room with atoraur amt uliUty 

rooma.-.. . ^ 

8loragc<t«arhinK aida..... 

ReTerenoo-readiDg room... 

Library_......... 

Faculty____ 


Offleea 


Adminiatraiion.... 

liObhy•reception area. 

Storage area. 

Duplicating area_ 

Director'a office. 

Staff lounge and waahroom. 
Tolleta and lockera.. . 

Supporting_ 

Studenta' toUetar 
Men. 

Women... 

Studenta* lounge,..._ 

Lockera.__ 

Janlton’ oloaeta. 

Coat aleovea. . 

Vending mai^hinea. 

Telephone tsootha.. 

Drinking fountaina. 

General atorage___ 


Number 

of 

rooma 

I . 

Group 

aiae, 

each 

room 

Total 

net 

area 

(•q ft,) 


- 

6. 361 

1 

64 

1.600 

1 

36 

648 

2 

16 

600 

1 

- 

2.000 

1 

* 

120 

1 

16 

400 

- 


600 

- 

- 

600 

- 

- 

780 

1 

2 

160 

1 


.^1 

1 

1 

340 

1 

: 

200 

• 

- 

1, 266 

1 


180 

1 

- 

180 

1 t 

— 

140 

— 


100 

1 

- 

40 

- 


26 

1 

- 

600 



1 7,913 



5,276 



13. 188 



206, 06 


Remarka 


Additional required in hoapital 
A l)eda 

Shared with a hoapital. 


Shared with hoapital 
With coat cloaet and toilet 


2 watercloaeia, 2 urinab, 2 lavatonea. 
4 watercloaeia. 4 lavatorira. 


Or aa required. 

Dr aa required 
Aa required. 

Aa required. 

Minimum of 2 reoaaaed or aa required 


Total net area. 

For walla, corridori, partitiona, atairi, and 
mechanical space. 

Total groaa area. 

Area per enrolled atudent. 
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Design factors to be considered for these 
laboratories are: 

• Counters of different heights with knee 
space underneath and reagent shelf. These 
may be located along the walls or, if the space 
permits, an island*type counter similar to 
others should be provided. 

• Chemicahresistant sinks with hot and cold 
water. 

• Gas, air, and electrical outlets. 

• Fume hoods with adequate exhaust system 
and sprinkler heads. 

• A refrigerator or freezer may be needed 
for these laboratories. 


I 



] 


4' O' 

PWW 


12 - 


C.B. • CHALKBOARD- 

I T B. • TACKBOARD_ 

Fig. 8 MuHiptirposa room. 


It is assumed that the animals needed for 
research will be supplied from a central loca* 
tion, since it would not be economically feasi¬ 
ble to construct special animal housing facil¬ 
ities within the nursing education unit. 

Bahtvioral Scianca LaborBlory The primary re¬ 
quirement in the behavioral science laboratory 
is that the human subject be observed un¬ 
obtrusively by the students. fSee Fig. 12.) Thus, 
the following design factors should be consid¬ 
ered: 

1. The laboratory should be large enough 
to accommodate a bed and various patient 
care activities. Space is also needed for re¬ 
search personnel and equipment. 

2. An adjacent observation room with a one¬ 
way viewing glass partition will provide an 
overall view of the laboratory. The one-way 
viewing glass partition should be double glazed 
with sealed airspace between the glass to en¬ 
sure sound isolation between the two rooms. 
The viewing screen should be unobtrusive 
floor-to-ceiling ponels rather than a view win¬ 
dow which in itself may suggest its purpose. 
Not all panels need be two-way glass —only 
those necessary for viewing. 


3. The observation room should accommo¬ 
date 16 students. A stepped seating platform, 
either permanent or temporary, might be con¬ 
sidered to assure all the participants a good 
overall view of activities within the laboratory 
Since the subject should not be disturbed 
while being observed, observation rooms 
should be carpeted and should have sound- 
obsorbing materials on walls and ceilings. 

4. Provision should be made for communi¬ 
cation facilities between the two rooms as well 
as for concealed recording and audio and 
physiological factor monitoring equipment. 

5. Both the behavioral science laboratory 
room and the observation room should be 
equipped with a dimmer switch to control 
the illumination level. Temperature and humid¬ 
ity controls are also important. 

6. Facilities which should be directly acces¬ 
sible from the behavioral science laboratory 
include: 

• Toilet room with lavatory for hand-washing 

• Kitchenette or alcove with kitchen accom¬ 
modations 

• Storage room for storing equipment such 
as children s toys 

In conjunction with behavioral science lab- 
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Fig. 9 Lecture-deinonstfation room at Teias Woman‘t Unhreraitv College of Nurting. Houston. Texas. (Freeman 
and Van Ness. Architects.) 
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Fig. 10 Librinr facilities foi a diploma nursing program. 


oratori«8, the following should bo considered: 

1. Waiting room or area, suitably furnished 
for adults or adults with children. 

2. Play nursery for children with provision 
to oversee the activities from the waiting room. 
Special attention should be paid to acoustical 
treatment of this room and its decor. 

3. Interviewing rooms, with adjacent ob¬ 
servation room, separated by one-way glass 
viewing partition. (Items 2-5 cited above also 
apply hero.) 

Faculty Offices 

Faculty offices may be grouped together to 
form the faculty offices suite. In programs 
having a small faculty, administrative and busi¬ 
ness offices may be grouped together with 
faculty offices forming a unit that is separate 
in character from the teaching spaces. (See 
Fig. 7.) In addition to offices for each faculty 
member, one or more offices might be pro¬ 
vided for guest lecturers or visiting faculty. 

The faculty offices suite should include: 

• Individual offices for each faculty member. 
Each office should have ample space for furni¬ 
ture. bookcases or shelves, and files. 

• Conference room or rooms. The ai*e of the 
conference room depends on the number of 
people to be accommodated. Chalkboards and 
tack boards are necessary In these rooms. 

• Faculty lounge. An alcove or small room 
off the lounge may be provided to accom¬ 
modate a kitchenette unit and a counter with 
sink and storage cabinets underneath. 

• Toilet facilities including a washroom 
and locker room or lockers, located in prox¬ 
imity to the lounge or adjoining it. An alcove 
off the washroom or small room accommodat¬ 
ing a sofa, cot. or other suitable furniture might 
be considered. 

• Graduate assistants' office. This room 
should be furnished with desks for use of 
teoching assistants or graduate assistants. 

In addition to the teaching machines located 
elsewhere in the school for students' use. some 
teaching machines may be needed in the faculty 
office suite for use by members of the faculty 
who may be engaged in developing programed 
materials. 


Data Analysis Room The data analysis room will 
require space for calculating machines, tables, 
and office-type furniture. Area allocation 
should be made for storing data. Other require¬ 
ments include individual offices and a confer¬ 
ence room that can be used by research person¬ 
nel. 

Offices and Ancillefy Suppoiting Areas Require¬ 
ments for office apace and for supporting areas 
and services will vary from school to school. 
Each program, therefore, should determine its 
particular needs. Some of the spaces to be 
considered include: 

1. A lobby and reception area with an in¬ 
formation desk as a point of control. The in¬ 
formation desk or counter may be incorporated 
in the general office. In small schools the lobby 
or reception area may also be the secretary's 
office and the secretary may also be the recep¬ 
tionist. Toilet facilities for visitors should 
be conveniently located. 

2. General office including space for secre¬ 
tarial staff. The amount of space needed will 
be based on the ratio of secretaries to faculty 
members established by the school's policy. 

3. Space for filing cabinets for the students' 
active records. This may be either a part of 
the general office or a small room directly ac¬ 
cessible from the general office. A storage 
area should be provided for inactive files. Pro¬ 
grams organized under hospital control must 
provide space for permanent storage of student 
and school records. 

4. Space for duplicating equipment includ¬ 
ing a counter with sink and storage cabinets 
underneath. This space may be either an alcove 
in the general office or a small room directly 
accessible from the general office. 

5. Storage room for stationery directly 
accessible from the general office. 

6. Small room for receiving, dispatching, 
and distributing mail and packages. This room 
also may serve as a message center for faculty 
members. 

7. An intercommunication control system 
(switchboard) within the general office. Inter¬ 
communication between the rooms within the 
facility for nursing education is highly desir¬ 
able. Outside calls should be handled by one 


person who would transfer them to the party 
concerned or, when necessary, take messages. 

8. Wall space should be allocated for of¬ 
ficial bulletin boards either in the lobby wait¬ 
ing area or outside the general office. 

9. Storage room for miscellaneous office 
equipment or furniture. 

10. An office (or the dean or director. The 
office should be large enough to accommodate 
several people for small conferences. A private 
toilet room with handwashing facilities and a 
coat closet adjacent to this office is highly 
desirable. (See Fig. 7.) 

1 1. An office for a secretary adjoining or 
occessible to the office of the dean or director. 

12. Office or offices for assistants or asso¬ 
ciates of the dean or director. These offices 
should either be adjacent or in proximity to the 
office of the dean or director. 

13. Office for registrar with ample space for 
filing cabinets. 

14. Office for admissions officer with ample 
space for filing cabinets. 

15. Students' health service and observa¬ 
tion area. 

16. Office for students' counselor, incor¬ 
porating waiting area. 

17. Office for graduate assistants and fel¬ 
lows. each of whom should have a desk. 

10. Janitors' closets and storage space of 
housekeeping supplies. 

Students' Facilities 

Provision of student facilities should bo gov¬ 
erned by such (actors as enrollment and the 
school's physical setting. Whether the facility 
is a self-contained unit or is a part of a larger 
education complex is an important considera¬ 
tion. The needs should be evaluated and estab¬ 
lished individually for each program. 

Spaces for the following should be consid¬ 
ered: 

• Toilet room and washroom for women 
students with adjoining room or alcove to 
accommodate a sofa or cot. 

• Toilet room and washroom for male stu¬ 
dents, if any. 

• Locker rooms or lockers in corridors. 

• A student lounge may be found desirable. 
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2-person laboratory 4 study cubicles 3- or 4-person laboratory 



Fig. 11 Typiaii rviowch laboratoiY arrangaiMnU. 
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Fig. 12 Bshavtoral science laboratorf foi a nursing graduate program. 


particularly if no other lounges in the facility 
are available to nursing students. A lounge 
may be provided in the students' residence, 
which may be physically connected with the 
nursing education facility. In some facilities, 
students lounge or lounges are provided, 
either in the student union building or else* 
where on the college or university campus. 


Supporting Areas 

Listed below ore planning considerations for 
supporting areas: 

• The provision of coat alcoves in corridors 
may be desirable. 

• The need for general storage rooms should 
be determined by each program. 


• Housekeeping and maintenance rooms, 
including janitors' closets and storage areas 
for housekeeping supplies and equipment, 
will be needed. 

• Space should be allocated for vending 
machines either in alcoves of corridor or cen- 
tralixed in one room assigned for this purpose. 

• An adequate number of public pay tele* 
phone booths should be located in strategic 
locations in alcoves off corridors so that traffic 
will not be obstructed. 

• An adequate number of drinking fountains 
or water coolers should be placed in alcoves 
off corridors or recessed in the wall so that 
traffic flow will not be obstructed- 

Continuing Education 

Continuing education is usually a part of the 
overall school facility. However, for the pur* 
poses of nursing education, it would have the 
following elements: 

■ Assembly room to seat a large group 

• Conference rooms 

• Lounge room and space for coffee service 

• Reception and registration area 

• Men's and women's toilets 

• If warranted, offices for the continuing 
education director and staff 

Attemblv Room The number of people to be 
accommodated in the assembly room will de¬ 
pend upon the individual facility. In general, 
provision should be made for 100 or more per¬ 
sons. seated along rows of tables or groups of 
sectional tables. A movable platform to elevate 
the speaker should be considered. 

If found desirable, this room may be sub¬ 
divided into from two to four conference 
spaces by means of folding partitions which 
should preferably stack up in a wall alcove de¬ 
signed for this purpose. They should be se¬ 
lected for maximum sound-retardant properties 
to limit the passage of sound from one apace 
to the other. Sound reduction of at least 25 to 
30 decibels is considered minimum. These con¬ 
ference spaces should have chalkboards and 
lack boards. 

Conterancfl Rooms in some institutions it may be 
desirable not to subdivide the assembly room, 
in which case four or five small conference- 
type rooms should be provided, each to accom¬ 
modate from 20 to 25 persons. These rooms 
should have separate entrances, should be 
equipped with chalkboards and tack boards, 
and should be arranged with seats around 
tables for face-to-face conferences. 

Racaption and Ragntfation Aiaa Definite alloca¬ 
tion for the reception and registration area 
should be made. Coat room or alcove for de¬ 
positing the outer garments should be incor¬ 
porated. 

Loungn Room. A lounge room should be 
provided large enough to accommodate the 
anticipated number of participants in the Con¬ 
tinuing Education Program. An alcove accom¬ 
modating a kitchenette unit, counter for coffee 
service, and vending machines may be consid¬ 
ered desirable. 

An adequate number of toilets should be 
convenient to this area. 
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By K*nn«th Riooi, Architvot 


BACKGROUND 

The residential treatment concept has its 
foundation in the housm program origi* 

naily developed for men returning from prison 
to the outside world. Residence in the halfway 
house, as its name implies, was an intermediate 
stage between prison and freedom, during 
which the es>convict could readjust to normal 
responsibilities, look for a job, and resume 
an independent life, ail within the security of 
the house. It was a temporary situation provid¬ 
ing bed, board, advice, and company. From the 
halfway house the newly freed man was ex¬ 
pected to begin an independent, constructive 
life. 

The basic attribute of the halfway house was 
that it provided independence within a frame¬ 
work of emotional and financial security. The 
house was used for adults as well as juvenile 
ex-offenders. Perhaps the moat famous house 
for adolescents is the Highfields House, estab¬ 
lished in New Jersey in 1948. Highfields was 
the model for virtually ail the initial juvenile 
halfway houses. The concept has spread widely 
because of its humane approach and its re¬ 
corded successes, until presently the residen¬ 
tial treatment concept is being used for nar¬ 
cotics treatment, youth offenders, probation 
cases, and social service shelters. 

Unlike the original halfway house, which was 
a way station between prison and the outside, 
the reaidentiai treatment centers presently are 
operated for ex-offenders as wall as for those 
with no criminal conviction who are referred 
to the program. The efficacy of this approach 
is considered to lie in the residential, as 
opposed to the institutional, character of the 
facility— maximum sise is usually between 25 
and 30 —and in the tremtment of residents 
rather than their punishment or neglect. 

TARGET POPULATION 

Community-based residential treatment cen¬ 
ters are now being operated for a variety of 
programs. Correction, narcotics, and probation 
agencies now include residential, neighbor¬ 
hood-based programs as part of their treat¬ 
ment spectrum. Youth agencies, on both mu¬ 
nicipal and state levels, operate programs 
for adjudicated youths as well as youths re¬ 
ferred from family court as a condition of pro¬ 
bation or referred from public or private 
agencies with parental consent. 

Private agencies also operate reaidentiai 
facilities for young people referred from their 
family counseling bureaus with attitudinel or 
behavioral problems. Among private drug treat¬ 
ment programs, the “house" concept la widely 
used, with many variations ranging from in- 
oity programs to monastic retreats. 

Whatever the program, the target population 
includes those young people who express a de- 
aire to improve their life; thoae who can relate 
to people — adults, peers —either negatively or 
positively, but who are willing to deal with 
others; those who can recall their past and are 
willing to discuss it; those first offenders who 


would be brutalized by a large institution or 
even those who are not convicted of crime but 
need a release from pressures in the home 
environment. 


GOALS 

The basic goal of this type of program ia freer* 
rnanf. rather than punishment, for antisocial 
behavior. Other goals usually are control of 
activity within the facility and in the immediate 
neighborhood, services for the residents (i.e., 
medical, educational, employment, recreation), 
and proper odministrwtion of the total program. 

The purpose of this report is not to delve 
into the conceptual foundations too deeply, 
especially since these vary from agency to 
agency, but to set forth some general goals 
and examine how these can be translated into 
an architectural approach (see Architectural 
Considerations," below). 

Tromtmmnt in these centers is currently 
focused on peer group interaction. Through 
the use of pressure from peers in group therapy 


sessiona, individuals are forced to deal with 
their behavior, its motives, and its conse¬ 
quences. These therapy groups, with no more 
than 10 to 12 members, are led by staff mem¬ 
bers. Ideally, members of the group should 
share living and sleeping areas in the program. 
This becomes an important design concern. 
Individual counsaiing is also done by various 
staff members, from ex-residents through 
psychiatrists. An important aspect of treat¬ 
ment comes through coping with the simple 
routine of daily living with peers, neighbors, 
employers, teachers, and staff. Exposure to 
nonprofessional staff, like the woman cook 
or custodian, provides important links to par¬ 
ental or big-brother figures. Often the cook is 
the only woman accessible to the young resi¬ 
dent in the facility. 

Control in the residential center is not 
applied as it is in the prison, with walls and 
barriers, but instead it is implied through be¬ 
havior standards set by the staff and peer 
group. In this way, self-control will hopefully 
become internalized and remain active while 
the resident is out of the facility and especially 


Illustrative Area Requirements 

(Typical Propram tor 21 bed unit ~ intended only as a guide) 


Space 

Area, sq ft 

Remarks 

Administration: 



Director’s office 

175 


Secretary, reception, liles 

200 

Preferably near entry for control 

Assistant director 

150 


Interview offices, 2, at 

200 

For private interviews between 

too sq ft each 


resident and caseworker 

Kitchen 

350 


Food storage, garbage room, 

250 

Depends on purchasing patterns 

and receiving room 


and delivery schedule of 

Dining room (capacity; 30). . 

. 600 

supplies. 

Family-style service. No serving 

Lounge 

600 

counter Staff and residents 
share dining room 

Quiet activities. 

Recreation 

600 

Active activities. 

Public toilet . 

As required 

Men's and women's lavatories 

Bedrooms, 21 at 

100 sq ft each . 

2,100 

accessible to above spaces. 

Residents baths. 

As required 

5 W.C., 5 lavatories. 5 tubs 

Counselor's bedrooms, 

2, at 150 sq ft each 

300 

or showers 

Laundry room. 

As required 


Linen storage. 

As required 


Director's apartment 

1,500 

Should have private entrance 

Net total. 

7,025 


Gross total*. 

10,725 



* Gross = 16 net, includes mechanical equipment space, corridors and stairs, 
toilets and baths, lanitor’s closet, custodian’s room, construction thickness 
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after he has left the program. Of oourae, audio 
and visual control are necessary for general 
security. Ease of supervision should be built 
into the building so that staff can generally 
see and hear what is happening without delib¬ 
erate snooping. 

Access is usually through only one door, 
and this will hove to be controlled in order to 
keep track of who comes and goes. Electrical 
security devices include remote sensors for 
doors, closed-circuit television, smoke detec¬ 
tors, etc. These devices ore used only with ut¬ 
most discretion, especially the television eye, 
since they could seriously compromise the 
treatment approach. 

Services such as medical care, education, 
employment, and recreation may bo supplied 
by the facility but should ideally be accessible 
in the community. Since most programs stress 
learning to adjust to "real life, ” education, 
recreation, and employment In the neighbor¬ 
hood are encouraged. Larger facilities may 
have to provide these services; the more com¬ 
munity services are available, of course, the 
more economical and effective the smaller pro¬ 
gram will be, insofar os it simulates home 
environment. 

Administration varies according to the facil¬ 
ity. Basic staff usually includes a director, 
assistant director, secretary, live-in counselors, 
visiting counselors, and cook. According to the 
type of program, teachers, social workers, and 
work supervisors may bo included as optional. 
Since therapy groups include all or half of the 
residents, they are usually run by the director 
or his assistant with the aid of the counselors. 
This minimiies staff numbers and masimixes 
interaction. 

Quarters are often provided within the facil¬ 
ity for the director and/or assistant director 
(sometimes including family) as well as the live- 
in counselors. The director's quarters ought 
to be distinctly separate but adjacent; live-in 
counselors reside within the facility, adjacent 
to their respective groups. Live-in directors 
are a departure from institutional jirecedents 
but are quite frequent in this typo of pro¬ 
gram. When staff and residents live together, 
confidence and stability are encouraged. The 
architect should keep in mind the privacy re¬ 
quirements of the family In residence. Since 
programs are located in a community, isola¬ 
tion of the live-in family is less a problem than 
it would be on the grounds of an institution. 

With regard to the labulnted area require¬ 
ments, it should be noted that 

• Twenty-one beds is an arbitrary size, used 
here for illustration only. Any program with a 
tew less residents will not efficiently utilize 
the facilities listed; any program with a larger 
number of residents might lose the residential 
quality. Numbers will vary from agency to 
agency, but rule of thumb puts optimum size 
between 21 and 30 The total population should 
ideally be a multiple of a therapy group. 

• Making efficient use of administrative 
staff while maximizing residential milieu is the 
rationale for the seven-bed-unit approach 
Three physically separate seven-bod units ore 
each run by a pair of houseparents. all under 
the supervision of one administrator. Neighbor¬ 
hoods apparently accept seven more readily 
than twenty or thirty new young residents, 
especially since seven youths plus two house- 
parents con move right into on existing two- 
family home. Renting the home keeps it on the 
tax rolls. One seven-bed unit was set up in on 
apartment in a New York City housing project. 
The seven-bed unit operates like a private 
household and has just about the same type 


of residerUial requirements that a family of 
nine has. 

• Certain spaces, like luunge or recreation 
spaces, can be made accessible to community 
groups for their use. Those spaces should have 
access directly from entry and should adjoin 
public toilets. Directors like to make their 
facilities available to neighbors in order to build 
good relations. 

• The irreducible design element m this type 
of program is the therapy group. The residents 
who share the same group therapy sessions are 
usually grouped together in sleeping arena, 
so that throughout the design the group s size 
and integrity ought to be reflected in the lay¬ 
out of the various spaces. 

SITE SELECTION 

The entire concept of community-based resi¬ 
dential treatment hinges on the location of the 
facility in a neighborhood setting similar to that 
to which the resident will return. 

Each locale will have different criteria for site 
selection. Each will have specific problems. 
The most common problems are zoning restric¬ 
tion, building code restrictions, and the opposi¬ 
tion of local residents. Local resistance can 
be quite intense initially; one architectural 
reaction to this problem is to purchase and 
renovate an existing building in order to keep 
low visibility. For such purposes programs 
should be kept to smallest size feasible (see 
table, above, showing area requirements), like 
the seven-bed unit. Leasing a building keeps 
it on the tax rolls. Renovation can be a trap 
if the building is not sound: examine founda¬ 
tions and floors, and especially plumbing, elec¬ 
trical wiring, and heathg Client's patience can 
be worn very thin and extras can mount on a 
bad choice. (See “Special Considerations'* 
below.) 

Programs should be near transportation to 
schools, jobs, recreation. The more outside 
services are accessible to the residents, the 


less services the program itself needs to pro¬ 
vide. Likewise, proximity to transportation will 
make it easier to attract staff personnel and for 
visitors, family, university consultants, etc., to 
reach the program. On-site parking S|>aoe8 may 
be compulsory in some suburban neighbor¬ 
hoods. 

Where conditions permit, an outside recrea¬ 
tion area is desirable. In the urban facility, 
the rooftop of a new building can be made to 
fill this function provided that it meets local 
codes. Too much land around a program can. 
however, isolate it from the community and 
reinforce an institutional attitude on the port 
of residents and staff. The spatial distance be¬ 
tween community and facility can often be 
overcome by mechanical means; the social 
distance between the two must be overcome 
by staff and residents in order to allow the pro¬ 
gram to bear fruit. Making spaces available to 
local groups, for example, decreases the social 
distance between home and neighborhood. 
Proper site selection can accomplish much in 
reducing social distances. 

ARCHITECTURAL CONSIDERATIONS 

This discussion of some tyjjical areas of the 
building designed is intended to bo illustrative, 
not definitive. It gives an indication of the vari¬ 
ous interwoven considerations — economic, 
behavioral, administrative — that play upon the 
design process. 

Territory and Status 

For the architect, two key conceptual tools in 
arranging spaces in a facility like this are 
territory and status. The provision of clearly 
defined territorial boundaries--private, semi¬ 
public, public—in institutional situations is an 
aid to residents in guiding themselves and their 
actions. Certainly territory— one's room, one s 
den —is at issue even within a family, and still 
more so in a program, regardless how intimate 
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Fiq. 1 Kitchon planning concapis in a lubtirban leaidenca. 

In Ibis eniBiged plan of a Kitchen it can be seen that location near the entry yields several benefits: the cook has full time 
view of entry and parking lot: ease of deliveriesi interaction of woman cook with fioys- boys do chores in return for snacks 
and recognition Visual control: view of parking end entry. Aural control: vending machine noise, door hinges tell of ^ivity 
at door Interpersonal control: most boys use entry at kitchen side while staff end secretaries use entry at oHice side Kitchen 
has more action, more status, more snacks 
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or smali’scale. Aa intimacy and trust incraoaa. 
tha pressure to defend territory seems to de* 
crease. That is the point when some programs 
remove locks from personal belongings — to 
test out the group's attitudes. 

Likewise by sharing territory, one shares an 
extension of onself. When the cook asks resi¬ 
dents to help, to do favors, run errands, she 
returns the favor by shoring her territoryher 
status •'With the youngsters. By the same 
token, some spaces have no status. The noto¬ 
riously empty ''lounges'* in some facilities bear 
witness to this, while young people crowd into 
the room of a favorite counselor. The spaces 
in these cases have a certain value because 
of the status of their inhabitants, while other 
spaces have little or no status. In so intensely 
social a situation as the residential center, 
the design of spaces must be modulated by 
acute behavioral considerations such as terri¬ 
tory and status. Each person ought to be able 
to easily identify his territory ~room and be¬ 
longings, office or kitchen^while at the some 
time he should be able to share all or part of it 
with another. This goes for both staff and res¬ 
idents. Often staff use their authority to con¬ 
trol or lock off certain spaces, and in the pro¬ 
cess they convey the sense of dominance so 
often associated with institutions. The archi¬ 
tect cannot control the inhabitants, but he can 
make himself aware of the issues and learn to 
modulate the design of space to account for 
their relation to behavior. These concepts 
territory and status—are only two among 
many. Further reference vectors are found 
in "Information Resources,** below. 






Fig. 2 Schemitic plan - baiemeni. 

The basement lets out onto the open yard Dining, recreation, and circulation connect Mith the outdoors. Kitchen connects 
to the street side Open stairwell communicates sights and sounds to the first floor 


Kitchen 


In the smallest facilities fseven-bed), the 
kitchen is simply residential in design. Since 
program sizes vary, it is not constructive to 
enumerate kitchen equipment or kitchen area. 
General performance criteria for kitchens are 
as follows: 

* Residents almost universally help in the 
kitchen. This is part of the responsibility of all 
residents to tend support to the house. All 
equipment, furnishings, and detail should 
therefore be of extra heavy-duty construction 
since it will be exposed to hard and inexperi¬ 
enced personnel. A safe and easily maintained 
design could have tiled surfaces, floor drains, 
and metal pan ceilings for fire retardance, 
washnbility, end sound dampening 

* Relation to dining room can be informal, 
since family-style service is often used. 

* The cook, often the one accessible woman 
in the facility, should not be isolated by the 
kitchen design. The kitchen should be, if not 
central, at least conveniently located in re¬ 
gard to the common and entry areas. 

* In smaller programs the kitchen can be 
designed as a control point near the main entry 
in order to capitalize on tha full-time presence 
of the cook during the day. This is economi¬ 
cally wise from the staffing viewpoint Young 
people will grovitate toward the kitchen for 
available snacks. Figure 1 illustrates a kitchen 
serving several goals in a 20-bed program: 
food preparation, entry supervision, and in¬ 
teraction of boys and cook. 

Bedrooms 

* Single room occupancy is usually pre¬ 
ferred in these programs. For many residents 
this will be the first time that they have had a 
private room, private territory, of their own. 
For economy, bedroom sizes are usually mini¬ 
mal. While the value of privacy is considered 





Fig. 3 Schematic plan •> first fkioi. 

The first floor a the hub. Use of ihe lounge by local folks can reduce social distance between progrem and community, so 
It is placed near entry and toilets. Office near entry has e view of inside and outside, of upstairs and downstairs. The eye 
end tha ear replace the foot for control 
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yreal. it is important to arrange the individual 
rooms so that the resident cannot doliberatety 
isolate himself from the activities of the pro* 
gram. 

• Dormitories or>d four^man rooms ore often 
used, while two-man rooms are often disoour- 
oged because of aggression, turnover rates, 
and homosesuality. In the dormitory situation, 
the strains of daily communal living are mul¬ 
tiplied. The supply of private territory" is 
at a minimum and constantly subject to aggres¬ 
sion. theft, damage, etc. In dormitory design, 
therefore, it is important to give thought to pro¬ 
vision of easily identified and defensible terri¬ 
tory In the form of furniture, storage, shelving, 
bed, textured or colored floor surfoce or change 
In floor levels, ceiling heights, etc. (see Fur¬ 
nishings. below). For most residents, their 
sleeping area and belongings constitute their 
entire worldly possessions; therefore the main¬ 
tenance of these becomes very important. The 
diagram (Fig. 5) indicates an approach to creat¬ 
ing an immediate private *one around the bed, 
providing easily defined space and lockability 
and meeting personal storage needs. 

Control 

Residential, community-based programs usu¬ 
ally require no overt physical constraints on 
residents. No walls. No locked doors. Instead 
of physical control, these programs aim ini¬ 
tially at developing a sensitivity to social con¬ 
trol in youths and ultimately at a sense of 
self-control. The mechanisms for creating 
these internal controls are group therapy ses¬ 
sions. individual counseling, exposure to com¬ 
munity living from a stable, supportive resi¬ 
dential base, and a frankness and intimacy 
among staff and residents. In short, the aim is 
to simulate a domestic environment with 
responsibilities shared by youths and staff 
For this reason, residents must help in the 
kitchen, residents and staff eat together, and 
staff lives on the premises (with family or with¬ 
out). 

Physical controls in the traditional sense are 
usually not used. Nevertheless, a certain mea¬ 
sure of supervision by the staff must bo pos¬ 


sible. just as a well-designed house enables 
a mother to keep track of her children, either 
indoors or out. The architect has at his disposal 
three unobtrusive supervision methods: aural, 
visual, and movement supervision The rela¬ 
tion of corridors, windows, and key rooms 
like kitchen and offices, will enable staff per¬ 
sons to hear if not see the activity of the house. 
Open stairwells (building codes permitting) 
and courtyards carry sounds. Sounds carry 
messages. By locating vending machines prop¬ 
erly. the cook in the illustrated kitchen (Fig. 1) 
can keep track of activity near the door. Visual 
supervision is the most difficult to achieve 
without resorting to long corridors, view 
panels on bedroom doors, etc. By using hard 
materials In key areas, sounds can be rein¬ 
forced and transmitted. The control of move¬ 
ment through architectural design can en¬ 
hance supervision. Judicious placement of 
entry, kitchen, and lounges —the natural gravi¬ 
tation points of hungry teen-agers — can 
ensure a view of moving people by staff. A 
window overlooking a parking lot or an office 
by a stairway are effective means of super¬ 
vision in a small center See accompanying 
diagrams (Figs 2, 3. and 4). 

SPECIAL CONSIDERATIONS 
Renovations 

Renovations are attractive to many agencies 
because of the public pressure for action and 
the budget restrictions on capitol construction. 
When operating with a tight schedule or a tight- 
fisted comptroller, the lure of renovation is 
strong. Under such conditions, renovation 
should not be extensive. Mechanical, electri¬ 
cal, and plumbing facilities should bn in good 
enough condition to remain, otherwise cutting 
and patching for a new system will drive up the 
cost. Extensive renovation is exceedingly time- 
consuming and contractors competent in such 
work are scarce and expensive. The only reo- 
son to consider renovation on a iorgo scale 
would be if the building has special historic 
or esthetic value to the community or the pro¬ 
gram. 


While the coat per square foot of major reno¬ 
vation can be 20 to 30 percent leas than new 
construction, a well-planned new facility often 
needs less square feet than an existing build¬ 
ing. Ultimately the total costs of renovation 
nr>d new construction will not bo far apart. As 
a rule of thumb, say that If renovation coat is 
75 percent or more of comparable new con¬ 
struction. new construction is preferable since 
it can be completed faster, will have less con¬ 
tingency costs, and con be designed much 
more efficiently. 

Mechanical Equipment (H.V.A.C., electrical, plumb¬ 
ing, elevator*) Saving existing equipment may 
be false economy for two reasons. First, it may 
inhibit efficient, effective planning. Second, 
the original equipment may be faulty. Check 
existing maintenance and expense record 
if available; this will give an inkling as to pant 
performance Installing new mechanical equip¬ 
ment in an existing structure is costlier than 
installotion in a new structure; add 16 percent 
of equipment cost for cutting and patching. 

Code Checklist When considering the renova¬ 
tion potential of on existing building, some 
basic factors ought to be considered. 

a. Multiple dwelling codes and/or social 
service regulations may place restrictions on 
the number of occupants per room, regardless 
of room sute Check applicable codes to de¬ 
termine the building's capacity for sleep-in 
occupants. 

b. The required fire protection devices 
(alarms, smoke or thermal detectors, sprinkler 
systems) ore based on the construction classi¬ 
fication of the building; its area aiuf height; 
and the number, age, and physical condition of 
its residents. When considering renovation, 
check the area, height, and construction class 
of your building against the fire protection re¬ 
quirements of the building code as well os 
municipal or state social service regulations. 
Fire protection regulations for public agencies 
are strict even when there ore as few as seven 
or nine residents in a standard residential 
dwelling; certainly they are for stricter than 
requirements for one-family dwellings. 

A new water service and sprinkler systems 
can bo expensive in urban areas. Additional 
expenditures for a pump to provide adequate 
water pressure may be needed. In some areas, 
a water meter must bo attached to the sprinkler 
system by law. 

C. Egress requiremonts are usually strin¬ 
gent. The entire building (especially if multi¬ 
storied) should hove two moans of egress via 
fire-rated corridors and openings. Assembly 
areas (dining, auditorium, lecture) should also 
hove direct, unobstructed egress. One egress 
may be acceptable if protected by sprinklers, 
smoke or heat detector, and alarm system 

d Local fire departments may also have 
rules calling for special equipment for group 
occupancy structures: smoko detectors, alarm 
systems, fire extinguishers, and perhaps per¬ 
sons trained in emergency techniques. 

e. Rooftop areas, especially in urban sites, 
often have the potential for excellent recreation 
areas when proper protection, egress, and area 
requirements are mot. Rooftops may require 
separate certificate of occupancy. 

/. Floors should be capable of carrying the 
large live loads required for assembly areas 
(dining, auditorium, recreation, corridor). It is 
often difficult to prove live load capacity to a 
building department if the original plana of an 
old building ore lacking. Replacing existing 
floors with capable floors is tricky and expen¬ 
sive. 





f/cluriCk 




Fig. 4 Schematic plan-bedtoom fioot. 

The concept illustrates a gioup of private areas or rooms around a common territory, the open yard. Open stairwell gives a 
view down eech corridor A counsellor lives on each floor The plan is open, yet each territory is defined 
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Building Codes These can be flesible. If a 
particular building is well suited to your needs 
and yet cannot be made to comply with local 
codes in certain categories, a reconsideration 
may be requested based on need and on a will¬ 
ingness to provide extra safeguards or conces¬ 
sions in other categories of the code. 

Leasing 

The leasing of small, sound residences ready 
for immediate occupancy has been done for 
seven-bed units. This is the quickest and least 
obtrusive means of filling the architectural 
needs of a program, since the houaeparents 
and residents move right in without disturb¬ 
ing the physiognomy of the neighborhood. 
The decision to lease or buy will be made ac¬ 
cording to the agency's financial policy. Leas¬ 
ing keeps the property on the local tax rolls; 
this can be a benefit when developing rapport 
with the community. The relatively modest 
investment in such a situation gives the agency 
great freedom to cope with a changing neigh¬ 
borhood. changing treatment concepts, or bud¬ 
get fluctuations by returning the lease or allow¬ 
ing it to lapse when the facility is no longer 
viable. 

CONSTRUCTION. FURNISHINGS. AND SPECIAL 
EQUIPMENT 

Construction 

* Genermlly, surfaces should be finished to 
provide ease of cleaning or painting, resistance 
to heavy wear and defacement, fire retardanoe, 
and noise dampening. The general starkness of 
such surfaces in bedrooms, corridors, stair 
halls, etc., can be relieved with use of chro¬ 
matic colors and, in the lounge areas (for ex¬ 
ample), by use of carpet on floors and wails. 
Youngsters usually respond to unusual tex¬ 
tures and strong colors. Administrators usually 



shown in open pos'tton 



Fia. 6 GitplMC concspu of ttmtory in group Nng. 

(a) Undefined territories Definition of territory varies from occupant to occupant, depending on his status within the peer 
group (b) Defined territories Definition of public, semi-private, and private areas is accomplished by using architectural ele¬ 
ments. Therefore, size and shape of private territory are not dependent on individual’s status. Private areas can be 
defined as zones within a dormitory or as individual rooms along a corridor See accompanying diagrams, (cl Dormitory 
with defined territories Bed and lockable storage units (see enlarged sketch) form private territory zones along semi¬ 
private walkway Walkway can be defined by using space texture, color. Id) Private territory 
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do not. Sound damponing incraaaoa the inti¬ 
macy of a room and laaaans the institutional 
laaling. 

• Qlmss mrmms should ba kapt small; larga 
araas ought to ba tamparad or wiraglass. Win¬ 
dow dimanslons — opaning sisa. haight abova 
finiahad floor —should raflact tha mora inti- 
mata scala raguirad for childran in a domestic 
setting. 

• H»rdwmrm. Tha open nature of raaidantial 
treatment uaually calls for nothing mora than 
• sturdy grade of domestic hardware. This will 
depend on the program director. All individual 
bedrooms and offices should have key looks; 
provide a master key for staff personnel. Bath¬ 
room privacy is kept intact normally, with 
doors on all toilet stalls. 


FumitJliiifs 

Domestic furniture, sturdy, ample, and color¬ 
ful, fills the bill for most areas, including 
dining, lounge, and group rooms. Bedrooms 
are dlscuased below. In many programs 
residents build their own furniture as an econ¬ 
omy measure. Some administrators believe 
that residents taka better care of such furniture 
and equipment than of ordinary institutional 
furniture. Adminiatrative araas require file 
cabinets, typing desks, etc., all of which should 
fit into the domestic scale. 


IfldhridMal Bedrooait These should have a writing 
and reading surface, clothing storage (hanging 
and folded), auitcaae storage, seating for two 
or three, and a single bed. Storage areas should 
have key locks, as should the room doors. 
Seating and storage might ba built in and/or 
incorporated in the architecture (a window 
seat, for esample). Ample tack board and 
shelves should be provided for pinups, posters, 
etc. For many residents, especially young 
people, this will probably be the first lima they 
have had a private room; the room is consid¬ 
ered an individual's "territory" and aa such 
should be susceptible to some rearrangement 
according to his/har idiosyncrasies—often the 
arrangement of a room will give the staff an 
indication of the occupant's character. 


Grovg Badrooait or Doroiitorios These should pro¬ 
vide the same basic "tarritorial" needs as the 
private rooms: sleeping, sitting, writing/read¬ 
ing, locked storage, display surfaces (tack 
board, shelves). The necessity for easily identi¬ 
fied and dafansible territory is acute in institu¬ 
tional programs, especially In communal living 
arrangements, since there is less privacy in 
these circumatancas. Conflict between resi¬ 
dents is lessened when personal belongings 
can be securely stored. Some programs remove 
looks when they feel that intragroup trust has 
bean built up. Tha architectural solution to this 
territorial question has an important impact 
on group living. In a dormitory situation, com¬ 
pact. foldaway territory provides one type of 
solution. See Fig. 6. 


Spacial Equipmant (Optional) 

• Intercom between staff areas 

• Emergency lighting and power system 

• Central smoke detection system and/or 
fire alarm system 


* Closed circuit television and videotape 
facility for group therapy sessions 

* Master antenna system 

• Elevator 

• Garbage disposal or condenser 


INfORMATION RESOURCES 
Agancias 

The following agencies either operate com¬ 
munity-based, residential treatment centers 
thamsalvea or advise on and regulate the opera¬ 
tion of such canters. Contact agencies of a sim¬ 
ilar nature in your area for material, permission 
to visit, and interviews with staff and admin¬ 
istration. Most programs are quite enthusiastic 
about visitors. Those listed are intended only 
as examples of such agencies. The persons 
named are those with whom the author has 
been in communication. 


New York 

New York State Division for Youth 
2 University Place 
Albany, N.Y- 12205 

Operates rural and urban programs rar>ging 
from 7-bed units to 60-bed camps. 

New York State Department of Social Ser¬ 
vices 

1450 Western Avenue 
Albany, N.Y. 12203 

Responsible for designing and operating public 
programs and for regulating and licensing 
private programs of various sizes 


CalHofilia 

State of California 
Department of Corrections 
California Rehabilitation Center 
P O Box 841 
Corona. Calif. 91720 

Operates many treatment modalities within 
a larga compound and has experimented with 
concepts in innovative institutional living. 


Florida 

State of Florida Division of Youth Services 
311 South Calhoun 
Tallahassee, Fla. 32304 

Operates youth programs on a residential 
scale at several urban and suburban locations 
and is expanding these facilities rapidly. 


Okio 

International Halfway House Association 
2316 Auberncreat 
Cincinnatti, Ohio 45210 

Organization reprasanting halfway houses 
of many modalities, run for many types of 
individuals by both public and private agencies. 
A good central source for locating programs 
in practically all the states of the Union. 


Fedtfil 

National Clearinghouaa lor Criminal Justice 
and Planning 

Department of Architecture 
University of Illinois 
1102 W. Main St. 

Urbane. III. 61801 


National Institute sponsors inventories of 
current correctional programs, research into 
correctional modes, and demonstration proj¬ 
ects. Contact the Inalitute for list of projects 
and publications. 


Publicftioni 

Most agencies produce many unpublished 
but informative papers, monographs. menr>- 
orandums, ate., dealing with their particular 
approach. These are valuable and should be 
ferreted out. A representative aampling of pub¬ 
lished material follows: 


09sign for Change 

Model Treatment Program 

Bradley, Smith, Salstrom 

National Council on Crime and Delinquency 

Crocker/Citizens Savings Bsnk Building 

Sacramento, Calif. 

A project, sponsored by the Ford Foundation, 
which studies the restructuring of the entire 
treatment milieu—staff, clients, administra¬ 
tion, architecture. 


Thm Non-Pnson 

A New Approach to Treating Youthful 
Offenders 

Bruce Publishing Company 
Milwaukee. Wia. 1970 
Introduction by Richard McGee, 

Book version of Model Treatment Program. 


Survey of Hotfyvay Housms in thm Unitmd 
Stmtms 

Oliver J Keller 

Center for Studies in Criminal Justice, 
Chicago, III., 1968. 

Youthful Offmndmrs mt Highfimids: An £va/- 
umtion of thm Effmcta of Short-Tmrm Trmmt- 
mmnt of Dmiinqumnt Boys. 

H Ashley Weeks 

Ann Arbor, University of Michigan Press, 
Ann Arbor, Mich., 1958. 


Thm Hiddmn Oimmnsion 
Edward T. Hall 

Anchor Books, Doubleday & Company, Inc., 
Garden City, N.Y., 1969 

Study of proxemics, the distance regulations 
in the animal world and in man's culture. A 
good, basic book on spaces and their mes¬ 
sages. 

On SocimI Control mnd Collmcttvm Bmhmvior 
Robert Ezra Park 

Selected papers, edited and with introduction 
by Ralph H. Turner, 

Univeraity of Chicago Presa, Chicago. Ml., 
ca. 1967 

A good sampling of this sociologist s work 
and views, including concepts of social dis¬ 
tance and human ecology, both baaic and vital 
to architectural design. 

Otlieri Basic readings in "social ecology" 
and behavior can be found in the works of 
Erving Goffman, Humphrey Osmond. Robert 
Sommer, et al.. both in book form and in pe¬ 
riodicals. 
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GENERAL HISTORY OF MULTIPHASIC 
SCREENING 

PreBeni muittphaaic screaning programa could 
be considered an extension of the mass chest 
x-ray program begun in the t940s As the in¬ 
cidence of tuberculosis declined, the useful¬ 
ness of those particular screening units dimin¬ 
ished. However, in the l9S0s with the control 
of most acute diseases, there was a renewed 
interest in chronic disorders and mass-screen¬ 
ing for them. 

Today, not only the medical profession but 
also business and industry are beginning to 
realize the importance of preventive medicine. 
Some examples are: the Kaiser Foundation, 
an industry-founded trust in California, offers 
computerized screening to its 1.5 million mem¬ 
bers: the Metropolitan Life insurance Company 
plans to provide automated tests for over 
50,000 employees; and the Cannery Workers’ 
Union in California, which can screen 20.000 
workers during the three-month canning sea¬ 
son, makes multiphasic screening available 
to its members in three 60-ft long trailers. 

This use of comprehensive screening both 
in specialized clinics and in mobile units is the 
beginning of providing preventive medical 
care and health education for all people. 

FUNCTIONAL ANALYSIS 

The following is a resume of tests that could 
be performed in a multiphasic screening unit. 
Son>e procedures are more sophisticated than 
others and, therefore, might be more difficult 
to adapt to this situation. The more common 
tests are enumerated: however, this ordei 
does not necessarily reflect proper test se¬ 
quence. Equipment necessary for the various 
stations has been included with the appropriate 
test description. 

The screenee presents his appointment card 
to the volunteer or receptionist. This may be 
in the same area as registration or it may be in 
a separate location. 

HistOfY 

A semienclosed cubicle or private room is 
desirsble for registration in order to obtain 
an accurate medical history. The screenee 
may be reluctant to answer personal ques¬ 
tions in an area where others may overhear 
him. One solution to this problem is to have 
the screenee fill out a history questionnaire 
at home before his appointment; however, 
those who do not read or speak English fluently 
and those who are illiterate may need help in 
answering these questions. During return 
appointments, screenees should fill out an in¬ 
terval medical history. 
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Dressing Area 

Dressing areas may be provided for use be¬ 
fore or after cardiopulmonary tests, chest 
x-ray, mammography, thermography, pap- 
smear, and proctoscopy/sigmoidoscopy. The 
screenee removes all clothing to the waist 
and dons a radiolucent disposable gown. 

Anthropometry 

At this station, the screenee s height, weight, 
and temperature will be measured and re¬ 
corded. Various other body measurements 
may be taken at this time for anthropometrical 
research projects. A skinfold thickness test 
(subscapular and triceps) is performed to deter¬ 
mine the degree of obesity. (See Fig. 1.) 

Vision 

The screenee may be examined for visual acuity 
with a Snellen chart or various types of stereo¬ 
scopic screening devices may be used to test 
for fusion, acuity level, color end binocular 
vision, thus eliminating the need for a Snellen 
chart. (See Fig. 2.) 

After receiving proparacain HCI eye drops 
or a similar medication as a topical anesthetic, 
he is tested for glaucoma, increased intraocular 
pressure, by means of a tonometer. If the elec¬ 
tronic tonometer is used, no drops are needed. 

He is prepared for retinal photography with 
phenylephrine HCI or similar drops in one eye 
20 minutes before the test to dilate the pupil. 

If photography is not used, he may be ex¬ 
amined with an ophthalmoscope; however, 
this requires trained personnel. 

Retinal Photo 

A fundus camera is used to take a 35 mm 
photograph of the retina 20 minutes after 
mydriatic eye drops are instilled to detect any 
pathology (e.g.. disc changes, retinal arterio¬ 
sclerosis, hypertensive angiopathy, diabetic 
retinopathy, etc.). Depending on the type and 
strength of mydriatic drops used, the 20- 
minute limit may be exceeded. (See Fig. 3.) 

Hearing 

Hearing perception is tested through measure¬ 
ment of tone thresholds. Various frequencies 
are tested using increasing and decreasing 
tone volumes. Audiometric testing may be pri¬ 
marily self-administered by means of a special 
audiometer. Quality of the earphones is more 
important than the degree of soundproofing. 
(See Fig. 4.) 

Glucose Ingestion 

The screenee is given a 75 gm glucose medium 
to ingest This may be dispensed in bottles 
or in a refrigerated carbonated beverage unit. 
The time of administration is recorded on the 
appropriate card. At the end of one hour (deter¬ 
mined by the screening unit), a blood sample 
will be drawn and testcrd for glucose. Testing 
exactly on the predetermined hour is vital to 
this test s accuracy. 



(a) (b) 

Fig. 1 (a) Scale with inaasuring rod. (b) Electronic 

thermoineter skinfold calipers. 



Fig. 2 (a) Vision tester, (b) Electronic tonometer. 



Fig. 3 (a) Fundus camera, (b) Portable fundus camera. 





Fig. 4 Audiometer. 
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Besidea diabolaa, numerous latent conditions 
may result in abnormal glucose levels. 


Dental 

This station consists of a dental and soft tissue 
examination. Disposable instruments may be 
used. Teeth are not cleaned or filled in the unit. 
(See Fig. 5.) 

Cardiopulmonary 

Vital Sigflt The screenee lies down on an ex* 
amining table where his pulse, respiratory rata, 
and blood pressure are checked and recorded. 
With the monitor shown, temperature may 
also be taken. Modular monitoring equipment 
is available which measures and digitally dis¬ 
plays vital signs, including the respiratory rate 

EloctrocardiogRIlIl An electrocardiogram is 
taken to detect abnormal cardiac rhythm, con¬ 
duction disturbances, myocardial damage, 
coronary insufficiency, and other conditions 
which alter the normal electrical activity of the 
heart. The most common method of electro¬ 
cardiography in this country today employs 
twelve leads (I. II, III. aVR, aVL, aVF, Vt, V2, 
V3, V4, V5, V6), taken sequentially. An EKG 
may also be recorded using a single oblique 
chest electrode. Cady has described a method 
by which he determined that the “ordered 
importance of standard electrocardiographic 
leads were leads VS, V2, and III.*’ An EKG 
chair has been developed, but it is not yet in 
production. It consists of an electrocardio¬ 
graph and an ordinary artificial leather re¬ 
clining chair with lithium chloride impregnated 
electrodes (See Fig. 6.) 

Graded Exercise Tolerance EKG A preliminary EKG 
is recorded. If this is normal and there is no 
prior history of significant myocardial damage 
or ischemia, an exercise EKG may be per¬ 
formed to help detect coronary insufficiency. 
This should not be done without a physician 
present because of complications that could 
arise in performing such a test on older pa¬ 
tients and members of other high-risk groups. 

Phonocardiogram This test is done to record and 
detect heart murmur and abnormal heart 
sounds. (See Fig. 7.) 



10 (d) 

Fig. 5 (a) Onntal chair, (b) Light, instrument table, cuspidor, (c) Sterilizers, (d) Light and cuspidot. 



Fig. 6 (a) Monitor (B/P, paisa, taiapartture). (b) Electrocardiograph (connectable to compatet xia phone), (c) EKG 
table, (d) EKG chair. 


Spirometry The screenee is shown how to use 
the spirometer (or vitolometer) to determine 
lung capacity. He exhales into the disposable 
mouthpiece of a vitalometer tube or into the 
large double-lumen catheter of a spirometer. 
The amount of exhaled air and the flow rate 
indicate the degree of respiratory impairment. 
A more basic test consists of measuring the 
screenee's chest circumference before and 
after inhalation. If inhalation does not increase 
the dimension properly for age and sex. there 
is some degree of respiratory impairment. 
(See Fig 8.) 

XRay 

Chast A 70-mm posterior-anterior chest x-ray 
is performed to determine pulmonary, cardiac, 
or neoplastic conditions. High speed proces¬ 
sors currently on the market can be used to 
develop films in approximately 90 seconds. If 
70-mm x-ray is used, a radiologist familiar 
with such films must be used for their inter¬ 
pretation. (See Fig. 9.) 

Flit Plats of Abdomsn A flat plate x-ray may be 
taken to visualize any abdominal pathology. 
(See Fig, 10.) 
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Fig. 7 Phoiiocardiograph. 




Fig. 8 (a) Spirometet (poftable). (b) Spiromstei Iconnsctable to computer). 
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Fig. 9 (a) X-ray unit (70 mm), (b) Developer (70 mm). 



Fig. 11 (a) Panoramic denta( x-ray uait with controis. (b) Dental x-ray chair, (c) Controls and wall-mounted dental 

x-ray unit, (d) Dental x-rsy unit (portabla). 



Fig. 10 (a) X-ray unit (14 by 17 in.), (b) X-ray cassette 
holder (14 by 17 in.), (c) Developer (rapid process). 


1 
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Fig. 12 Mammography unit. 



Fig. 13 (a) Thermographic display unit, (b) Scanning 
camera. 
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Dental Both pnnoramic ond apical films of the 
anterior incisors may be taken at this station. 
(See. Fig. 11.) 

MammOQiaphy Various x-ray views are taken 
of each breast to visualize neoplastic condi¬ 
tions in menopausal women. (See Fig. 12.) 

Thermography 

This teat is performed on menopausal women 
to determine the presence of breast tumors, 
which are shown by an increase in thermal 
level at the tumor site. It is more time consum¬ 
ing than a mammogram, since a “cooling 
down" period of approximately 10 minutes 
is required (in order to obtain accurate thermal 
patterns of body heat emitted from the skin's 
surface). The scroenee then sits on a stool 10 
ft from the infra-red scanning camera, In which 
the natural thermal radiation from the breast 
is recorded and converted to thermal patterns 
on the cathode ray tube. These patterns may 
be photographed. Three thermograms (one AP 
and two oblique) and approximately five iso¬ 
therms (superimposed pictures which map 
thermal levels) may be taken. (See Fig. 13.) 



Fig. 14 (i) Compact multiple chaenal analyzer, (b) Blood count unit, (c) Ceiitrifuge. 



Fig. IS Microscope. 


Fig. 16 Jet iniectoi. 


Laboratory Tests 

Blood Blood chemistry tests can be performed 
by means of automated multichannel analyzers 
using a minimum of sample. Techniques such 
as automatic reagent addition to sample, 
synchronous flow techniques, reagent-sample 
mixing by centrifugal force, time-controlled 
incubations in self-enclosed plastic packages 
containing chemical reagents, and automatic 
presentation of sample plus reagents to a color¬ 
imeter or spectrophotometer are all ovailablo 
at the current state of the art. Automatic 
sample blanks and removal of protein or other 
interfering substances by dialysis nan also be 
accomplished. There are o largo number and 
variety of clinical tests available in different 
combinations and these comprise almost all 
of the commonly requested chemical param¬ 
eters. All multichannel devices currently avail¬ 
able possess the capability of interfacing to 
computers either directly or indirectly (paper 
or magnetic tape, data cards, etc.) and inde¬ 
pendently produce bar chart or printed output. 

CBC (complete blood count) and STS (sero¬ 
logical test for syphilis) should be done on all 
specimens. Automated equipment is available 
for both of these tests. The blood sample may 
also be chucked for the presence of the rheu¬ 
matoid factor (indicative of rheumatoid arthri¬ 
tis) by means of latex fixation lest. (Sue Fig. 
14.) 

Urinalysis The urine specimen is obtained in 
the unit. Toilet facilities may be provided near 
the lab. It should bo tested for color, specific 
gravity, pH, sugar, albumin, acetone, and 
bacteria. 

Parasite Detection Depending on the needs 
of the screening group and the geographical 
location, tests to detect parasites may be 
necessary. Gross examinations of the feces 
may reveal the presence of worms; however, 
a microscopic examination may be necessary 
to detect parasite eggs and small worms. (See 
Fig. 15.) 

Immunization 

Space may be provided for administering im¬ 
munizations against communicable diseases 



Fig. 17 (a) Examination light, lb) Examination table, (c) Stool, (d) Vaginal speculum, (a) Examination table, (f) 
Proctoscopes, sigmoidoscopes, battery box for light. 



Fig. 18 Achilles reflex meter. 



Fig. 19 Pressure tolerance set. 
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(c) 

Fig. 20 (a) Slide protector, (b) Movie projector. 16 
mm. (c) table model and freestanding rear screen 
proiecton. 



Fig. 21 la) An enlarged data collection sequence for multiple health evaluation, usable in either a dual automobile or a 
small transportable unN (12 phase), lb) A comprehensive data collection sequence for multiple health evaluation, usable 
in a complex transportable unit (17 phase). 


such ns diphtheria, measles, polio, smallpos, 
tetanus, typhoid, and svhooping cough (partus* 
sis). Those which are given depend on individ* 
ual, urea needs and ago groups. (See Fig. 16.) 

Tuberculin Skin Testing 

This method of testing for tuberculosis is 
better than a chest K*ray for preliminary case 
finding in low risk groups. If the screenee 
develops a positive reaction after 48 hours, he 
may then be given ar> »-ray to confirm or rule 
out active pulmonary TB. 

Pap Smear 

Pap smears to detect cervical cancer may be 
done on all married women, sirtgle women over 
21, those who have been pregnant, and those 
under 21 who have proper consent. The escep* 
tiona are those in the last trimester of preg¬ 
nancy. Disposable vaginal specula are avail¬ 
able (See Fig. 17d.) 

Proctoscopy, Sigmoidoscopy 

Examination of the rectum and the sigmoid 
(lower portion of the descending colon) by 
means of a lighted instrument (scope) may be 
done to detect polyps or cancerous lesions. 
Disposable sigmoidoscopes are now available 
which eliminate the need for autoclaving or 
sterilization (See Fig. 17/.) 

Achilleometry 

Achilles Reflex This ts a test to detect hypo¬ 
thyroidism. The screenee places one knee on o 
chair or stool with his foot and ankle extending 
over the edge. His Achilles tendon is struck 
with a percussion hammer. The reflex action 
(plantar reflex and extension) is similar to that 
of the knee jerk. It is exaggerated in upper 
motor neuron disease and absent in lower 
motor neuron disease A photomotograph may 


be used to record the test results. (See Fig. 
18 ) 

Protture Tolaranca This test is performed on the 
Achilles tendon to determine the pain threshold 
of each screenee in order to test for neurolog¬ 
ical damage. (Sea Fig 19.) 

Psychological Questionnaire 

The screenee either fills out a psychological 
questionnaire or uses prepunched cards, 
placing them in yes or no. true or false slots 
where the results may be tabulated by com¬ 
puter. This test may be performed to evaluate 
the screenee's mental processes (association, 
intelligence, imagination, emotion) as well as 
his responses to various stimuli. Various tests 
can be used. 

Health Education 

All screenees should receive specific health 
counseling at each screening station during 
or after each test. In addition, provision could 
be made for a special health education station 
at the end of all testing procedures for (1) any 
further questions that may have arisen, (2) 
guidance regarding the follow-up process, and 
(3) general health information. This instruction 
could bo done by persons such as physicians, 
registered nurses, health educators, or trained 
volunteers 

Visual Aids At this same station, provision 
should be made for showing health related 
slides and films and using a rear-screen pro¬ 
jector. (See Fig. 20.) 

Libiary A small library area should be provided 
in which printed heolth brochures are made 
available fnr the screenees to take home. 
Health related magazines as well as basic 
books on health and hygiene should be made 
available for reading in the unit. 


I t-a-i 



Fig. 22 Vlforh flow of unit with 18 stations. Square 
and diamond symbols indicate critical interdependence 
between tests. 
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Fig. 23 Circulation plan (a) 12 stations, (b| 18 stations. 
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First Aid 

Space (or this station should ba provided for 
the physician or RN to handle any amergencies 
that might arise during the screening process. 

Basic Test Sequences 

Basic patient (low charts are represented in 
Fig 2la and b The individual health evalu¬ 
ation tests are grouped according to the 
ease and convenience of administering each 
one, and according to equipment si<e and/or 
similarity Functional body systems were given 
only secondary consideration where grouping 
of tests was concerned. Each testing group is 
referred to as a phase, with different numbers 
of phases comprising a complete data collec¬ 
tion sequence. Testing sequence was deter¬ 
mined by convenience of arrangement and by 
required time intervals between phases, e g.. 
20 minutes between instilling mydriatic drops 
and taking the retinal photograph. Phases 
which are heavily outlined are those whose 
position in the data collection sequence may 
not be altered because of critical interdepen¬ 


dence with another phase. All other phases 
may be rearranged as long as the number of 
phases between those marked as invariable 
remains constant <See Fig. 22.) 

Test Durations 

Individual test durations have been estimated. 
After consulting the USPHS. staff members of 
operational multiphasic screemr^g units, nurs¬ 
ing personnal, and medical literature, the fol¬ 
lowing list of assumed times was compiled. 
Actual times will vary depending on factors 
such as the type of screenee. staffing pattarn. 
and type of equipment used. 

Entrance and esit for the screenees are com¬ 
bined. but the unit provides a separate person¬ 
nel entrance. The health evaluation process 
consists of 18 phases Characteristics of this 
unit are the separate corridors for men and 
women and many separate screening stations 
to use during those tests which require their 
wearing disposable gowns. After these tests 
they will undergo the remainder of the teat 
ssquence together. The unit also contains a 
consultation room. (See Fig. 23.) 


Assumed Tim». 


Tmst minutBs 

Achilleomstfv . 4 

Audiometry . .. 5 

Oentel exam. 8 

Dressing. 4 

EKG. B/P, P, R. 8-0 

Glucose. 2 

Health education .. 24 

Height, vyeight. 3-4 

Immunization. 4 

Medical history. 24 

Mydriatic drops (instillation). 2 

Pap smear. 4-5 

Phonocardiogram. 4 

Proctoscopy, sigmoidoscopy. 12 

Psychological Questionnaire. 24 

Registration. 4-5 

Retinal photography. 4-5 

Skintold. 1-2 

Spirometry. 4 

Temperature. 1-4 

Thermography. 12 

Tonometry. 2 

Urine specimen. 2-4 

Venipuncture. 4 

Vision . . 7 

X-ray (chest). 3-4 

X-ray (dental). .. 1-2 
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By MARIA A. BENTEL. AIA, and FREDERICK R. BENTEL, AIA, 
B*nl«l A B«ntol, Archit*ofs, Loouat Vallay, L.l. 


CHURCHES-BUILDINGS FOR WORSHIP 

Church dcflign. which for many yaara followed 
long-aatabliahed rules governing the organifa* 
tion of the space, has been affected by the 
liturgical renewal all denominations are cur¬ 
rently undergoing. In fact, each particular 
building committee is confronted by some quite 
disturbing questions and doubts. There are 
those who ask “Why build? " as wall as being 
concerned with “fising the form of worship,'* 
so that future change is. at best, difficult. 

Assuming that these questions are satisfac¬ 
torily resolved, the building committee and 
architect can commence developing a program 
The church is essentially a gathering place for 
worship and other congregational activities. 
There is a functional need not only to provide 
a comfortable environment but also a special 
quality that makes worship possible as well as 
meaningful. It is precisely this search for qual¬ 
ity which makes church design so challenging 
to most architects 

The Site 

The “house of worship" is by its very nature 
an important public building. It speaks to the 
entire community about the beliefs and aspira- 
fions of the congregation. Unfortunately, some 
congregations worship in churches consider¬ 
ably more "triumphant" than their creed, and 
it is advisable to strive for simplicity and 
subtlety 

The church's position on the site will be 
somewhat determined by this "public image." 
but some functional considerations also eaist. 
On a limited urban site the church may occupy 
so much of the land that only building entry and 
egress ore possible. However, if there is room 
on the site for parking spaces, these will be 
useful ever> if the ma|ority of the worshipers 
walk. The possibility of pulling wedding and 
funeral cars out of the stream of street traffic 
as well as dropping off worshipers during 
inclement weather is worth investigation. 
The suburban or country church site is usually 
larger and, with a dispersed congregation, the 
car parking capability is no longer optional, 
it is indeed essential Ample parking areas 
reached by convenient driveways are functional 
necessities. There is a stronger entrance rela¬ 
tionship to the parking areas and driveways 
than there may be to the street Many otherwise 
successfully designed churches are flawed 
by the fact that most of the congregation is 
always coming in the back door. The more gen¬ 
erous site permits the consideration of out¬ 
door worship as well as other outdoor activi¬ 
ties. The building program must consider these 
possibilities very thoroughly. 

The Plan 

The basic determinant of the plan is the pro¬ 
grammed relationship between the congrega¬ 
tion and the altar area The emphasis of all 
faiths is on the involvement of the congregation 
in the action of the worship service. Plans 
which suggest an auditorium, with the altar 
platform viewed through a proscenium arch. 


have an unfortunate "performance" aspect. 
Likewise, plan forms which destroy the one¬ 
ness of the congregation are lass favored. 

Since all faiths place emphasis on the spoken 
word, it is important to consider the ability of 
the preacher to maintain eye contact with the 
congregation. "Theater in the round' is not a 
recommended approach for this reason. Great 
care must be exercised if the structure requires 
columns or piers within the worship space for 
obvious reasons hsving to do with the sight 
lines. Although there is no liturgical require¬ 
ment for seating, the length of most services 
requires the utilisation of a seating device. It 
is in this particular aspect that the concept 
of flexible use collides with reality. The church 
pew has in its favor its relatively modest cost 
and its orderly appearance. The much more 
flexible individual chair generally requires 
more space per person and. even when ganged, 
requires straightening by custodial help. The 
desire of the congregation for nonworship uses 
of the church will determine the type of seating. 
It is worth noting that some church plans, with 
ths assistance of movable altar platforms and 
chairs, permit more than one arrangement of 
the congregation. This is an attractiva possi¬ 
bility for church groups interested in innova¬ 
tion. 

Plan types are discussed below. All other 
elements of the church building are related to 
the worship area. Listed below are the required 
supporting facilities 

Entry The minimum function of the entry area 
is as a vestibule from the out-of-doors How¬ 
ever. this space must be sued in relation to the 
number of occupants, as it will oftentimes act 
as a lobby. Coat storage may be located here, 
as well as any required toilet facilities or 
usher s room and janitor s closet. Pamphlet 
racks, bulletin boards, and memorial plaques 
or books are wisely located here rather than in 
the worship room 

Vasting Room or Sacristy Although each denomi¬ 
nation favors a particular nomenclature, the 
function remains the same. The celebrant 
requires a room for robing and the storage 
of vestments and the ceremonial utensils. 
It is prudent to consider a toilet connected 
to this room. Often this room will accommo¬ 
date a guest speaker or another clergyman 
Vestments should be stored flat or hung no 
tighter than three per foot. 

It IS important that this room be located 
thoughtfully in relation to both the entry and 
the worship space While it is convenient to 
consider a position close to the altar platform, 
it will work at a disadvantage if the worship 
ceremony involves procession through the 
congregation or If the minister is to greet or 
bid farewell to the congregation at the entry 
Acolytes or altar boys also require s vesting 
space, which should be near the vesting room 
for supervision 

Work Socritty This room may also have many 
different names, but its function la to provide 
space for flower arranging, the storage of al¬ 
tar cloths (sometimes also their washing and 


pressing), ceremonial utensil storage and 
cleaning, and candle and candlestick storage. A 
sink is required, as well as storage cupboards 
or closets. This room is beat located near the 
altar platform if at all possible. 

Optional Support Facilities 

Choir Robing Room Depending on the size of the 
choir, this room may have to be very spacious. 
Closet space for robes is essential, and it will 
serve the coats of the choir also. Choir robes 
should not be stored more densely than four 
per foot of hanging. Provide a lockable closet 
for women's handbags. 

The choir room can also serve as a rehearsal 
room if acoustic isolation from the balance 
of the building is provided. A piano or small 
electric organ would be necessary. 

Church Meeting Room Depending on the congre¬ 
gation, the requirements for a meeting or con¬ 
ference room will vary A small kitchenette is 
also desirable. 

Eipentiotl Specs The sometimes great fluctua¬ 
tions of attendance at worship can be overcame 
by programming for expansion space The re¬ 
lationship to the worship area should be 
planned to ensure good sight lines when in use 
If the two spaces are utilized for separate func¬ 
tions at the same time, an acoustic separation 
is essential 

Plin Types 

Recteiiguier The most commonly utilized plan 
form is the rectangular, with the altar plat¬ 
form at one end and the seating oriented in 
rows looking toward the single local point. A 
central aisle is usual. This plan is simple, and 
as long as the altar platform is within the con¬ 
gregational volume, there is no excessive ‘per¬ 
formance" quality. Ths primary difficulty arises 
when the seating capacity exceeds 500. be¬ 
cause the viewing distance becomes overly 
long and worshipers in the rear seats expe¬ 
rience a diminished sense of participation. 

The illustrated plan (Fig. la) shows an sntry 
stair within the seating from an on-grade vesti¬ 
bule. The rear pews are on elevated steps for 
good sight lines. The choir in this case is part 
of the altar area. Ths vesting room is on the 
vestibule floor level adjacent to the main doors. 
While the plan is very simple, the movement is 
almost into the middle of the worship space. 
This arrangement has some aesthetic Impact 
as well as counteracting the tendency for wor¬ 
shipers to concentrate at the usually more con¬ 
venient rear seats. 

Cnicifoni Plan forms which have symbolic 
significance are not unusual. The altar area is 
often in the head of the cross or at the cross¬ 
ing (see Fig. Ih). Depending on the seating 
arrangement within the arms of the cruciform 
plan, there may be s loss of a sense of congre¬ 
gational unity. 

The church shown in Fig. 1b is constructed 
with glass walls looking into walled gardens. 
The altar platform is at the transept Note that 
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L«g«nd fof Fig. 1 
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2 WORSHIP ROOM 
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thttfD arn numeroua antroncea, which are 
related to parking areas. 

A fairly large congregation (600) ia accom* 
modated without a ’'gymnaaiunr* effect or very 
large structural spans. Many times the cruci* 
form plan is chosen less for the inherent sym* 
holism than for the smaller scale imparted to 
the building exterior. 

Cantial Plans based on the concept of an en¬ 
circling congregation are to be found in quite 
ancient churches. Liturgical reevaluation has 
generated renewed interest in this concept In 
addition to the previously discussed problem 
concerning loss of eye contact by the preacher, 
certain nonreligious activities taking place in 
the church moy also suffer. Not all the seats 
will have good viewing angles for motion pic¬ 
tures or slides. Likewise, a lecturer may also 
find an audience distributed for a span of 270 
around the lectern an unusual condition. 

Nevertheless, the sense of intimacy and one¬ 
ness is very great and may overcome all objec¬ 
tions. While the accompanying example (Fig. 
1c) ia hexagonal, many geometric forms are 
possible. The portion of the space not utilized 
for seating in this example is used for support 
facilities There is the immediate problem that 
the external form is not internally complete, 
and this can be a grave foult. The architect 
should be equally concerned about the deleter¬ 
ious effect on a clearly expressed worship 
space form when a multitude of small support 
facility spaces are tacked on.** 

"L" 01 "T" Expandable As stated previously, 
the varying requirements for worship space 
seating have caused a variety of plans that are 
expandable to be developed. The most compel¬ 
ling argument for this type of plan is that the 
space can be tailored to the number of partici¬ 
pants. Unfortunately, this argument has re¬ 
sulted in the building of many churches that 
are flexible, but in which those who worship 
in the overflow area feel like outsiders. The 
ceiling height, floor and wall finish, and light¬ 
ing of the expansion space should be in har¬ 
mony with those of the smaller worship area to 
which it is joined. Worshipers in the expansion 
space should not get the feeling that they are 
looking through a doorway. Undoubtedly the 
best approach is to design the total worship 
area and then to introduce dividing partitions. 

Figure Id illustrates a church for over 600, 
of which only 120 are accommodated in the 
permanent chapel. The expansion space is 


sized for basketball, with a small stage plat¬ 
form at one end. The orientation of the seats 
is deliberately reversed from performance 
to worship. The enclosed garden visible from 
the chapel ia related more to the expansion 
space than to the chapel. The altar is rotated 
depending on the size of the congregation. 

Multiform Current interest is focused on a 
rather random deployment of the congregation 
around the altar platform. The plan then re¬ 
flects this arrangement by articulating each 
group of pews. This nonrigid plan is informal 
and invites innovotion if a movable altar plat¬ 
form and seating are used. 

Figure 1e is the plan of a small interfaith 
chapel with parking on two sides and vesting 
space for the three chaplains. Fairly conven¬ 
tional wood framing is supported on columns 
so located as to avoid interference with viewing 
angles. 

Muftitocus A relatively new liturgical innova¬ 
tion has been included in the illustrations 
since it may develop into a significant plan 
form. Here the thought is to move the focus 
of interest with the liturgical actions around 
the space. Fixed seating is not compatible 
with this approach, nor is it likely to be used 
for large congregations because of the possibil¬ 
ity of confusion. 

The Dutch church plan (Fig. 10 shows the 
seating used for preaching and singing, with a 
large standing space about the communion 
toble for that part of the service. 

Parallel Seatiny While not entirely unique in the 
history of church design, parallel seating is 
not a common arrangement. As illustrated in 
the synagogue plan (Fig. 1g), this approach is 
worthy of thoughtful examinotion. The problem 
of expansion is also neatly solved. 

Organ and Choir Location 

For many years, the choir has been located in 
the church either in monastic fashion before 
the altar or in the “voice of angels position in 
the choir loft Due in no small part to the reloca¬ 
tion of the altar so that the celebrant can face 
the congregation, the choir location is being 
rethought. 

Possibly just as worship service is losing its 
performance quality, so too the choir is being 
asked to lead the congregation's singing rather 
than to perform before it. Hence locations of 


the choir within the congregation are being 
considered. 

Illustrated are five alternatives: 

1. Behind altar (Fig. 2a). the choir is less 
visible but still easily heard Unfortu¬ 
nately the members of the choir are not 
part of the congregation and have poor 
opportunity to worship properly or to 
feel that the sermon is also directed to 
them. 

2 Before the altar (Fig. 26) Here, the choir 
is segregoted but port of the congrega¬ 
tion 

3 Rear of the church (Fig. 2c). The choir 
is part of the congregation, but this situa¬ 
tion IS not much different from that In the 
choir loft. 

4. Choir alcove (Fig. 2d). This arrangement 
has many variants, and it can bo very ef¬ 
fective. 

5. Within the pews (Fig. 2e). A simpler ver¬ 
sion of the “before the altar arrange¬ 
ment The significance of the choir is very 
much reduced. 

It should be emphasized that in all cases the 
organ wilt be best locoted where the organist 
can see the action at the altar as well as cue 
the singers by virtue of being seen when giving 
signals. The organist is a potential distraction 
to the rest of the congregation, and it is there¬ 
fore prudent to construct low walls about 
the instrument. 

Pipe organs are too expensive and take too 
much room to be treated as an afterthought 
A church which expects to install a pipe organ 
must plan for that instrument, since intro¬ 
ducing an instrument Inter without proper pro¬ 
visions is almost alwoys unsuccessful. While 
other musical instruments hove been success¬ 
fully used in churches, the advent of sophisti¬ 
cated electronic organs pei mits even very small 
congregations to consider their use without 
sacrificing quality. 

Other Planning Considerations 

Acoustics Small churches seldom have acous¬ 
tic problems if the space is live** (i.e., some¬ 
what reverberant). More errors are committed 
by excessive use of sound absorbing materials 
than by restraint in their use. 

Echoes and “dead spots will have to be 
anticipated in churches sized for more than 
600, but even then reasonable precautions will 
suffice. 

Public address systems are recommended 



Fig. 2 Possible locitiofts for the choir. 
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for all but the smallest churches A trained anticipated size of the congregation will deter- 

speaker can usually be very well heard, but mine the boat type of system. However, it is 

amplification is a help to the many untrained imperative that the architect and his consultant 

and unaccustomed speakers using the lectern. give due consideration to equipment and air 

If an ambitious music program (chamber noise. A church with a high background noise 

groups or recitals) is programmed, then a com- generated by poor equipment and register 

patent consultant is recommended. selection has failed to provide a proper envi¬ 

ronment for worship. 

Air ConditiofINIO In an age when every public 

space is usually air-conditioned, it is impru- Lighting N»turml The introduction of natural 

dent to overlook this aspect of providing a com- light Into a worship area can animate the space 

forteble environment for worship. The use of and create that sense of the unique which 

the church during the summer months, the should be pari of the architect's goal. The 

hour and length of the worship service, and the programmatic and liturgical emphasis will 
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dictate how natural light will be admitted and 
what it is to do 

One word of caution: avoid the common pit- 
fall of forcing the congregation to look into 
the sun If the celebrant is silhouetted against 
backlighted glass (even diffused or stained), 
it will create considerable discomfort. Al¬ 
though most worship services are in the morn¬ 
ing hours, there will bo weddings, etc-, which 
can make low-lying westerly sun a great prob¬ 
lem. 

Artifici»l High light levels are not required 
In worship spaces. Thirty to fifty footcandles 
are quite adequate for most visual tasks in a 
church. Hanging fixtures in churches are not 
mandatory and are potentially distracting if 
there are too many or if they are loo ornate. 

It is prudent to consider how the fixtures will 
be ralamped, since the life of an incandescent 
lamp is relatively short and the pews make 
ladder erection difficult. Locate lighting con¬ 
trols so that proper control is possible for non¬ 
worship uses. Outdoor lighting is also impor¬ 
tant, since the church will be ulilixed at night 
and the access paths to the building must be 
defined. 

Churches have been the targets for some of 
the increasing vandalism all buildings have 
experienced. Therefore outdoor security light¬ 
ing, controlled by a timer, is recommended 


Sizes 

Gross Area For purposes of establishing pro- 
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Fig. 6 
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liminary space requirements, allow 10 to 12 
sq ft per seat- This would include moderate 
space for altar platform, work sacristy, vesting 
room, and vestibule. If only the seating area is 
considered (including aisles), allow 8 sq ft per 
person. 

Seating If paws are utilized, some building 
codes will gauge capacity on the basis of 10 in. 
of pew length per person. Actually, this density 
will only rarely be achieved, and the usual 
space per person will be 22 to 24 in. Back-to- 
back dimension will average 36 in., with a mini¬ 
mum of 33 In. (especially if a kneeler is con¬ 
templated) and a msKimum of 42 in. The widest 


spacing will actually be uncomfortable for 
kneeler use. It is wise to provide storage space 
for prayer books or hymnals on a shelf below 
the seat ahead or mounted on the seat back. 
The foregoing dimensions will hold true for 
folding or stacking chairs. Allow space in the 
aisle for funeral catafalques and candles. (See 
Fig. 3.) 

Altar Size varies from 5 ft-6 in. to 8 ft long by 
28 to 48 in. wide by 40 in. high. The altar need 
not be rectangular, but in any event its histori¬ 
cal beginning was as a table and it is reason¬ 
able to retain some of that image. (See Figs. 
4 and 5.) 


Altar Platform Four to six inches in height is 
generally sufficient. It is imperative to plan the 
platform for the furniture and the movements 
of all those on it. 

Weddings are often performed on the plat¬ 
form and space between the altar and the plat¬ 
form edge will have to accommodate the 
clergyman and the nuptial couple (sometimes 
kneeling at a prie dieu or kneeling device). 
(See Fig. 6.) 

ConfetsionBl in those churches requiring them, 
the custom is to provide a space for the seated 
priest with the penitent kneeling within a small 
cubicle and speaking through a heavily veiled 
opening at the priest's ear. It is also possible 
to use a more natural conference room setting, 
but the arrangement must be such that the 
confessor (priest) cannot see the penitent, 
in order to preserve the required anonymity. 

Candlatticki Candles varying in size from 1 to 
2'/4 in. and in length from 9% to 33’>i In. The 
holder can be on the altar or on the floor beside 
the altar. Overly tall candlestick and holder 
combinations may obstruct the view of the 
clergyman. M should be mentioned that an air- 
stream directed toward the altar will cause 
annoying flickering of the candle flame and un¬ 
even wax burning. 

Lectern or Pulpit provide a sloped (adjustable 
height) surface with lip to retain a book placed 
on the surface. The pulpit width varies from 
24 to 36 in. Depth measured horizontally is a 
minimum of 16 In. (See Fig. 7.) 

Coininuniofi Rail If a rail is required, the height 
should not exceed 36 in. The communion rail 
is considered to be a symbolic extension of the 
altar table, and as such it is desirable that it 
have a broad top (6 to 8 in.). 
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By MAURICE R. SALO, AIA, Consulting Architect to the Lutheran Church in America 


THE SELECTION OF THE SITE 

The selection of the site is the most important 
decision to be made by the building committee, 
since it sets limitations for the potential area 
and volume of the proposed church structure 
and profoundly shapes its character and deter¬ 
mines its future growth, development, and im¬ 
portance to the community and parish. The 
following factors are major considerations: 

f. The character and stability of the environs 
of the site 

2. Accessibility to the site for the member¬ 
ship 

m. Relationship to highways and second¬ 
ary roads 

b. Coordination into the regional plan and 
traffic pattern of area affected 
C. Provision of ample parking area 

d. General contours of the property 

e. Soil characteristics 

f. Presence of rock and ledge outcrop- 
pinga 

g Presence of water problems 
h Availability of utilities 
The practical elemertts and component 
spaces required by the church are as follows: 

1. The church room (liturgical center) areas 
for intimately related activities 

a. Narthox (entrance vestibule) 

b. Chancel (including altar, pulpit, and 
lectern) 

c. Choir and organ facilities 

d. Baptismal font and facilities 
a. Sacristy 

f. Minister's study 

g. Church tower 

2. Administration 

a. Secretary's office 

b. General office 

c. Mailing, printing, and reproduction 
rooms 

d. Minister's office 

e. Assistant minister's office 

3. Church school 

a. Kindergarden 

b. Intermediate classes 
c Junior classes 

d. Senior classes 
s. College group facilities 

f. Adult facilities 

g Family counseling facilities 

h. Visual education facilities 

i. Boy Scout rooms 
/. Brownie rooms 
k. Library facilities 

4. Social hall 

a. Auditorium with stage or dais 

b. Kitchen facilities 
c Coat rooms 

d. Toilet facilities 

a. Storage rooms (generous for mate¬ 
rials. seats, and equipment) 
f. Lobby or foyer 

5. Church parlor with fireplace 

6. Kitchenette 

7. Parking 

8. Landscape ^gardens and similar features 
/Vote.* The above facilities are desirable for 

complete church activities. However, each 
parish has its own special requirements, which 


are specified in the building committee's 
brief. There some elements can be omitted and 
some areas may be assigned to multiple use. 
All these elements are critical in determining 
the design and establishing the cost of the 
building program. 

After the selection of the site, the following 
practical elements and spaces required for a 
church structure must be considered by the 
committee and incorporated into their pro¬ 
gram or brief. (See Fig. 1.) Administration is 
centrally located for control. Other elements 
are related but adapted to dictates of site, to 
the architect's interpretation of the problem, 
and to suggestions of building committee. 


THE NARTHEX 

The narthex is the vestibule or entry into the 
church room. Its shape is, of course, suggested 
by the basic plan of the church complex. It is 
recommended that it be at least 10 ft wide to 
permit facile movement of the congregation 
and the usual personal greetings to the par¬ 
ishioners by the minister. It is well to locate 
toilet facilities, coat rooms, and similar con¬ 
veniences discreetly off the narthex or in other 
accessible areas, since there is no rigid rule 
except convenience to determine their disposi¬ 
tion. 


THE CHURCH ROOM 

The church room on the main body of the 
church today may assume many forms due to 
the demands of site and the architect's inter¬ 
pretation of the building committee's brief. 

Essentially the space must have dignity and 
strength to carry out the spirit of worship and 
logically contain the twelve elements outlined 
subsequently in this article. 

A center or direct aisle from the seating area 
is essential to permit weddings and similar 
activities to function properly. The center aisle 
should not be less than 5 ft wide. Side aisles 
should not be less than 3 ft wide 

Sculpture, painting, and stained glass may 
be used, but with good taste and properly 
placed to enhance the room and to express 
its special character. Art has always been a 
basic vehicle of man to express the beauty and 
logic of the universe and for a moment's escape 
from the sometime prosaic reality, and there¬ 
fore, it is a fitting agent to bring about the 
awareness of divine truth. 

The church room (liturgical center) and ap¬ 
purtenant areas for intimately related activities 
are as follows. 


UNICAMERAL SPACE (CHANCEL) 

The chancel is the climactic point of the church- 
room and the main center of liturgical activi¬ 
ties. Therefore special attention should be 
given to all its elements and appointments. 
The chancel or unicameral area in today's 
church is an integral part of the church room. 
A distinct separation of these elements should 




Fig. 1 Diagrammatic relation of elements of the Lu¬ 
theran church. 

be avoided and the clear separation of cele- 
bronts and worshipers should not be stressed 
It follows that the chancel space should extend 
as far as practical limits permit into the church 
room, so that all can equally participate in 
corporate worship. 

It is the present feeling that all liturgical cen¬ 
ters are equally holy. The historic liturgical 
center with its concentration of worship at the 
altar and reredoes as an essential element in 
the church room, is changing, although some 
Lutherans still preserve an attachment to this 
traditional treatment. 

There ore great possibilities in the placement 
of the chancel and its elements. It may be lo¬ 
cated centrally or asymetrically as long as its 
activities are within a comfortable vision range. 

The chancel should be raised three steps, 
each of which is not more than 6 in. high, with 
treads a minimum of 16 in. wide. A clear aisle 
with a minimum width of 5 ft should be pro¬ 
vided for convenient circulation arourKi the 
perimeter of the chancel. We are not illustrating 
characteristic arrangements since the range 
of possibilities is too great. However, in the 
discussion of the choir arrangements, some 
suggestions will be made. 

ALTAR 

The altar is the moat sacred element In the 
chancel, traditionally as well as in terms of 
today's worship. It usually reflects the concept 
of the Last Supper and should bear the char¬ 
acter of a table. Its design treatment should 
reflect dignity and should have meticulously 
thought out details. The special treatment of 
this element must bo the responsibility of the 
architect. He must properly relate its material 
and character to the total church room design. 
Figure 2 is a sketch of an altar, with dimen¬ 
sions to be used solely as a guide. 
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THE PULPIT 

The pulpit is the most actively used element in 
the chancel. It is dynamic, as opposed to the 
more static holy appointments. It is a sotting 
from which the preacher brings the Gospel and 
the word of God to the worshipers. It should bo 
prominently placed in the chancel without ob* 
scuring the view of the altar and other elements 
of the chancel. The centrally placed pulpit in 
a circular room, in the author s opinion, is not 
sound, since it does not permit the preacher to 
be seen by all. It should be comfortably lo* 
caled, seen by all. so that the preacher s visage, 
movement, and use of hands can be viewed, 
enabling him to deliver his message forcefully 
and to have complete communication with 
every worshiper. We suggest that the pulpit 
be raised two or three steps to raise the preach¬ 
er's stature —to give him greater dignity —for 
at these moments he is the apostle of God and 
more than an ordinary man. 

The pulpit must be provided with the follow¬ 
ing elements: 

1. Bible rest 

2. Shelf under Bible rest for notes and 
papers 

3. A light over the Bible rest for reading 
purposes 

4. Microphone —with all its conduits and de¬ 
vices shrouded in the construction of the pulpit 

The design character should be left to the 
architect, as a standard form is not possible 
due to the variability of the church room de¬ 
sign. Materials are optional, but they are 
related to the church design and should have 
inherent dignity and strength. Figure 3 is a 
sketch of a pulpit with critical dimensions to 
be used solely os a guide. 

THE LECTERN 



(a) 



The lectern is a smaller reading desk and is an 
element in liturgical activities. It is used in con¬ 
junction with the pulpit during services. 

It may be omitted at the discretion of the 
building committee. This is particularly true in 
the design for smaller churches. The following 
elements ore essential to the lectern: 

1. Bible rest 

2. Reading light over the Bible rest 

3. Microphone (electrical elements to be 
concealed! 

Figure 4 shows the lectern's critical dimen¬ 
sions, but this sketch is not to be taken as a 
criterion for its design. 

THE COMMUNION RAIL 

In many Lutheran churches the communion 
rail is omitted and the communion elements 
are served directly from the altar table while 
the communicants are standing. 

In such instances where a communion rail 
is desired, it should not be more than 2^^ ft 
high and located around the elements of the 
chancel to permit maximum participation at 
one time with easy movement flow to the rail 
and to the pews The step before the rail should 
not be less than 2 ft wide. As in the case of the 
other elements of the chancel, the design 
should reflect and be in character with the de¬ 
sign idiom of the church room. Figure 5 
shows critical dimensions, which may bo used 
as a guide. 

CHOIR AND ORGAN FACILITIES 

The particular location of a choir is usually 
determined by the minister, choirmaster, and 


organist for its suitability to the required ser¬ 
vices. The decision on its placement must be 
made by the committee early in its delibera¬ 
tions and the architect must be advised as soon 
as possible, since the choir is a major element 
affecting the shape of the church room. 

There are five possible arrangements for the 
choir and many interpretations for each type 
These five basic choir locations are as follows: 

1. Split choir in the chancel 

2. Choir centrally located behind the altar 

3. Asymmetrically located choir placed on 
one or the other side of the chancel 

4. Choir placed in the sealing area of the 
church room 

5. Choir in the rear balcony 

An analysis of the five basic locations of the 
choir and their relative merits follows. 

The Split Choir in the Chancel 

This type of choir setting (see Fig. 6e) is tradi¬ 
tional, but most churches today have found 
it the least suitable for present-day needs 
It has the following advantages: 

1. The members of the choir are a visible 
part of the congregation and participate in the 
total worship. 

2 The altar, placed between the ranks of the 
choir pews, has a dominant focal position. 

3. The service is enriched by the color of 
the choristers vestments, by their trained 
behavior, and by their organised singing. 

4. Musically, this arrangement creates some 
problems, since the singers cannot be centrally 
directed. The organist needs the aid of mirror 
devices to see the singers perform in unison. 

5. It creates further a sense of separation 
between the singers, the professional clerical 
celebrants, and the laic worshippers, reflecting 


the complete separation of these functions 
which was characteristic of the medieval 
church. 

6. This scheme frequently forces the loca¬ 
tion of organ pipes to be opposed on the side 
wall, since it implies a central reredos. Musi¬ 
cally. the organ should speak directly to the 
worship room. Although this side arrangement 
can be reasonably handled, it would be a com¬ 
promise. As stated earlier, this scheme is not 
sympathetic to today's church concept There 
are other approaches to the problem which 
should be studied for their suitability to the 
congregation before type of choir plan is de¬ 
cided upon 

Choir Centrally Located 

The choir may be located centrally, behind the 
altar. Theoretically this is sound. This arrange¬ 
ment permits a central position for the organ 
console. It enables the choirmaster to face the 
choir directly and to conduct the music prop¬ 
erly (See Fig 6b.| 

However, it places the choir personnel be¬ 
hind the altar and the pulpit, which can distract 
from the serenity of the service A number of 
devices can be used to offset this difficulty. 
For instance, the choir stalls may be lowered, 
so that singers are not too visible when per¬ 
forming. Another possibility would be to use 
perforated screens to make the choir's move¬ 
ments less conspicuous. 

The organ screen, of course, is best located 
behind the singers, so that it voices directly to 
the church room. This arrangement has many 
advantages, but it makes the organ conflict 
and compete with the altar and pulpit With 
a disciplined choir, however, this plan has in¬ 
teresting possibilities. 
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Fig. 4 Schematic lectern elevation, (a) Front, (b) Side. 
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Fig. 5 Schemitic section through communion rail. 


THE BAPTISMAL FONT 

Thiii unit is an important part of liturgical 
activities and must be placed in a prominent 
area of the church room~ that is. in the chancel 
or in a space conveniently close to it. it must be 
in the visual range of the congregation so that 
all can participate in the baptismal rites. 

The baptismal font may be a fixed element 
or it can be a movable unit which can be placed 
conveniently when required. If it is a fixed unit, 
a proper setting must be provided. 

Figure 7 gives some basic dimensions to be 
used as a guide for its design. The concept can 
be simple or elaborate, but it must be related 
in character to the overall design of the church 
room. 


Choir Located Asymmetrically 

This arrangement (see Fig 6c) places the choir 
facilities at the front of the church next to 
the chancel area. It causes the design of the 
church itself to be asymmetrical in plan and 
volume, and it poses a difficult problem for the 
architect who seeks to develop a design of 
proper repose with ecclesiastical dignity. This 
plan has the advantage of avoiding direct 
competition between the choir and the chancel 
and placing all liturgical activities within com¬ 
fortable vision range of the congregation. 
It permits good musical direction and provides 
a control position for the console and organist. 

Choir Placed in the Seating Area of the Church 
Room 


musician's point of view since the direction of 
the music is good and the organist can be so 
placed as to be in perfect control of the sing¬ 
ing. The organ can be effectively located behind 
the choir. From the point of view of the wor¬ 
ship. the choir is remote from the main church 
room and not visible. 

This arrangement will provide on effective 
musical background for church services, and 
many successful examples of this scheme 
exist. It does, however, conflict with the pres¬ 
ent-day concept of corporate worship The 
committee must decide to what extent its ideas 
on worship conflict with this musically excel¬ 
lent arrangement 


THE ORGAN 


THE SACRISTY 

The sacristy is a room located adjacent to the 
chancel. It is a practical space for flow arrange¬ 
ment, for the preparation of communion ele¬ 
ments, and for the storage of items required for 
the activities in the chancel. It generally con¬ 
tains a double sink with hot and cold water, a 
refrigerator, ond base and wall-hung cabinets 
Its design may be simple and materials may be 
chosen as economically as desired as long as 
they are in good taste. 

No illustrative drawing is required for this 
space since it varies in so many instances, 
but it must function smoothly. At least two 
people must be able to work hero at the same 
time. It must have direct access to the chancel 
ond a secondary exit to a hall or corridor out¬ 
side the church area 


This (see Fig. 6c/) is a novel departure from 
tradition. It has the advantage that the choir 
ond parishioners worship in concert. Perhaps 
it also deemphasizes the choir and its colorful 
role in the worship ritual- The decision for this 
arrangement must bo based on the minister's 
attitude toward the service and on the feelings 
of the building committee. The console of the 
organ can be membered into the pens of choir 
area and so arranged that the organist faces 
the choir and has complete control of the sing¬ 
ing. The organ space and its elements must 
be closely related to the choir s location. 

Choir in the Rear Balcony 

This (see Fig. 6e) arrangement is ideal from the 


The organ is a major element in the design of 
a church space, and adequate volume for its 
housing, air supply, and electrical elements 
must be provided. 

Often today, pipes are exposed in the interior 
walls of the church room and become an inter¬ 
esting part of the church decor. We noted 
earlier that an organ builder must be consulted 
in the earliest stage of church planning as the 
organ cannot be installed as an afterthought. 
The form of the church must be designed to 
ensure maximum purity of tone and to provide 
the proper acoustics. The excessive use of 
sound-absorbing acoustical material will strip 
the overtones of the various pipes —partic¬ 
ularly double reed sounds, bases, and tones 
in the treble clef 


MINISTER S STUDY 

A minister's study or room is adjacent to the 
chancel, with direct access to the chancel ond 
egress to a hail or corridor. This room should 
provide space for a desk and a number of 
chairs, files, coat closet, toilet, and a shower 
bath. It is convenient for last-minute reviews of 
his sermon, guest speakers, conferences, and 
similar purposes. 

This room should be a dignified space and 
should have a reverend atmosphere. Since this 
area varies a great deal in its form —because 
it is related to the particular church form 
of which it is a related element —no sketches 
will be provided. 





Fig. 6 (o) Spilt choir in choncel. (b) Choir confrolly located, (c) Choir locotod oiymatetHcolly. (d) Choir 

located in seating area, (o) Choir located in bolcony. 

(i) Narthex, (2) church room, (3) choncel or unicameral ipoce, (4) altar, (5) pulpit, (6) lectern, (7) boptistry, (8) 
choir space, (9) orgon console, |10) ministen' room, (11) socristy, (12) organ loft. 
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Fig. 7 SchgmMic uctioR thtougli biiMittnf 


CHURCH TOWER 

The church tovwer, though not an integral part 
of the church room iteelf, will bo discussed 
herein since it is a symbol of the church and ok* 
presses the religious character of the total 
church complex. 

Today it is often felt that the church tower 
involves an unnecessary expense and that a 
properly designed church is sufficient to ex* 
press the spirit of Christian worship. However, 
a church tower or campanile has long been as* 
sociated with ecclesiastical structures and to 
many it has a symbolic value beyond its cost or 
its logic. Perhaps it does conflict with the 
criteria of present*day attitudes- But it is an 
understandable symbol of worship and an ab* 
street witness to the Christian spirit: therefore 
it may justifiably be used. 


It does provide an opportunity for abstract 
sculptural expression and keynotes the total 
spirit of the church building complex This is 
a matter for the building committee to decide. 
We believe that it is a valuable device to pro* 
claim positively that this is a church. No 
sketches are provided, for there ore infinite 
possibilities in its design. It has another posi* 
tive value in that it can house a carillon. 


ADMINISTRATION 

Administration consists of elements outlined 
earlier In this article. Those rooms are sisad to 
meet the specific requirements of the commit* 
tee's brief. 

Special attention should be given to the min* 
ister s offices, to give them ecclesiastical char¬ 


acter. The minister s office should not be loss 
than 12 by 20 ft clear and should contain 
closets, bookshelves, and toilet facilities. 

CHURCH SCHOOL 

Classrooms should not bo less than 24 by 32 
ft. Small rooms are too restrlcti»Fe and ore not 
adaptable to program changes It is best that 
adequate natural light be provided, and light 
areas should not be sacrificed for design 
effects. 

The kindergarten should provide 30 sq ft 
per pupil because of the nature of kindergarten 
activities- 

The architectural treatment should reflect 
the rhythm and character of the church build¬ 
ing. 

SOCIAL HALL 

This should provide seating equal to that of the 
nave. It should be a pleasant area and well 
correlated to the exterior landscape features if 
possible. The ceiling should not bo less than 
14 ft clear if possible. 

CHURCH PARLOR 

This is a very desirable space and serves many 
functions It should not be less than 24 by 14 
ft in plan dimensions and should have a ceiling 
at least 12 ft high. The room should hove a 
clublike character with suggestions of its basic 
religious relationship. It should be comfortable 
and pleasantly furnished and decorated 


PARKING 

Parking should provide one parking space for 
every five persons in the church room seating. 
Its arrangement necessarily is a function of the 
total landscape pattern. 


LANDSCAPING 

The landscape is an integral part of the total 
architectural concept and should properly re¬ 
late to building plans and mass It is recom¬ 
mended that a professional landscape archi¬ 
tect be consulted to achieve the best results 


569 



Religious 

CHURCHES, UNITED METHODIST 


ORGANIZATION 

The main entrance to the building should be easily 
accessible from the parking area, and should be 
designed with a drive up and canopy entrance. 
This permits covered access to the building during 
inclement weather. 

The building should be organized so that peo¬ 
ple can easily orient themselves once inside the 
front doors. A key feature in this kind of arrange¬ 
ment is a large, centrally located narthex that 
serves as the circulation hub of the building. A 
person should be able to proceed directly from 
the narthex to the sanctuary, fellowship hall or 
classrooms. For convenience, the church offices 
and restrooms could also be located off this area. 
Not only does this make them more accessible, 
but it also enables the secretary to monitor the 
main entrance from the church office. Fig, 2 illus¬ 
trates this kind of arrangement. 

SANCTUARY 

Bosk Premitei on Which the 
Recommendotien* Are Bosed 

I. The purpose of erecting a building is to pro¬ 
vide a place where people may assemble for 
worship, fellowship, education and prepare 
for service. 

II. People and what they do are the major con¬ 
cern of the church. The building forms a back¬ 
ground for the action and is secondary to 
the gathered congregation and the liturgy. 

III. The essential elements far worship consist of 
a place for the preaching of the word and 
the right enactment of the sacraments. 

IV. The aim of worship is “to focus attention 
and to suggest and direct appropriate human 
responses to the divine-human encounter.'*^ 

V. Theology does not directly influence architec¬ 
ture. Theology (or beliefs) does influence lit¬ 
urgy (what we do). Architecture is a result 
of efforts to provide a setting for the liturgy. 

VI. Our church buildings should celebrate the 
conviction that God is present in our lives 
in this age. 


The design and arrangement of the worship 
room should reflect the foct that the minister and 
congregation come together in a corporate act 
of worship. The platform on which the pulpit, 
table, and font are located is a distinct area be¬ 
cause of the functions involved, but it should not 
be separated from the congregational seating 
space. 

Since the major emphasis is upon preaching, 
baptism, and communion, architectural features 
such as windows, reredos, or dossal should not 
distract from the liturgy. The seats for the minister 


should also be located so that they do not com¬ 
pete visually with the more liturgical centers unless 
used as such. 

Sermon 

The pulpit is a place designed specifically for 
the preaching and reading of the word of God. 
This does not exclude the possibility that in some 
instances this function may take place elsewhere 
in the room. 

The location of the pulpit affects the relation- 



SITE SIZE: PARKING: 

CITY; 1 ACRE ♦ 1 SPACE/3-4 PERSONS 

SUBURB; 3>5 ACRES ONE ACRE . 160 CARS 

RURAL! 3 ACRES ♦ 


WORSHIP ROOM 

The worship room is to be designed to assist the 
liturgy. The liturgy consists bosically of provisions 
for the preaching of the word and the sacraments 
of baptism and holy communion. Since the minis¬ 
try of the word and the sacraments are of equal 
importance, the architectural plan should give em¬ 
phasis and stress to the pulpit, table and font. 

The worship room may also be used for other 
functions such as: confirmation and reception of 
members, weddings, funerals, choir programs, 
drama, education, and fellowship. Because of 
this, the pulpit, table, and font should be portable. 

* Professor Albert C. Gutter, *'A Melhodiil Comment 
About Methodism.’* Worship and Christian Unity, April 
19, 1966, p. 2. 

Materials taken in port from publicotions of the Office 
of Architecture, National Division, Board of Global Min¬ 
istries, the United Methodist Church. For further informa¬ 
tion write Douglos Hoffman, Office of Architecture, 
United Methodist Church, 475 Riverside Drive, Room 
307, New York, New York 10027. 


Fig. 1 Site location. 





Fig. 2. 


570 




Religious 

CHURCHES, UNITED METHODIST 



Fig. 3 Worthip. 

ship between the sermon and the congregation. 
The minister must be able to see the congregation 
and the congregation must be able to hear and 
see the minister, 

Listening to a sermon is a corporate octivity. 
The minister must be aware of the response of 
the congregation to the sermon even though the 
response is unspoken. Conversely, the congrega¬ 
tion needs to see the minister. They need to see 
his facial expressions and his gestures. This con 
be achieved by elevating the pulpit, so that even 
those seated in back of the room can see the 
minister. 

The rapport between the minister and congre¬ 
gation con be destroyed, however, if the pulpit 
is raised too high or if it is located at too great 
a distance from the congregation. If raised 
too high, the viewing angle becomes oppressive 
for those seated nearby. If placed too far from 
the congregation, the contact between the minis* 
ter and the people is lessened. 

Choir 

The function of the choir is to lead congregational 
singing (hymns), to sing to the congregation (an¬ 
them), and to sing on behalf of the congregation 
(choral respanses). In addition, many choirs offer 
sacred concerts on special occasions. The choir 
should be located so as to best fulfill these func¬ 
tions. 

The choir should not be placed behind the pul 
pit or table facing the congregation or in divided 
choir stalls in a deep chancel where they may 
be a visual distraction during the service. Their 
task is to lead worship, not to be F>erformers of 
musical acts. 

The organ console should be located so that 
the organist con direct the choir. The organ cham¬ 
bers should be located so that the organist may 
balance the music of the organ and choir. The 
director should be easily seen by the choir without 
being conspicuous to the congregotion. 

Space should be allowed in the design of the 
worship room for the use of instruments or unusu¬ 
ally large choir groups on special occasions. If 


chairs instead of pews are used in the choir loft, 
this space may then be used for the placement 
of musical instruments. 

Congregotionol Spoce 

The worshiping assembly should be situated so 
as to suggest their active role as participants in 
worship. Worship is a corporate activity. It in¬ 
volves the minister, the choir, and the congrega¬ 
tion. It does not represent a performer-spectator 


relationship. The size, shape, and arrangement 
of the room should emphasize the understanding 
that worship involves the entire congregation in 
the service. This can be achieved by bringing 
the congregation closer to the liturgical centers 
and by planning for a level floor. Conversely, 
long narrow rooms which place a large number 
of the congregation at a great distance from the 
minister and rooms which have sloping floors and 
balconies which emphasize the spectator-per¬ 
former relationship should be avoided. 

In order to provide as much flexibility as possi¬ 
ble in adjusting the seating for different occa¬ 
sions. services, numbers of worshipers ond future 
trends, chairs are recommended instead of pews. 
The chairs should be comfortable, attractive, du¬ 
rable, and reasonable in cost. They should be 
firmly linked together when in use and designed 
to be stacked when not in use. 

Chairs are recommended for the following tea- 
sons: 

1. For some services, such as those which em¬ 
phasize preaching, there may be advantages in 
eliminating the center aisle so that the congrega¬ 
tion sits together os one group, further emphasiz¬ 
ing the corporate aspects of worship. 

2. For those occasions when the attendance 
is lower, the number of seats may be reduced, 
the aisles may be made wider, and the spacing 
of the seats and rows increased. 

3. For some communion services the church 
may desire to place the communion table in the 
congregational seating space with the people 
grouped around the table. 

4. The church may desire to use the sanctuary 
for youth or adult church school classes. Chairs 
would allow several groups to meet and arrange 
their seats in a circle or small group. 

5. Different functions require aisles of varying 
widths. For a choir or offertory processional, a 
5-ft aisle is usually sufficient. A wedding proces¬ 
sional could use a 6-ft aisle, and a funeral proces¬ 
sional needs a 7-ft aisle. (See Fig. 4.) 
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Ord*r of Worship 

The normal service for most churches places em¬ 
phasis on the spoken word—invocation, prayers, 
reoding of the scriptures, responsive reading, af¬ 
firmations, sermon, ond benediction. The worship 
room should be designed to provide the best pos¬ 
sible acoustical environment for these functions. 
It is imperative that the minister be able to com¬ 
municate directly with the congregation without 
having to resort to artificial aids such as a public 
address system. The sixe and shope of the room 
and the materials employed should contribute to 
the effectiveness of the spoken word. 

The Order for the Adminitfrotion of the 
Socroment of BoptUm 

The baptismal font should be located so that it 
is convenient for all to see. The ceremony should 
be visible to the entire congregation. The candi¬ 
dates should be able to approach the font if bap¬ 
tism by pouring is desired, ond there should be 
sufficient space for the minister, parents and spon¬ 
sors. The basin should be sufficiently large to 
make pouring possible (no less than 15 inches 
in diameter), and the use of water should be visi¬ 
ble and audible. The font should be of sufficient 
size and prominence to remind people of their 
baptism and to suggest the importance of this 
sacrament. 

The Order for Confirmation ond 
Reception into the Church 

The service should take place in view of the entire 
congregation. It might be helpful if the candidates 
step up into the raised chancel areo so that they 
may be easily seen when they stand or kneel. 
There should be sufficient space for a considera¬ 
ble number of candidotes to kneel, only one row 
deep, and space for the minister to conveniently 
lay his hands upon their heads while they kneel. 

Tho Ordor for Iho Adminittrotion of the 
Socroment of the Lord's Supper or Holy 
Communion 

Traditionally, Methodists have served the ele¬ 
ments to those who kneel at the communion rail. 
Because of the time this method may consume 
if individual table dismissals are considered neces¬ 
sary, many large churches serve the elements to 
those seated in the nave. 

Both methods will probably be continued, and 
in addition it may also be possible to consider 
serving communion to those who stand around 
the table. Apparently this was one of the methods 
used by the early church. 

If communion is to be served to those who 
stand around the table, a rail is no longer needed. 
In this case the table should be easily accessible 
to the congregation, and there must be sufficient 
space around the table for the minister and his 
assistants as well as a large number of communi¬ 
cants. The entire congregation should be accom¬ 
modated in at least ten tables and five would 
be a better goal, either standing or at a rail. 

The communion rail was originally designed 
to protect the table from profane and irreverent 
treatment. It now serves as a rail for support 
while people ore kneeling and to hold the empty 
cups. It should no longer be designed os a barrier 
to prevent one from entering a “holy of holies." 

The architectural solution should not determine 
whether the elements will be offered in the chan¬ 
cel or in the nove seats. The church should decide 
how the service is to be conducted and the archi¬ 
tectural plan should be a result of efforts to pro¬ 
vide a meaningful setting for the liturgy. 


Ideally, the room should be designed to accom¬ 
modate both methods of serving communion. This 
will allow communion to be served in the pews 
now, if this be the wish of the church, and yet 
it will permit others to conduct the service in the 
chancel if this be their desire. 

The Commission on Worship of The Methodist 
Church does not recommend self-service commu¬ 
nion. With this method, the elements are placed 
at the rail before the start of the service and 
each person serves himself. 

The communion table provides a surface for 
the placement of the communion elements. It is 
essentially a table. The size of the table should 
be scaled to the person or persons involved and 
the liturgical action about it. 

The table should be free-standing so that the 
minister may stand behind the table and face 
the congregation for parts of the service. The 
table may also be used to receive the offering 
and provide a place for a small, portable book 
rest. 

It is often desirable to provide a small table 
or credence shelf to hold flowers, empty offering 
plates, the communion cloth, lids, or other items 
while not being used. 

The Order for the Service of Marriage 

The oisle leading to the choncel should be of 
ample width (6 to 7 feet) for the procession of 
the wedding porty. There should be o way to 
signal the organist when the bride is ready to 
make her entrance. 

There should be sufficient space at the front 
cross aisle for the wedding porty. If the ceremony 
takes place on the raised chancel area, the wed 
ding party will not block the congregation's view 
of the couple. There should be provision for the 
couple to kneel after the ring ceremony. 

The Ordor for tho BuHol of tho Dead 

There should be sufficient space for carrying the 
casket from the front door of the church with a 
minimum number of stairs and slopes The doors 
should be sufficiently wide. The aisle leading to 
the chancel should be at least 6 feet, 6 inches 
wide and 7 feet is better if pallbearers are to 
walk alongside of the cosket. 

SUPPLEMENTAL DATA 
Bolcony 

Balconies ore not generally recommended, espe¬ 
cially in churches of moderate size, because those 
seated in a balcony tend to become isolated from 
the rest of the worshiping congregation. Balconies 
emphasize the spectator role of the worshiper 
rather than his participation in the service. 

In larger churches a balcony is often a useful 
device for seating o greater number of persons 
within an effective radius for seeing and hearing. 

If those seated in the balcony are to see the 
chancel it will be necessory to step succeeding 
rows up from the front. These steps should not 
exceed 6V^ inches each in height, and the risers 
should extend across the full width of the bolcony, 
including the aisles. The balcony should not ex¬ 
tend out over more than two rows of the nave 
pews. There should be two separate sets of stairs 
to the balcony. 

CandUi 

If the communion table is to be free-standing, 
the candles could be placed on o credence shelf 
on the rear wall of the chancel, behind the table,- 


but large candles standing free on the floor might 
be more in scale with the chancel. Candle splicers 
or joiners may be used, so that only the top part 
of the candle is burned and replaced when neces¬ 
sary. 

Chancel Roil 

There is a trend today to modify or eliminate 
the chancel rail in order to reduce or eliminate 
the effect of separation between nave and chan¬ 
cel. Its height is usually the same as the choir 
screen, approximately 36 inches. 

Choncel Window 

A chancel window facing the congregation, while 
it may be an aesthetically satisfactory solution, 
creates a problem of diverting attention from the 
cross and table to the window, or what is beyond 
the window. If it is a well-designed window it 
draws ottention to itself. If it is clear glass, it 
could draw the attention of the congregation to 
o point outside the sanctuary. 

Clear or lightly colored glass may create a 
problem of excessive glare which impairs the vis¬ 
ual contact between the worshipers ond the minis¬ 
ter. Even the darkest chancel windows under cer¬ 
tain conditions may be a problem. 

If the intention of the church is to focus the 
attention of the congregation upon the liturgy 
and the physical symbols of worship, such as the 
cross, table, pulpit, etc., we question the desirabil¬ 
ity of a chancel window. 

Credence Shelf 

To provide o definite place for the candles, flow 
ers, and/or empty offering plates, etc., we sug¬ 
gest an adaptation of the ancient credence shelf 
in the chancel. This shelf could be placed on the 
wall behind the communion table, and it should 
be large enough to accommodate the above 
pieces and high enough so that they can be seen 
by the congregation. The credence shelf docs not 
replace the communion table but is an addition 
to it. 

Crott 

As late as 1920 the cross was unheard of in 
nearly all Protestant churches in America, but in 
a generation it has come back into almost general 
use. The problem today is not whether there 
should be a cross, but rather how many and what 
size. No church should have more than two 
crosses—one on the exterior and one in the chan¬ 
cel. The tendency to treot the cross as a decora¬ 
tive symbol to be used with abandon throughout 
the building is regrettable. 

Flags 

We do not recommend placing flags in the chan¬ 
cel for the following reasons: 

1. We live in a day of growing stress on ecu¬ 
menical Christianity. At the some time, our mis¬ 
sionaries are hindered in preoching the gospel 
because Christianity has become so closely identi¬ 
fied with western culture, “Yankee imperialism," 
etc. To correct an error of the past, it might be 
o wise and discerning policy not to permit flags 
(or any other secular symbol) to share the honor 
which attaches to the symbols of the Divine Pres¬ 
ence. 

2. Flags in the chancel create separate and 
stotic centers of interest in competition with the 
action of the liturgy and such essential physical 
centers os the cross, table, and pulpit. 

3. Aesthetically, the colors of the flag often 
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clash with the liturgical colors of the paraments 
and the chancel itself. 

Hymn Boordi 

Hymn boards have been used to indicate to the 
congregation the numbers of hymns to be sung 
and the responsive reoding for the day. Since 
nearly all churches now use a printed bulletin 
to give this information, we feel that hymn boards 
are no longer necessary. They cost money, and 
like the flags, create unnecessary centers of inter¬ 
est. 

Lectern 

The pulpit, table, and font are all that is needed 
for worship in most of our churches. There are 
times, however, when if may be advantageous 
to hove o small portable lectern. Some ministers 
prefer to reserve the pulpit for preaching only, 
and use the lectern for the reading of the Scrip¬ 
tures, etc. This leaves the pulpit bookstand free 
of a large pulpit Bible, more easily usable for 
sermon notes or manuscript. Announcements and 
addresses or talks other than sermons are deliv¬ 
ered from the lectern. Also if more than one minis¬ 
ter is involved in the service, an additional place 
from which to speak or conduct the service may 
be helpful. 

OlVering Pfatet 

Apparently there are two basic ways of receiving 
the offering. In most cases the offering plates 
are in the chancel and the minister hands them 
to the ushers who come forward to receive them. 
In other churches the empty offering plates are 
kept at the rear of the room and are brought 
forward by the ushers, only after the offering is 
taken. In any case, empty offering plates should 
never be placed on the table. After the offering 
has been received, the minister or ushers places 
the plates upon the table. If the empty plates 
are kept in the chancel we suggest that they 
be placed on the credence shelf, or on a small 
table provided for that purpose. 

Orgon Orliie 

If the organ pipes ore located prominently on 
the chancel wall (so that they would become the 
visual center of interest if left exposed), we recom¬ 
mend that the pipes be screened from view by 
an organ grille. The screening material should 
be acoustically transparent. If an electronic organ 
is used, the grille will conceal the speakers and 
other electronic equipment. Exposed pipes are 
acceptable on side wolls or at the rear. 

Pews 

If pews are used, provide for a center aisle and 
two sections of pews. Local building codes may 
specify the width of aisles and the seating space 
per person. We recommend side oisles in all but 
the smallest churches so as to provide direct ac¬ 
cess to both ends of the pews. On special occa¬ 
sions when odditional seating space is needed, 
a row of chairs can be placed in the side or 
cross aisles, providing the local fire regulations 
are not violated. 

Unless local ordinances require otherwise, allow 
a maximum of 14 persons per pew when both 
ends open out onto an aisle, and a moximum 
of 7 persons per pew when there is access to 
only one aisle. For pews to seat up to 8 persons 
the minimum pew spacing is 32 inches back-of- 
pew to bock-of-pew. For pews to seat 9, 10 or 
11 persons allow 33 inches and for 12, 13 or 


14 persons per pew allow a minimum spacing 
of 34 inches. 


Width of seot p«r person: 

18” minimum 
20” good 

22” exceNent 

Spocing of rows of pewit 

32” minimum 
34” good 

36” excellent 

Spocing of screen in front of 
flrst pew: 

36” minimum 
38” good 

40” excellent 

Height of sect above Boor; 

17” 

Aisles 

Center oiile minimum 
requirement!: 

4' small church 

S' medium church 

6* large church 

Side oiile minimum 
requirement!: 

2'-6” small church 
3'-6” medium church 
4'-6” large church 

Front cross oisle minimum 
requirementii 

S' small church 

6' medium church 

7' lorge church 

Rear cron aisle minimum 
requirements; 

4' small church 

S' medium church 

6' large church 


Prayer Desk 

A prayer desk (prie-dieu) provides a place for 
the minister to kneel. Since it is portoble, it may 
be placed in front of the clergy seat or out in 
the chancel in front of the table. Here it is some¬ 
times used for the wedding service. It should not 
compete with the more important liturgical cen¬ 
ters. 

Predello 

The predella is a raised floor orea or platform 
beneath the communion table. It is usually 6 
inches or so higher than the rest of the chancel 
floor. Its function is to elevate the table so that 
it can be seen by the entire worshiping congrega¬ 
tion. Mony planners forget that virtually every¬ 
thing below head height (approximately 48 
inches) will be masked from view by the heads 
and shoulders of people seated in the first few 
pews in the nave. 

There should be a minimum of 36 inches and 
preferably 42 inches between the edge of the 
table and the edge of the predella. In larger 
churches 48 inches is desirable. This allows ample 
space for the officiating minister to present the 
offering or odminister holy communion. 

The steps leading up to the predella and/or 
chancel should be broad. 14 to 18 inches in width, 
with 6-inch risers. 

Reredos and Oossol 

The reredos is a vertical screen of wood or carved 
stone in back of the altar, usually ornate in design 
and intended to enhance the appearance and 
focal importance of the alter. The reredos devel¬ 
oped in the Middle Ages as o successor to the 
ciborium when the altar was moved to the rear 
wall of the chancel. 

Since we recommend a free-standing commu¬ 


nion table, not an altar, the reredos becomes a 
distraction and an unnecessary item of expense. 

The dossal is a fabric hanging on the wall in 
back of the altar or table. Like the reredos, its 
purpose is to give visual prominence to the wor¬ 
ship center and its appointments. In fact, it is 
in fabric what the reredos is in carving. 

The main disadvantage of a dossal (beside the 
danger of drawing attention to itself) Is that it 
creates a large sound-absorbing surface in an 
area where you would normally want a hard sur¬ 
face to reflect sound out into the nave. We do 
not recommend its use. 

FELLOWSHIP HALL UNITS OF VARIOUS 
SIZES 

A Fellowship Hall and Lounge Seating 
Approximately 100 (70 -i 28) 

The 6oor plan below (Fig. 5) illustrates how o 
small fellowship hall may be used as a first unit 
for a congregation expected to eventually number 
3(X)-350 persons. 

Space for dining in this building: 

70 at tables in the fellowship hall 
28 at tables in the lounge 
98 total seating capacity 
Assembly seating for worship: 

81 in the temporary sanctuary 
10 in the choir 

32 overflow seating in the lounge 
123 total seating capacity 


Church schoolroom assignment and capacity: 


Kitchen: 

5 

Younger children at 30 
sq ft per person 

Lounge: 

17 

Elementary children at 
25 sq ft per person 

Fellowship hall 



reor 

20 

Youths at 20 sq ft per 
person 

front 

n 

Adults of 15 sq ft per 
person 

up to 

70 

Total average otten- 
dance 


A Fellowship Hall-Lounge Unit Seating 
Approximately 200 (144-1- 48) 

The floor plan in Fig. 6 shows a somewhat larger 
fellowship hall for a congregation eventually ex¬ 
pected to number 7(X>-750 persons. 

Assembly seating for worship: 

66 in the temporary sanctuary 
16 in the choir 
110 overflow seating in the 

reor of the fellowship hall 
66 additional seats in the lounge 
258 total seating capacity 

Space for dining: 

144 at tables in the hall 
48 at tables in the lounge 
192 total seoting capacity 


Church schoolroom assignment and capacity: 


Kitchen: 

15 

Younger children at 30 
sq ft per person 

Lounge: 

Fellowship hall 

26 

Elementary children at 
25 sq ft per person 

rear 

36 

Youths at 20 sq ft per 
person 

front 

55 

Adults at 15 sq ft per 
person 

up to 

132 

Total average atten¬ 
dance 
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UTILITY, SIMPLICITY, FLEXIBILITY AND 
INTIMACY 

In planning buildings designed to meet the needs 
of present and future generations, it is question¬ 
able whether we should continue to treat worship 
as something apart from the rest of I'fe requiring 
a special place for this sole purpose. This ap¬ 
proach presumes that all other activities ore secu¬ 
lar in nature and must take place elsewhere. In 
practice this has led to the building of one room 
for worship and other rooms for education, fellow¬ 
ship, or community services. 

The early Christian church apporently made 
no such distinction. Homes were used for formal 
rites as well as a full range of domestic activities. 
A church building is essentially a house to permit 
the Lord's people to gather for worship and wit¬ 
ness. The building itself is neither sacred nor holy. 
It is only the relationship between people that 
can be considered in these terms. 

In addition to the more important question of 
what activities may take place within the church, 
the demand for adequate facilities for both new 
and old congregations in the inner city as well 
as in suburban and rural areas, places a heavy 
burden on funds available for building. In many 
instances it would be better to invest financial 
resources in program and additional trained per¬ 
sonnel rather than continue to build single purpose 
structures. 

At a recent meeting of the Commission on Wor¬ 
ship it was suggested that churches be planned 
around the following axioms: 

Utility A church should be designed for the sev¬ 
eral types of worship which will be used. 

Simplicity Concentrate on the essentials and 
eliminate the superfluous. 

Flexibility A church should be adaptable for 
many different services and occasions. 

Intimocy Our buildings should foster a sense of 
oneness in the doing of our work.* 

The sketches in Fig. 8 illustrate ways of ac¬ 
complishing these means. Apparently maximum 
use can be made of a rectangular room with a 
level floor. Not shown in the sketches are such 
facilities as narthex, sacristy, organ space, choir 
room, kitchen, or storage areas which would r>or- 
mally be needed. The size and location of these 
spaces would vary with each architectural solu¬ 
tion. To change the character or atmosphere of 
the room, movable wall panels, light cloth hang¬ 
ings or other devices might be used. The following 
abbreviations are used: 

T = Communion toble 

P = Pulpit 

L == Lectern 

F = Baptismal font 


* Professor Jomes F. White in paper prepared for 
the Commission on Worship. Dallas. Texas. April 11, 
1967 


Fig. 6. 


574 








Religious 

CHURCHES, UNITED METHODIST 




rzi 

□Zl 

dD 

1 

izn 

[ZZ-- 

1 

*1 

□ 

nu 

Aj 

IZZl 

[Zi 

1 


[zzr 

[=□ 

ru 

tZJ 

zm 

\ 

IZZI 

IZZl 

(ZZJ 

CZI 

zz 

w 

1 ^ 


A. Thii orror» 9 «m«nt for maximum tooting of loblo in tho Followthip 
Holl thowt 192 placet with 72 additionol in the lounge—or 264 totol. 
If tablet ore placed perpendiculor to the platform, the dinert will hove 
maximum vitibility of on ofter-meol tpeoker or program. Tablet for 8 
ore thown. Per perton, thit it the leott expentive tixe ond the one 
mott commonly uted. Storoge; At (a), tablet and chairt for holl; ot (b) 
are toblet ond informal furniture for the lounge, tcoutt' ttoroge; at (c) 
recreational equipment, tpeoker't ttond, dramo propt, etc., for plotform 
ute, and materlolt for the odult clottroomt (tee arrangement K follow¬ 
ing). 


B. Toblet for 6 are better—they place everyone in convertotionol 
ronge. They ore olto lighter to handle, more flexible in utoge; but they 
ore tiightly more expentive (about 8 percent). We recommend the tmaller 
tize, if pottible. In thit arrangement, the hall holdt 120, comfortably 
teoted. The lounge It thown orronged ot on ottembly ond woiting tpace 
for dinert, with detk for ticketi, cootrock brooght in from other oreo, 
ond choirt. The piano could fumlth dinner mutic or be uted later in 
leading tinging. Storage: At (o) 24 tablet for 6 with 120 choirt over; 
ot (d) it tpace for choir robot, recreation equipment, tchulwerk (ifcl or 
rhythm-bond inttrumentt. 



C Round tablet (48-ln diameter) teat 6 comfortably or will occommo- 
dote 8. They ore bett for piecing dinert In face-to-face contact, ond 
they cott tiightly iett then the 8-ft rectongulor tablet. At 6 per table, 
the arrangement thown teott 156; ot 8 per toble, 208. In the lounge, 
informol furniture about a flreploce providet the living-room otmotphere 
which many churchet detire. Storage, ot (o) there it tpace for 36 round 
tablet or cartt, 120 choirt over, ond churcK-tchool or recreational moteri- 
olt In the extro dotet; ot (b), additional tablet, lounge furniture, etc.; 
at (c) ond (e), moteriolt for clattroom ond plotform ute. 



D. Mere the tablet In the Fellowthip Moll ore orronged in a conventional 
U thope. for o bonquet of 100-plut dinert. The lounge area it cleared 
of all furniture, etc, for o tcout meeting, with Rogt and backdrop on 
one tide and ttotiont for a relay roce at the endc Storoge: At (b) o 
5-ft-tquare [area] it enough for mott tcout troopt. There it olto tpoce 
for furniture, etc If needed loter, the right-hand woll could become o 
ttoroge area (for choir robot, Inttrumentt, tpedol equipment, etc). Note 
thot by drawing the occordion-fold portitioni teporote groupt could (at 
leoit theoreticolly) dine timultaneoutly In each ef the three oreot. 


Fig. 7 Sooting arrongementt for optimum ute of o Fellowthip Moll. 
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E. In this tkatch, fh« holl it orrang^d for fho showing of o motion 
picturo. Tho tcroon it o puli-down inttallotion on tho woil bohind tho 
platform. Thoro oro 288 toots for tho viowort. Tho ioungo it tot up for 
buffot rofrothmontt (coffoo, o light mool, or moro) oftor tho program 
in tho hall. Tho portablo torving unit from tho kitchon hat boon whoolod 
out into tho Ioungo for diroct torvico of hot food. Such o buffot totup 
could bo utod with or oftor dancing, gamot, or any mooting in tho holl, 
or for a “covorod dish*' mool to bo onjoyod ot tho toblot in tho Followthip 
Holl. 



F. In this skotch, tho combinod holl ond Ioungo it [t/c) tot up at on 
MYF or Youth Club contor or contoon. In tho woll-lit holl, morkingt for 
lorgo-tcolo rocrootion (volloy boll, four-tquoro, ond thuffloboord, otc) 
oro shown In tho Mooring. Toblo gomot liko skitflot, toblo golf, or Ping- 
Pong could bo includod. Rocrootion oguipmont it ttorod on tho high 
tholf ot (o) or in clotot (o). Tho dimly lit and moro intimoto Ioungo it 
tuitoblo for tmoll-group shoring. Pull-out partitions at (b) moko tovorol 
intimoto boothliko groups pottiblo. A domountoblo, profob Mroploco at 
(d) mokot o lorgor convorsotion contor. This and othor oquipmont con 
bo ttorod at (d) or (b). 



O. Horo, tho platform hot boon sot out into tho holl for o thootor-in- 
tho-round or othor ovont tuitoblo for such o totup (string group, chombor 
music, donco, otc.); 210 poopio con bo sootod, nono furthor than 25 ft 
from tho ttogo. Tho Ioungo hot boon lomporoHly convortod into “drotting 
rooms" with portablo partitions rollod in from tho church school. Spociol 
storogo for tho dromo workshop (floodlightt on ttonds, paint, tools, 
props, otc.) is shown ot (b), oponing into tho corridor. 



H. In this schomo, tho platform hos boon sot against on outsido woll 
to pormit maximum tooting in tho combinod oroo (350 poopio plus). 
Two "ontroncos" for tho porformors oro shown. Tho kitchon or somo 
oroo of tho church outsido tho Followship Hall wing could bo usod for 
"drossing.** Storogo for dromo oquipmont is again shown ot (b). 


Fig. 7 (Cont.) 
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I. H«r«, lh« Fallowihip Hall it arrongad for ottambly ftaoting with no 
contor oi»lo. BoHor viewing it pottiblo uting fhit lyttom, tinco tho choice 
center section it filled, but locol reguiotiont covering thit orrangement 
mutt be corefully noted; 236 teoft ore possible. Incidentolly, we do 
not recommend tll^ use of pews ot any time In this area of the church— 
all the indicotions are for chairs. The lounge it shown doored of all 
furniture, etc., to serve at o waiting area, preporotion tpoce, or dressing 
room for the platform. A setup of thit kind it suitable for a fashion 
show, for church-school ‘‘exercitet,** for a recitol or mutkol program, 
for tpeoker(t), or droma. Center-section sooting con alto be provided 
for services of public worship, using the same choncel-piotform setting 
os in J. We recommend o choir spacing of 16-20 in, and o row spocing 
of 36 in, back to bock. Folding risers for choir at (c). 



K. This Fellowship Hall orrongement shows three church-school dosses 
in progress behind the drown accordion-fold partitions. In one, a circle 
of chairs brings the whole group into foce-to-foce discussion. In the 
next dots, an oudiovisuol It being watched by smoll groups who will 
later form buxx-groups for discussion. The teacher stands beside the 
screen to oid in presentotion. In the third room, o doss seated in informol 
rows foces the teocher, his or her desk-table, ond a map-stand or other 
teaching oid. For most churches, we recommend thot these Fellowship 
Holl oreos be assigned to odult dosses, even though they be oversixe 
rooms. In first-unit hoils, it will be necessary to house the whole school 
in this orea. And in first-unit churches, the kitchen will be only portly 
furnished (os in J), so that it could be used os a classroom too. Classroom 
storoge for the seporote groups will be ot (o), (d), and (e). 



J. This arrangement shows the Fellowship Hall set up for public worship, 
os it wouid when the Holl is o first unit. The normal seating of 238 in 
the holl con be supplemented by overflow seating for 88 additional 
worshippers in the lounge. In churches which must also use the Fellowship 
Holl for church-school dosses, the platform end of the hall could be 
prepored for worship beforehand, the reor of the hall closed off after 
class and set up for church while the front rows are filling. Divided 
seoting as shown is suitoble If the rows ore too long for single-group 
sooting. A 5-ft-wide storage orea Is shewn ot (d) for general use in 
the first unit. Loter, this orea, fitted with pull-out ond turn-oround rocks 
like those used in department stores, could be used for choir robes. 



L In this sketch, the Fellowship HolMounge is shown in combined use 
os o music room. The rear of the Fellowship Holl is shown being used 
os overflow seating for the sonduory across the narthex; 120 overflow 
worshippers may use this spoce, plus those who may sit In the northex 
itself. If it is needed, the rest of the hall may be overflow seating space 
os well. A very lorge choir rehearsal is shown in progress in the lounge, 
which hos been thrown open to the hall. Folding risers, usually seating 
all the choir or instrumental group in view of the diredor, now hold 
only port of the combined groups. The lounge is especiolly good for 
music use. Not only con It be mode larger, but it is neor rest rooms 
and con be seporotely heoted or cooled. At (b), o smoll office for the 
Music Director is possible, with Ale cobinets ond desk. At (c) are double 
choir-robe rocks, rhythm-bond or schulwerk [s/r] instruments, etc. 


Fig. 7 (Coot.) 
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CHOIR 

B I p=n 
g ® 

A FORMAL WORSHIP 

All furnishings are poHfabte with the possible eiception 
of the oroan console. The emphasis is upon the pulpit, 
table ana font. The nave seats 240 and the choir from 
21 to 24. 



B BAPTISM 

The pastor and the one being baptised would stand on 
the level of the chancel platform so the ceremony 
could be seen by the congreqation. The parents and 
sponsors would stand before the font on the nave floor. 



C COMMUNION 

Communion Is served by the pastor to the congrega¬ 
tion as they stand around the table. The center aisle 
has been eliminated and the rows of chairs placed 42 
apart allowing 20 per person. 



D COMMUNION 

The communicants are served by the pastor at a port¬ 
able communion rail and kneeling step. The rows of 
chairs in the nave are spaced 32" apart allowing 18" 
per person. 



E COMMUNION 

The communion table has been moved down into the 
nave with the congregation grouped around it, The 
pulpit has been moved to the center of the chancel 
platform. Communion could be served standing or 
the portable rail and kneeling step could be used for 
kneeling. 



F WEDDING 

The width of the center aisle has been increased from 
5 to 7‘ and the width of the front cross aisle increased 
to allow adequate space for the bridal party and 
pastor. A prayer desk or prie-dieu is used for kneeling. 
This plan seats 98 although the capacity could be in¬ 
creased. 



G funeral 

The width of the center aisle has been increased to T 
to allow the pallbearers to bring in the casket. The 
actual seating capacity would depend upon the need. 
The normal practice is to place the casket as indicated, 
perpendicular to the table. 



H RECEPTION OF MEMBERS 
Those being received in membership are shown at the 
communion rail. The same arrangement would serve 
a confirmation service where kneeling Is required. 


Fig. 8. 
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I EVANGELISTIC MEETING 

The con 9 reg«tlon Sat bean grouped togefSer In front 
of tSe pulpit, which hat been placed in the center of 
the chancel. The choir It grouped in back of the 
pulpit. The communion table and rail are forward of 
the pulpit. 



K CONCERT 

Ample ipace It available in this arrangement for large 
mutical inttrumenti and a piano on the platform. 



M DRAMA 

The acting area it In the center of the nave and the 
chancel it uted for seating. Thit it timilar to theatre* 
in-the-round productions. 





0 AUDIO VISUAL 

The screen is located on the platform to that the ma¬ 
jority of the audience would be within the recom¬ 
mended 60 viewing angle. Beyond this angle the 
picture becomes distorted. 

f\g. 8 (Cont.) 



J CHOIR PROGRAM 

The choir it grouped together on the platform facing 
the choir leader and congregation. Special choir pro¬ 
grams (cantatas, oratorios, etc.) are popular in many 
parts of the country. There is considerable freedom 
in these plans in providing space for Instrumentalists 
near the choir. 



L DRAMA 

The chancel platform serves as a stage for drama, in¬ 
terpretative dancing, church school pageants, etc. In 
thit illustration, the organ console is screened from 
view. 



N GROUP SINGING 

For community or groups singing the congregation it 
grouped around the piano and the song leader. 



P MEETINGS 

In this illustration two tablet have been placed in the 
center of the platform with the leaders seated behind 
the tables. This could be used for debates, lectures or 
church or community meetings. 
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Q CHURCH SCHOOL 

Three clestei for youfh or aduitt ere shown in different 
parts of the room. We are assuming that separate 
classes would be provided for children. 



S DINING 

Using standard siie tables (30" t 96 ) the room would 
accommodate 192 persons allowing 8 persons per table. 
The 15' 1 40' platform could serve for the speaker's 
table, additional tables or for a program. 



U DINING 

Round tables encourage a greater sense of fellowship 
since all persons are within conversation range of eacn 
other. This arrangement around 48" diameter tables 
seats 138 at 6 persons per table, or 184 at 8 persons 
per table. 



W GROUP ACTIVITIES 

If all the furniture In the rooms were movable, the en¬ 
tire area could be cleared for group activities. This 
would require ample nearby storage space for all 
furniture. 

Fig. 8 (Cent.) 



R STUDY HALL 

The 40 X 65' room could also be used after school 
hours as a study hall. Separate tables are shown for 
each two to four students, as well as tables for those 
In charge. 
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T DINING 

If smaller tables (30 ' x 72 ) were arranged with space 
between each table, the room would accommodate 
ISO persons allowing 6 persons per table, if the tables 
were moved together to provide space for S additional 
tables, the room would scat 160 persons. 



V DISPLAYS 

The room is arranged for such displays as paintings, 
sculpture, book exhibits, schools of mission displays, 
church school exhibits or any other type of exhioition 
which requires space for large numbers of people and 
ample viewing areas. The arrangement is planned to 
encourage the flow of traffic through the exhibitions. 



X MINIMUM SEATING 

The use of chairs allows the church to set up seats for 
the anticipated attendance. For each of these ar¬ 
rangements the room would appear to be full (12 
rows of chairs, 24" per person, 36** per row, seats 1^). 
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By KEITH I. HIBNER. AIA 

Consultant: MYRON E. SCHOEN, FT A, Director, Commission on Synagogue 
Administration, Union of American Hebrew Congregations, and Central Conference 
of American Rabbis 


GENERAL 

Organized Judaism and the synagogue ore found 
in nearly all of the civilized areas of the world 
except eostorn Asia. Jewish culture, through 
the ages, has not developed an indigenous 
architectural style or expression primarily be¬ 
cause Jews have been frequently denied social, 
economic, and educational opportunities, t.o., 
the owning of property at>d the establishing 
of permanent roots. Temple and synagogue de- 
signors have, for the most part, emulated re¬ 
gional architecture. Current congregations 
tend to welcome the best in contemporary 
architectural design and art work. The architect 
undertaking a temple or synagogue commis¬ 
sion should become familiar with Jewish 
customs, traditions, art forms, and the magnif¬ 
icent literary expression of the religion. 

Religious Judaism in the United Stales today 
consists of the Orthodox, Conservative, and 
Reform movements. Each group has readily 
distinguished ceremonial practices and a di¬ 
vergent approach to programming. Further¬ 
more. within each of the three main divisions 
there exist considerable variations of view¬ 
points and practices. Hence, the architect will 
find it mai^datory to collaborate closely with 
the individual synagogue building, religion, 
and education committees. 

In the United Stales, the terms temp/e and 
synayogutt are used interchangeably. This text 
will use the generic terminology l/ie syrra- 
gotfun. 


SPACE CRITERIA 

Elements shown in Figs. I and 2 are those 
most commonly programmed in temple and 
synagogue buildings. 

Worship Areas 

Sanctuary The sanctuary will traditionally, 
if site use permits, orient with the bimah plat¬ 
form to the east. The bimah platform height 
will vary from 24 to 36 in. Center steps (6-in. 
rise. 12-in. tread) are normally used The focal 
point of the sanctuary is the ark, which is lo¬ 
cated on the rear wall area of the bimah. The 
ork cobinet houses the congregation s Torah — 
or Scrolls —the written doctrine of the divine 
rule for Jewish religious life. The ark platform 
is one or two steps obove the bimah floor level. 
Suspended in front of and above the ark is the 
eternal light, which traditionally remains con¬ 
stantly lighted. Located on the bimah platform 
are reading lecterns for the rabbi and cantor, 
occasionally standing art vyork, and chairs for 
the synagogue officers ar^d trustees. Note that 
all Orthodox congregations and some Con¬ 
servative congregations separate the bimah 
area and the cantor s station from the pulpit 
area and ark. The specific requiremerits and 
physical facilities of the religious areas must 
be thoroughly programmed in the early design 
stage. The architect should seek advice from 
the rabbi and the congregation's religious 
committee. 


Seating Data Reform and Conservative syna¬ 
gogues commonly use the conventional fan or 
auditorium seating pattern with the bimah 
platform placed at the front end (preferably 
east). The Orthodox and Sephardic synagogues 
traditionally place the bimah platform in the 
center of the U-shaped rectangular seating pat¬ 
tern in the sanctuary. Men and women are 
seated in separate sections (usually divided by 
on aisle), and a more Orthodox group will re¬ 
quire visual separation also between the men's 
and women's sections. 

The number of permanent seats (pews) pro¬ 
vided in the sanctuary is commonly 40 to 50 
per cent of the anticipated ultimate adult con¬ 
gregation size. A synagogue with 400 to 500 
members will provide 200 to 225 permanent 
seats (10 sq ft per person) for the average 
attendance at weekly services. However, the 
yearly observance of High Holy Days (Rosh 
Hashanah. the Jewish New Year; and Yom 
Kippur. the Day of Atonement) will require 
maximum seating (of several times more than 
regular attendance) with direct view to the 
bimah. Hence it is practically mandatory plan¬ 
ning that the sanctuary seating area expand 
into multipurpose areas and social hall areas. 
Sliding or folding soundproof doors are com¬ 
monly placed between the religious and social 
areas. Folding or stacking chairs (6 to 7 sq ft 
per person) are used for the temporary seating 
requirements. 

Choil Seating for the choir is usually in an area 


Site 

If possible, the architect should advise on the 
selection of a site. Most community zoning and 
building jurisdiction will permit religious struc¬ 
tures within any of their zoned areas. A site 
location on a secondary street at the approxi¬ 
mate center of the congregation neighborhood 
is desirable. An optimum off-street parking 
ratio of one car per congregation family is de¬ 
sirable but seldom achieved. It should be noted 
that Orthodox congregations prohibit the use 
of autos or public transportation on the Sab¬ 
bath and hence must be placed in close prox¬ 
imity to membership. 


Materials 

Since funds are usually limited, the majority 
of synagogues are designed for conservative 
initial cost. Construction materials and me¬ 
chanical equipment should be specified for 
considerations of permanence, durability, and 
low cost of maintenance. The selection of bet¬ 
ter materials and equipment may increase 
initial cost but can result in considerable long¬ 
term maintenance economies. 


Master Plan 

Both budget limitations and anticipated con¬ 
gregation growth normally require a staged 
program and multiple use of facilities. An 
"ultimate growth" master plan should be de¬ 
signed so that the initial and later stages of 
construction can be readily expanded and 
integrated into the master plan (final) concept. 
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concealed from direct congregation view. 
Movable screen partitions are utilised occa¬ 
sionally, so that the choir is visible for various 
functions such as weddings. The choir mem¬ 
bers and the organist must have a direct and 
easy view of the cantor and rabbi. Men’s and 
women s robing rooms should have direct hid¬ 
den access to the choir seating area or loft. 

Mifivan Chapel Such chapels are used for small 
groups—10 to 25 male congregants —for daily 
religious observance. Frequently a multipur¬ 
pose area will suffice for minyan services 
whore budget does not permit separate facil¬ 
ities. 

Education 

The Hebrew school normally functions in the 
late afternoon, after the public school sessions. 
Classes are ideally limited to from 15 to a masi- 
mum of 20 students. Normal public school 
desk and seating data apply to classroom sixe. 
Ample storage and display areas are required. 
Classrooms can also double as meeting rooms 
for adult game/craft clubs and education in the 
evenings. A teen-age or secondary social area 
is desirable and should include a small kitchen¬ 
ette facility. Outdoor supervised seminar and 
play areas are desirable. 

Social Areas 

MuKipurpoie Area Such a room is desirable 
when budget and space permit. The area is lo¬ 
cated between the sanctuary and a social hall 
and will open by means of movable doors to 
one or both adjoining rooms. The multipurpose 
room serves for overflow sanctuary seating or 
for larger social functions. Also, of course, the 
area is frequently used as a smaller social 
meeting room. The multipurpose area acts as 
an effective sound barrier between the chapel 
and social hall. A small kitchen unit for serving 
coffee and snacks is often incorporated. 

Social Hall This ares is used for larger social 
functions, i.e., dining, dancing, Bar Mitzvaha 
and wedding parties, little theater productions, 
and temporary seating for High Holy Day re¬ 
ligious services. Storage space for folding 
chairs and dining tables is normally provided 
under a stage. 

The stage should have a minimum area artd 
facilities for amateur theatrical productions. 
A minimum depth of stage is 18 ft. A prosce¬ 
nium width of 24 ft is satisfactory. Minimum 
wing space is 10 to 12 ft. Overhead facilities 
for stage drop and lights should be provided. 
Small dressing rooms and toilets for men and 
women should be located backstage. The stage 
area platform is used also for High Holy Day 
seating. 

Kitchen Requirements for the kitchen facilities 
vary greatly In individual synagogues. Smaller 
congregations will program minimum cooking¬ 
serving areas for use with off-premises cater¬ 
ing establishments. Larger congregations will 
require a large self-contained food preparation 
center. The Orthodox and Conservative syna¬ 
gogues mandate kosher kitchen facilities with 
absolute separation between meat and dairy 
food functions. 

It should be noted that many large syna¬ 
gogues will rent their kitchen and social hall 
facilities to an outside professional caterer, 
who will, in turn, operate the premises and 
supply food for social affairs sponsored by the 
synagogue as well as outside groups. This 
arrangement provides an income to the temple 


and assures professional, readily available 
service. 

Administration Areas 

Admiailtrslion Office An administration office 
I ISO to 170 sq ft) should have visual control 
over the main public entry. Desk and file apace 
is required for one or two secretaries. The 
rabbi's study la normally Contiguous- 

General OHice A further general office (175 to 
200 sq ft) is desirable. It includes the school 
administrative area, desks and counter for mail¬ 
ing and general filing, and storage facilities. A 
separate but adjacent soundproof room is de¬ 
sirable for mimeographing, mailing, etc. The 
school administrative portion of this general 
office should be so located as to have visual 
control of the classroom facilities area. 

Rabbis Study A room should be provided <175 
to 200 sq ft) for lounge and seating space for 
small informal meetings, rabbi's desk or work 
table, and adequate shelf and storage facilities. 
The rabbi's study should have nonpublic 
access to a robing room and private toilet. It 
is most desirable that the rabbi be able to robe 
and enter directly to the rear or side of the 
bimah platform in the sanctuary without walk¬ 
ing through the sanctuary's public seating 
aisles. 

Library A room (220 to 250 sq ft ) for the 
housing of religious books is required in many 
programs. The library is frequently used for 
synagogue executive board meetings. Furnish¬ 
ings normally include a table seating 12 to 16 
and informal lounge facilities. The library 
should have access from the rabbi's study 
and the public lobby. 

Msn'i Club and WosMii't (Sistarhood) Club Officei 
When required, provide (120 to 150 sq ft) room 
with desk and file space and aeating for club 
officer meetings. 

Miscellaneous Areas 

Bride's Room This arse (120 to 150 sq ft) is used 
for seclusion and final dressing of a bride 
prior to a wedding. A private toilet should be 
provided. It is desirable to locate the bride's 
room adjacent to a multipurpose room where 
the bride may receive well-wishers 

Public Toilets In a modest budgat program, 
one set of toilet facilities can reasonably ser¬ 
vice the school as well as the sanctuary and 
social areas and hence should be easily acces¬ 
sible to both. This is possible because educa¬ 
tional. religious, and social functions do not 
normally occur simultaneously. If budget per¬ 
mits. two separate toilet facilities should be 
programmed. 

Coal Room Spaces for coat hanging and shelv¬ 
ing should be provided (100 to 150 sq ft of 
floor area is adequate). 

Public Spacsi Lobbies, corridors, and circula¬ 
tion should be designed for direct, easy move¬ 
ment. Large lounge and congregating areas 
are required for social functions as well as 
religious recesses. Where possible, outdoor 
courtyards, terraces, and atriums are most 
desirable. 

Sloraga Arsis Ample storage apace should be 
provided within the area of the separate syna¬ 
gogue functions (education, social, religious, 
kitchen, etc.). Provide storage area for the out¬ 


door functions (deck chairs, lawnmowars, 
landscaping tools, etc.). 

Mschssicil Equipmaiit Arsis The location and size 
of rooms having utility servioas, heating, and 
air-conditioning equipment will be determined 
from criteria supplied by the mechanical engi¬ 
neering consultant. Exterior as well as interior 
access to these areas is desirable. 

ADDITIONAL DESIGN CONSIDERATIONS 
Landscaping 

A landscape architect should bo retained as a 
member of the planning team. Hardy, easily 
maintained shrubs and plantings should be 
specified. Service areas should be screened. 
Care should be taken to incorporate landscaped 
areas for congregation use in the outdoor 
celebration of the festival holidays, i.e., feasts 
of Shabuoth and Sukkoth. 

Aesthetics-Art Work 

Ninoteeth-century American synagogues were 
predominantly routine copies of churches. 
The meaningless six-pointed star (Mogen 
David) was the distinctive (typical) form of art 
decoration. Today, however, architects and 
artists are making significant contributions to 
Jewish culture by incorporating Jewish re¬ 
ligious symbolism in structure and ornament. 
Ideally, the religious artist will work under the 
direction of. and collaborate closely with, the 
architect. The artist should be retained in the 
preliminary planning stages. The art program 
will include such items as decorative ark doors, 
the design of the eternal light, stained glass 
windows, exterior and interior lettering and 
sculpture, woodcarvings. weavings, lecterns, 
choir screens, paintings, mosaics, etc. While 
Jewish tradition still leans strongly to the 
omission of the human face or form in the 
sanctuary and strictly prohibits the depiction 
of the Deity in any form whatsoever, there has 
been a decided return to the human and animal 
form in art work in contemporary buildings. 

Mechanical Design 

The master plan criteria of staged construction 
will necessitate careful consideration by the 
mechanical engineering consultants; i.e.. elec¬ 
trical service or heating and air-conditioning 
plants may be oversized to accommodate future 
requirements. Economical heating, ventilating, 
and air-conditioning design will utilize multi- 
zone operation consistent with time-staggered 
synagogue facility use. A checklist prepared 
by the architect will include detailed design 
criteria for multiple mechanical building facil¬ 
ities. These will include exterior, interior, and 
stage lighting requirements; acoustic consid¬ 
erations; fire alarm systems; intercom and 
public address sound systems; kitchen design; 
pipe organ installation; fire hydrants; in- 
ground sprinkling system; design of toilet 
facilities and exterior ramps for the handi¬ 
capped; site and building drainage, etc. 

Information Sources 

The most knowledgeable and comprehensive 
source for synagogue design information in 
the United States today Is the Commission on 
Synagogue Administration of ths Union of 
American Hebrew Congregations, 838 Fifth 
Avenue. Now York, N.Y. 10021. A list of their 
books and publications is availsbie on written 
request. 
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THE SOCIAL CENTER 

The three principal functions of the synagogue 
are to provide a place for uvorahip, a place for 
education, and a place for the Jewish com* 
munity to carry on some of its social activities. 
The latter functionthe community function — 
is what makes the synagogue such an unusual 
religious building 

It is fair to say that the extent to which a 
modern synagogue fulfills that community 
function will determine whether the congrega* 
tion thinks of its building as a symbol of a /iV* 
ing religion or whether the building and the 
activities within it will seem divorced from the 
realities of everyday life. 

The community or social functions of a syna* 
gogue have always constituted one of its main 
purposes. Certainly, the outer courtyards of 
Solomon's Temple served a visiting and meet* 
ing*in«fellowship need. There, too, one found 
chambers for the preparation of food, and spe¬ 
cial rooms for those with special interests. 
History also shows us that subsequent syna¬ 
gogues were true community centers in that 
they were built around a congregation and its 
needs rather than centered upon a royal priest¬ 
hood. Even beyond areas lor the immediate 
use of its members, the synagogue had rooms 
for the reception of travelers who paid for 
such hospitality many times over with their 
tales of foreign places and news of the outer 
world. 

So the Importance of the synagogue as a 
community center is not a recent development. 
Only its ways of serving the community are 
modified —the purposes remain unchanged. 
The basic need is for a place for friendly, social 
intercourse; a place to discuss common day-to- 
day problems in the outer world; a place for 
healthy common activitiaa, for the young folks 
to meet and to prepare to assume their places 
in the community: a place to enjoy the company 
of those with the same interests; and. finally, 
a place in which, from lime to lime, one might 
be stimulated by oonaideraliona beyond the 
immediate horison. 

Today, those fundamental needs are reflected 
in the increasing complexity of synagogue 
plana. Spacious corridors, foyers, and lobbies 
have taken the place of the ancient open court¬ 
yards. There are club rooms for man, women, 
and children. There are kitchens for the prep¬ 
aration of food and large spaces for dinners 
and suppers. There are areas for dances, plays, 
lactures, concerts, and exhibitions. There are 
classrooms for adult education as well as craft 
and hobby rooms. And there are offices where 
the organisation and direction of these activi¬ 
ties can be guided and publicisad to ensure 
their aucoess. 

Naturally, there is a tremendous range in the 
aixe and extent of the facilities provided de¬ 
pending upon the size and means of each con¬ 
gregation. Few synagogues have a separate 
space for every function, and the multi-use of 
space is the rule rather than the exception. 

Corridors and Vestibulos 

The most elementary social function is the 
meeting, greeting, and visiting with fellow con¬ 


gregants before and after religious services. 
This requires generously sized corridors, 
aisles, lobbies, foyer, and vestibules. If these 
elements are generous in size, they permit 
friends to pause end talk without obstructing 
the flow of traffic. For the same reason there 
should bo wide walks outside the building, and 
a large paved area or courtyard that invites 
“stopping to chat" without blocking sidewalks. 
A few feet added to a corridor makes it useful 
also as an exhibition space and does much to 
enhance the dignity and serenity of a structure. 

The Social Hall 

The social hail is probably the most important 
community facility. With a kitchen it becomes 
a banquet hall; adding a stage makes it a 
theater or lecture hall; removing chairs and 
tables makes it a dance hall or game room; 
by means of folding doors it can become over¬ 
flow space to be merged with an adjoining 
sanctuary for High Holy Day services. 

In determining its size one can estimate its 
capacity by allowing about 7 sq ft per person 
for seating on folding chairs in rows and about 
12 sq ft per person for seating people at long 
tables. Main aisles from the kitchen to dining 
tables should be at least 5 ft wide and other 
spaces between tables can be 3 ft wide. Such 
approximate standards are useful only for pre¬ 
liminary planning, since each room becomes 
an individual problem which must take into 
account the position of entrance doors, the 
kitchen access, stage platform, exits, and so 
on. Careful attention to seating arrangements 
is most important in achieving quick, smooth, 
and afficient service of meals. 

The height of the social hall Is an archi¬ 
tectural consideration. If the room ia to be used 
for games, such as basketball, that may deter¬ 
mine its height: if it is to open into the main 
sanctuary through folding doors, the merger 
of these two spaces may be a deciding factor. 

Sometimes there will be a projection room 
for movies; but the wide availability of 16 mm 
film, which is fireproof and does not require 
a professional operator, makes such an elabo¬ 
rate installation less necessary. If, however, 
a projection booth is desired, it should be large 
enough to make possible the use of color and 
spot lighting of the stage. Phone and buzzer 
connection to the stage manager is then essen¬ 
tial. Even if it is planned for the use of 16 mm 
projectors or slides alone, a signal system and 
conduit connections for sound should be pro¬ 
vided. 

Plays and movies make light control of win¬ 
dows a serious problem. Windows might be 
eliminated entirely to escape this problem, 
but a frequent objection to that is that the same 
space is used for many different purposes and 
should therefore be capable of reflecting a 
number of different moods. The answer is that 
this can be accomplished effectively by several 
mrtificiBt lighting schemes. For example, one 
could have a down-light only from the ceiling 
for dances and lectures; light “washed" by 
wall brackets over ceiling and walls (and no 
other lights) for dining: and all the light fixtures 
turned on for games. Many cor>gregations do 
not allow their social hall to be used for games 


that are liable to give the room loo much wear 
and tear. If the room is used for games at all. 
any windows will have to be specially guard¬ 
ed against breakage; and if large windows 
are used, care must be taken to have them 
screened on the outside by planting (or have 
them look out on an enclosed area) to ensure 
privacy from anyone passing by So that, by 
and large, a good case can be made for a win- 
dowloss social hall. 

Here are some specific details that must be 
watched in planning the social hall: 

• As in all public buildings, durability ia a 
prime consideration in the choice of building 
materials By using natural materials on which 
any scratches will uncover the same color (and 
more or less the same texture) as the original 
surface, one can make sure that a room will 
last longar and look batter for a longer period 
of time than if one had used synthetic surface 
materials and unprotected plaster and paint. 

• In a room that is to serve so many func¬ 
tions a rather neutral color schema will make 
decoration for specific occasions a good deal 
easier and more effective than a strong initial 
decorating schema. 

• There should most certainly be some 
acoustic treatment to quiet the room, and the 
designer should investigate the acoustic prop¬ 
erties of the room for its use as an auditorium. 

• If the room has a large sealing capacity, 
artificial ventilation is needed during some of 
the events that may lake place in it. 

• Oeneraily speaking, a hardwood floor is 
recommended for a social hall. 

• Among the drawbacks of multipurpose 
rooms —which must have level floors —are 
less comfortable sight lines for stage, lecture, 
and movie purposes. 

The Stage 

The stage itself can vary in elaborateness from 
a temporary platform at one end of a room to a 
completa professional setup. But in all stage 
designs there are certain basic principles that 
must be followed: The first is to augment the 
playing area (the part visible from the audience) 
with space at both sides for the exits and 
entrancaa of the players, for temporary placing 
of props and of scenery necessary for other 
acta, as well as for positions for stage crew 
and actors awaiting their part. Experience sug¬ 
gests that the horizontal handling of scenery is 
preferred for smateur theatricals. "Flying." 
the hoisting of backdrops snd unused scenery, 
is expensive and relatively dangerous to un¬ 
trained people. The stage floor should be of 
soft wood to allow for stage screws to brace 
the scenery. 

A most vital element of the stage design is 
good, flexible lighting. Folding footlights, 
border lights above, and a method of lighting 
the entire proscenium from the front, coupled 
with heavy-duty outlets for spot and floodlights 
backstage, should all be included. 

Dressing rooms are necessary — but some¬ 
times Sunday school rooms must double for 
that purpose. Most needed is storage space. 
Old scenery, props, makeup material, stage 
braces, extra lights, should all have a space 
where they can be kept safely. It must be re- 
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mvmbarod that several different groups will 
probably make use of the stage —groups of 
different ages and degrees of responsibility. 
In such cases some groups should have apace 
to keep their own accessories under lock and 
key 

No matter how elementary the stage setup, 
there will, of necessity, be some making of 
scenery with its attendant painting and mess- 
In other words, the stage should not be a 
"finished" space, but a workshop within which 
one can simulate a variety of environments. 

If the auditorium is to be used for many dif* 
ferent purposes, chair storage may be found 
under the stage Moat often the chairs are 
stacked on carts which can be pushed into 
position uruler the stage. This method requires 
the stage to be about 3% ft above the floor. 
Occasionally, one or two sections of the stage 
floor con be made removable, but such a pro¬ 
vision is not mandatory. Access from outside 
to the stage area must be considered in relation 
to the size of the scenery and props that will 
be used. Thia access should be convenient 
to a service drive. 

The Kitchen 

The layout should not be that of a commercial 
kitchen. A greater number of people will have 
to be accommodated; its use will be rather 
sporadic: and the kitchen help will not be so 
well trained to work together —which means 
that they will need more space than would be 
provided in a commercial kitchen. 

The basic schema for kitchens ususliy de¬ 
velops from the route waitresses follow in re¬ 
turning from the dining room. The planning 
sequence is for them immediately to pass a 
soitmd dish stmtion, behind which is the dish¬ 
washing equipment, and (if space permits) 
the dish storage. Next, the waitresses pass the 
cook's table which is backed up by ranges, 
ovens, apace for meat and vegetable prepara¬ 
tion, and storage, including refrigerators. They 
then pass a cold table where salads are pre¬ 
pared. At thia station, ice cream is picked up 
— if that is the dessert. Next comes the pastry 
table where milk as a beverage is ususliy found 
as well. Finally the waitress passes by the 
coffee station. 

The synagogue kitchen differs here from the 
usual commercial kitchen: first, ail plates 
are served with the same menu; second, re* 
turned plates all come at the seme time, but 
they do not need immediate washing for im¬ 
mediate reuse. This means there may have to 
be greater stacking area, but the dishwashing 
equipment may not have to be so elaborate or 
work so fast. Finally, attention to special re¬ 
quests is at a minimum, and each waitrasa need 
merely pick up plates and portions already pre¬ 
pared and waiting. Checking stations and 
cashiering can be dispensed with under this 
arrangement. 

If at all possible, kitchens should be planned 
so that the entering traffic moves from the right 
to the left. The kitchen should be entered and 
left through vestibules which daadsn the noise 
so that after-dinner activities in the social hall 
are not disturbed by the sounds of finishing 
up in the kitchen. Attention must also be paid 
to ventilating ths kitchen, both to prevent odors 
from permeating the rest of the building and to 
ensure comfort for the volunteer workers. In 
smaller kitchen installations, pass-through 
openings may be used as pickup stations for 
the waitresses rather than having them file 
through the kitchen. A similar slot can be lo¬ 
cated for the return of used dishes. 

Hera are soma additional points to consider 
in kitchen planning: 


* For congregations adhering to Ihe dietary 
laws, separate dish storage is demanded, as 
wall as separate sinks for washing the double 
set of plates. 

* Since the kitchen will be used by different 
groups of women, glass cupboard doors are 
often specified so that those unfamiliar with 
the kitchen can more readily find stored 
articles 

* Cupboards should be planned (or utensils, 
silver, paper cups and napkins, and linen 
storage 

* Storage space should also be provided for 
canned goods, soft drinks and other supplies 
for special events, as wall as lookers or clothes 
closets and toilet facilities for kitchen help. 

* Stainless steel equipment, quarry tile or 
greaseproof mastic floors, tils walls, and 
acoustic ceilings are recommended. 

* The kitchen should be close to a service 
entrance, which should give access to a 
screened, wailed-in service court large enough 
to take care of the necessary refuse 

* A telephone in the kitchen is a necessary 
convenience and should connect with the ad¬ 
ministration office. 

* In addition to the main kitchen, it is not 
uncommon to find kitchenettes for use at small 
teas and for the staff to use for their lunches. 
If a separate kitchenette is not used, a smaller 
stove for small ocoasiona should augment 
the main range. 

Parlors and Loungoi 

A parlor or lounge can serve many purposes. 
Teas, coffee and cake refreshments and visit¬ 
ing after evening affairs, club and committee 
meetings, as well as weddings and receptions 
need that kind of space. The relation of such 
a room to the rest of the temple is important. 

Open and flexible planning does not conceive 
of a synagogue plan as a series of cells strung 
along corridors but as a sarias of largo spaces 
that flow into each other. They can still be 
ciosad off one from the other whenever a desire 
for privacy or use by smaller groups makes 
(his necessary. 

The parlor or lounge should be near the main 
kitchen or near a kitchenette. 

Changeable lighting effects (or different pur¬ 
poses make the room more useful; furniture 
that can ba shifted without too much difficulty 
is similarly desirable. If this room can be de¬ 
signed to open onto a patio, court, or garden, 
its charm and usefulness will be tremendously 
enhanced. 

Club Rooms 

Economy usually suggests that the same club 
room should bo shared by a number of organ¬ 
izations. If that is so, individual closets, or even 
storage rooms, which can be locked up to en¬ 
able each organization to store its own posses¬ 
sions, will give each the sense that its needs 
were considered in planning the building. 

Craft Rooms 

Art studios, photographic dark rooms, wood¬ 
working and sewing rooms, and (he like are 
often used by both adults and children, day 
and night. Thia raises several problems: there 
must be storage space (or materials and for 
proiects under way, the rooms must be located 
in such a way that they can be used indepen¬ 
dently of the rest of the building; furniture suit¬ 
able (or both children and adults must be pro¬ 
vided; there should be plenty of steady, clear 
light; they should have durable wall and floor 
finishes; they should be sound-conditioned to 


keep their noise away from other rooms; and, 
in some instances, they should have special 
safety devices to prevent the use of dangerous 
equipment without adequate supervision. 

Games and Sports 

In the small synagogue, the social hall may, 
on occasion, be used as a game room. As noted 
above, such necessarily rough usage demands 
materials and details which are often not de¬ 
sirable when the room is used for more formal 
occasions. Ping pong and less strenuous (and 
destructive) games are then indicated 

In some cases basement apace can be 
created quite economically and playrooms can 
then be located at half grade or below. 

If a gymnasium is to be included it should 
be big enough to house a regulation-size 
basketball court. In addition to the playing 
floor, there must be a locker space, shower and 
drying rooms for both boys and girls, and stor¬ 
age apace (or equipment. While It is possible 
to build one gym for boys and another (or girls 
(or to build one large gym (hat can be divided 
into two), a single gym used alternately seems 
more reasonable. 

How to Publicizo Community Activitios 

The office space of the synagogue must include 
space for those who organize, schedule, and 
publicize the community activities. Desk and 
work-table apace, filing space, space for dupli¬ 
cating devices and for envelope stuffing and 
kindred tasks must all be provided. Often pub¬ 
licity is taken (or granted in a small congrega¬ 
tion, since it ia informally accomplished by 
word of mouth. With expansion, this situation 
often changes and organized publicity is 
needed to get full advantage of the opportuni¬ 
ties offered by a new building. In addition to 
this office space, bulletin boards in key spots, 
with adequate space for posters and notices 
and good illumination, are important. Display 
space for objects created in art, sewing, and 
craft classes also provide a stimulus for those 
taking part in such programs as well as ancour- 
agemanl for others to enroll. 

Stonge Fecilitios 

Large closets in each room are often of greater 
value than large storage rooms somewhere 
else. Desk drawers, table pedestals, chests, 
and cabinets often turn out to be more flexible 
and cheaper than built-in equipment. 

One of the vexing problems created by large 
community facilities is the disposition of hats 
and coats Lockers that can line the corridors 
are probably beat, though (hey are expensive. 
In more modest plans, hook strips and a shelf 
have proved to be perfectly satisfactory. A 
checkroom (supplemented by the use of class¬ 
rooms for peak loads) offers another sensible 
solution. In classrooms, wardrobes whose 
doors open in unison have turned out to be 
usable. Sometimes the doors can have black¬ 
boards on their outer faces. 

How the Community Function Affects the 
Overall Plan 

The section of the synagogue devoted to com¬ 
munity affairs should be locatedand its vari¬ 
ous entrances should bo arranged—so that it 
can be used Independently of (ho rest of the 
building when necessary. Thia means, inciden¬ 
tally, that the heating and ventilating system 
can be zone-controlled to reduce operating 
cost. Any intelligent plan will group togethar 
arses of similar usa- 
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At ■ principU this iu obvious. But In prsctio* 
thoru are a numbar of factors that must ba ra- 
mambarad. Though tha building may be 
diviaibla into (onea according to function, 
aach xona must hava accass to toilata. Tha of* 
fica araa probably should function in relation 
to aach sona; and cartain classrooma must ba 
oonsidarad both as part of tha religious school 
and as part of tha community cantar. This is 
aspacially trua of classrooms that may double 
as dressing rooms for tha stage; of the arts 
and crafts rooms and tha camera studio; and of 
classrooms that may on occasion double as 
coat rooms. 

There is a natural temptation for a congra* 
gation to try to arrive at a fixed and final plan 
solution. Only rarely will wa accept tha fact 
that future generations may discover new 
naada —and may wish to abandon soma activ* 
itias wa now hold dear. Tha wisest planning 
will allow for additions and make futurs 
changes easy. This is aooompiiahad bast by the 
elimination of Interior bearing wails, by extend¬ 
ing corridors to tha full length of any wings, 
and abova all, by starting with a site that will 
allow for healthy growth. For the community 
functions of tha synagogue hava grown and 
changed radically over tha past centuries, and 
there is no reason to believe that this growth 
and change will not continue. 


By MAX B. 8CHREIBER and T. P. DEIS 


THE EDUCATIONAL CENTER 

In planning tha educational facilities of a syna¬ 
gogue, several general oonaidarations must ba 
kept in mind from the vary start. 

Future expansion is one. This can ba accom¬ 
plished in several ways. One is by horiiontal 
9 j(t 9 nsion, I.a., either by increasing tha site 
of tha wing of tha building or by constructing 
an additional wing. In this connection it is im¬ 
portant to secure sufficient land at tha outsat 
so that there will ba adequate apace for tha ex¬ 
tension; or else, there should ba an agraamant 
whereby ad|oining land may be secured whan 
required. Future expansion may also ba pro¬ 
vided by vriicm! mMtmnsion In tha form of add¬ 
ing one or mora stories. 

While horizontal extension is usually mora 
desirable than tha vertical (since it reduces 
walking up and down stairs), it is frequently 
impossible to acquire tha naoassary land. In 
that casa future stories can ba planned by 
slight increase in tha foundations and other 
supporting mambars. Tha additional cost is 
negligible compared to the resulting benefits. 

Tha one-story educational unit is undoubt¬ 
edly tha beat arrangement. It permits direct 
access to the exterior for outdoor play, with 
quick and easy dismissal in casa of an amar- 
gancy. If conditions raquira mora than one 
story, than stairways must ba introduced and 
there should ba a sufficient numbar of stairs 
to permit quick exit. Usually, local building 
codas are vary specific about tha numbar and 
width of stairs required as wall as their loca¬ 
tion, construction, and arrangement. 

Children should not be required to walk mora 
than two flights of stairs; tharafora, the mod- 
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arn school must ba limited to a three-story 
building. Only in extrema cases (where hori¬ 
zontal planning is impossible because of high 
land coat or for other reasons) is it permis¬ 
sible to build mors than three stories^and that 
only if an elevator is provided. This of course 
is only a last raaort since tha elevator is expan¬ 
sive to install and costly to operate and main¬ 
tain. 

Great care should ba given to the exposure 
of the classrooms For tha academic claas- 
rcom an east or west orientation Is desirable. 
Special rooms like nature study, science, 
should face south. The ideal exposures for the 
kindergarten or nursery are south and east. 

Here are several specific questions that arise 
in tha design of a synagogue school wing: 

How Miny Clattroomt and What Siza? 

The size of the school, and therefore the num¬ 
ber of classrooms, depends on the number of 
pupils expected to attend and also on tha type 
of school. Classrooms for an all-day school will 
vary slightly in requirements from those for a 
part-time school. Since finances are of utmost 
concern to moat institutions, the classrooms 
are frequently planned to accommodate a large 
number of pupils In order to reduce the number 
of teachers. But conditions vary from yaar to 
year, so that a large room may be wasted if only 
a small number of pupils will use it. Good 
education practica, on the other hand, dictatea 
smaller classes for greater efficiency; between 
these two extremes a happy medium must be 
selected. A class of 25 pupils has proved satis¬ 
factory in most instances. Since most schools 
have shown considerable variation in the size 
of classea for different grades, it is often possi¬ 
ble to construct classrooms of varying sizes 
to accommodate from 20 to 35 pupils. 

The number of children to bo provided for 
will depend largely on the community A care¬ 
ful survey must be made to determine how 
many pupils may be expected to attend the 
school. From that figure the number of class¬ 
rooms can be arrived at, using the average-size 
class as a basis. For an all-day school, provi¬ 
sion must be made for at least one claaaroom 
for each grade in order to permit a full school 
curriculum. 

The actual aiam of the classroom Is based on 
a minimum of 15 sq ft for each child. This 
figure provides only for the area devoted to 
seets and aisles: if the educational program 
calls for activity space, then the room must be 
based on a larger amount of between 20 and 25 
sq ft per child 

The advantages of the larger room can read¬ 
ily be understood. With it an air of informality 
and apaciouanesa can easily be achieved. From 
nearly every point of view it permits greater 
flexibility In use. It provides Increased Rexibil- 
ity in the arrangement of furniture and class 
groups; in tha accommodation of changing 
class sizes; in tha education program which 
can be carried out in the classroom; and in the 
accommodation of adult activities. 

On the other hand, the special suitability of 
the smaller room for the work of small groups 
and committees should not be overlooked. 

Moviblt Pirtitiont in Classrooms: Pros and Cons 

Various types of movable partitions may be 
used to separate one room or araa from an¬ 
other. One type becoming increasingly popular 
is the folding partition which extends or 
closes with ease and operates in a fixed track 
A second type is the wood accordion door — 
which is hinged so that it may be extended to 
form a wall or folded back out of the way 


against oppostts walls. A third type la a curtain 
of cloth, reed, or bamboo, operating in or on a 
fixed track. A fourth type is the movable area 
separator, which is really a portable screen 
generally extending to a height of 6 or 7 ft. 
Finally, a partition might be made in modular 
units in such a way that these can be disassem¬ 
bled and moved to a new location. This last 
type probably is not a movable partition in tha 
narrower sense. 

Multiple Ute of Schoolroom 

Most of the factors mentioned in the two pre¬ 
ceding sectione, such as tha size and flexibility 
of classrooms, have a direct bearing on the 
extent to which classrooms can be used for 
multiple purposes. If there Is no large assembly 
hall or auditorium available, a row of class¬ 
rooms separated by folding or accordion type 
doors can quickly and easily be converted into 
a large assembly, meeting, or banquet hall. 
A smaller classroom, howsver, acoommodatss 
the smaller group or committee admirably. In 
this way, both large and small classrooms can 
serve subsidiary uses such as for meeting, 
working, and social gathering places. 

In the dual use of a room, the selection of the 
type of furniture is of utmost importance. If 
a classroom Is also to be used as a meeting 
room for adults the fixed type of children's 
desks and seats will ba impractical for the 
adults. It will be necessary to select the upper- 
grade classroom to be used for adult meetings 
since there the furniture will be of a larger siza 
and more suitable. 

For the afternoon type school, a large space 
must be sat aside for the pupils to gather in 
Inclement weather before time for olaases; 
this is required since the classrooms may be 
occupied by a previous session and the pupils 
will not be able to go directly to their olaasea 
until the previous period is ended. In the ail- 
day schools the problem does not generally 
exist, since the pupils can go directly to their 
clesarooms. 

Tht Kindtniartan ai a Nursary 

A kindergarten and nursery can be a powerful 
force in attracting younger families to the syna¬ 
gogue who otherwise would be unwilling to 
leave their small children at home or who could 
not otherwise all attend at the same time. The 
kindergarten and nursary may well be com¬ 
bined; in fact, there is a worthwhile advantage 
in this, in the casa of families with two or three 
children in the nursery and kindergarten age 
group, keeping them all together helps them 
adjust much mora quickly to the new surround¬ 
ings, outs down the fears and insecurities 
which children naturally feel under the cir¬ 
cumstances. and makes the work of the adult 
attendant much eaaier. 

This kindergarten area should be well sound¬ 
proofed. Consequently, a movabis partition 
separating this room from another might be 
inadvisable. 

Tha room should have adequate tackboard 
area for mounting large, colorful posters and 
displays. Fck the smallest children, and for 
those who become sleepy, tha necessary num¬ 
ber of cots should be provided. 

It is important that the kindergarten and 
nursery be large and roomy. Children of the age 
to be accommodated here often play on tha 
floor and delight In active games. These de¬ 
mand generous space. Adequate room is 
needed for the storage of toys, materials, and 
other play equipment. From a health point of 
view, congestion in this space particularly 
ought to be avoided becausa it encourages the 
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apread of diaaesa. In general, it can bo aatd 
that an air of ottractiveneaa and commodioua* 
neaa in the nuraery and kindergarten area will 
return worthwhile dividenda in increaaed 
family attendance and participation in all the 
aotivitiea of the synagogue. 

In order to provide as much sunlight os poa* 
aible, the kindergarten room should face south 
and east. The ideal location is on the first floor 
to avoid steps and also to provide easy access 
to an outdoor playground, which is of utmost 
importance to this kind of a class Thfi arem of 
this room should be bused on 30 sq ft per child 
and the class should be limited to a maximum 
of 20 children. 

VA/indow areas should be generous the 
more light the better. If the windowsills are 
more than a few feet above the exterior ground, 
some type of window guard must be provided 
to protect the youngsters from falling out 
Windowshades are necessary, since the kinder¬ 
garten pupils frequently rest during the day and 
require a darkened room. Also the heat of the 
sun and strong glare can be minimized by 
lowering the shades. 

Since the kindergarten pupils must be kept 
under constant observation, it is mandatory 
to provide the toilet room directly off the main 
playroom. In thia way the teacher can control 
the children and help those who require assis¬ 
tance without leaving the room itself. At least 
two water closets and two washbasins should 
be provided in each kindergarten toilet room, 
and these fixtures should be of the small, low 
typo to suit the age of the children. Soap dis¬ 
pensers and paper towels are provided for pur¬ 
poses of olaanliness and to teach the children 
good health practices. A wash sink in the play¬ 
room itself is standard equipment, since chil¬ 
dren love to play with water. Drinking facilities 
must be provided either in the form of a drink¬ 
ing fountain or by means of paper cups adfa- 
cent to the sink. 

Clothing facilities should be located in the 
playroom itself or as close to it as possible 
The cubicles containing five or six spaces 
have proved quite satisfactory since they are 
easy to move from place to place. The top 
portion of each section is devoted to a blanket 
or hat, the center portion is for the coat, and 
the lower part for rubbers or boots. 

There should be a sufficient number of 
movable toy storage cabinets. These cabinets 
are used not only for the storage of toys and 
equipment but also to form alcoves of varying 
sizes and shapes to section off various play 
aotivitiea. Since the children play on the floor 
a good part of the time, a sanitary material 
must be provided which is easy to clean, worm 
to the touch, and colorful. 

While many of the rooms in the education 
center may be used for other purposes, the 
kindergarten should never be used for any 
other purpose. Frequently, the children work 
on a project of building which may take several 
days or a week, and thia must not be disturbed. 

In connection with the kindergarten room, 
an outdoor playground is necessary since the 
children spend considerable time outdoors 
in good weather. Sand pit. swings, slides, see¬ 
saws, are the commonly used items of equip¬ 
ment. The playground should be so arrangetl 
that the sun will strike it and not be out off by 
adjoining buildings. 


Design and Furnishing of a Classroom 

Research of late years has established that the 
planning of physical environmental factors 
of the classroom — such as seating, lighting, 
decoration, temperature, and sound —con¬ 
tributes greatly to the learning progress and 
well-being of the children. Coordinating the 
environment in this way is particularly im¬ 
portant where the children spend several hours 
in sustained visual activity. 

The proportions of an academic classroom 
should be such that the width is about three- 
fourths of the length. The long, narrow room 
provides better control for the teacher than a 
classroom which is wide and shallow. In the 
latter room the light from the windows will 
not penetrate to the far side and thus the last 
rows of seats will be poorly lighted The win¬ 
dows should be arranged on the long side so 
that when the pupils face the front of the room 
the natural light will come from the left side. 

Windows may be as large as possible, start¬ 
ing at approximately 3 ft above the floor and 
rising to the ceiling or as high as structural 
members permit; the higher the heads of the 
windows the farther the light will penetrate 
toward the opposite side of the room. The 
areas of the windows should never be less than 
10 percent of the floor area of the room. Shades 
or other sun-control devices should be pro¬ 
vided to cut the glare and strong sun and for 
use if motion pictures are shown. 

The following description of a typical class¬ 
room should not be taken as a rigid formula, 
for many variations in design are possible. 
This ia merely one good way of designing such 
a room: the front of the classroom should be 
provided with a chalkboard across the entire 
wall, with a cork tack board above- On the cor¬ 
ridor wall toward the front of the room ia the 
door. This door should swing into the room 
if the local law permits, in order to keep the 
corridor clear. If the law requires that the door 
swing outward towards the corridor, then it 
should be set back into the room in the form of 
a recess. The door itself should be provided 
with a glass vision panel, and a glass transom 
should be provided over the door to admit light 
into the corridor. On the room side of the cor¬ 
ridor wall, beginning at the entrance door, 
there should be a series of cabinets in this 
order: teachers' locker, storage cabinet, 
pupils' wardrobe, material cabinet, exhibit 
cabinet with a cupboard under, magazine rack. 
The wardrobe is composed of a series of doors 
which contain tack board or chalkboard sec¬ 
tions- The Austral type wardrobe doors are 
the most acceptable since they pivot out of the 
line of travel; they are, however, the most ex¬ 
pensive, and if finances are limited, then the 
sliding or hinged type of wardrobe doors may 
be used. Within the wardrobe are hooks and a 
shelf for hats. The wardrobe compartment 
must be ventilated, either by mechanical means 
if the building ia equipped with an air-condi¬ 
tioning or ventilating system or by means of a 
grille in several of the doors. 

Two types of flooring are generally used in 
classrooms: the wood floor and the asphalt 
tile floor. With fixed furniture, the wood floor 
must be used to provide a surface for fastening 
the desks and seats. The tendency in modern 
education, however, has been toward movable 


furniture, and in that connection asphalt tile 
has proved most satisfactory 

Classroom furniture of the best design and 
quality is available at moderate cost Since the 
equipment will be moved frequently, it is im¬ 
portant that it possess the needed strength and 
durability. The soundest equipment for individ¬ 
ual student use is a desk with swivel seat and a 
top adjustable to 20** slope. Depending on the 
extent to which the room is to be used for dif¬ 
ferent purposes, individual tables with sloped 
tops and separate chairs provide greater flexi¬ 
bility. These individual tables can easily be 
grouped to form larger working surfaces. 
Probably the greatest all-round flexibility can 
be achieved by the use of larger multi-place 
tables with adjustable-height steel standards 
and folding chairs. For kindergarten and pri¬ 
mary grades, however, folding chairs are not 
satisfactory. 

Painting the classroom does more than any 
other single item to make the room attractive 
and cheerful. The painting scheme should pro¬ 
duce high reflectivity without glare and yet 
maintain the practical quality of easy main¬ 
tenance. 

Adequate artificial overhead light should be 
provided to supplement daylight and for eve¬ 
ning activities. At least one electric outlet must 
be provided for showing moving pictures and 
for similar purposes. 


The Library. Visual Aids, etc. 

Depending again upon the scope of the ser¬ 
vices the synagogue means to offer, it can 
provide files of periodicals, newspapers, mo¬ 
tion picture films, and recorded music, which 
might not otherwise be conveniently available 
to members. 

The library might also be made available for 
small meetings, teas, and receptions. 

Beauty and attractiveness are just as im¬ 
portant as health and usefulness in planning 
the library. Informality without loss of disci¬ 
pline can be obtained by the proper selection 
of furniture, equipment, and decoration. The 
shelves must be suited to the age groups for 
which they are intended. Best possible natural 
daylight should be obtained and bilateral 
fenestration is desirable. Artificial illumination 
must be carefully worked out. If the library is 
to be used by outsiders after school hours, 
then the room should be located in such a 
position that it ia easily accessible from the 
exterior; yet it should be removed from the 
noisy side of the building. 

Modern education is making more and more 
extensive use of visual aids in an unending 
variety of motion picture films, slides, maps, 
charts, photographs, and other non-book aids. 
These items are usually controlled by the 
school library and are made available for use in 
such a manner as has been traditionally em¬ 
ployed for books Special provision must be 
made for storing and handling the items men¬ 
tioned and cabinets and shelving or special 
racks are required. The circulation and storage 
of records and portable record players and 
radios also come under the jurisdiction of the 
library. 
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By MILDRED C. WIDBER and SCOTT TURNER RITENOUR 


TABLE 1 Rooms Needed in Relation to Program and Size of Church School - Through Sixth Grade 



Very small church school. 

1-99 pupils 

Small church school. 

100-199 pupils 

Enrollment Housing facilities 

Enrollment Housing facilities 

Nursery, infants and toddlers 
under 18 months 

None unless separate space is available. 

None unless separate space is available 

Toddlers, ages 1VP and 2.... 

Same as above 

Same as above 

Nursery class, age 3. 

12 May be necessary to house several 3 year- 

olds in same room as kindergarten Try to 
keep In a separate area of the room with one 
helper 

18 One room that may be kept lust for the 

3-year-old group. If church sponsors weekday 
nursery school, this room and kindergarten 
room may be used Rooms should be near 
each other 

Kindergarten, 
ages 4 and 5 

12 Separate room. Do not encourage attendance 

of 3-year-olds at expense of 4- and S-year 
olds. 

20 One room that may be used both during 

church school hour and church hour Limit 
use by others 

Primary, grades 1 and 2. 

12 One room where age group can meet, but if 

necessary, along with the entire church 
school session May meet separately in a 
large, divided space 

16-20 Separate room for each 16-20 pupils Beyond 

those numbers, two sessions or additional 
space needed. Grades one and two may meet 
together or separately 

lower junior: 

Grades 3 and 4 .. 

Grades 5 and 6 .. 

10 Same as for primary 

6 One room or part of room in which luniors 

may be alone for at least 45 minutes a 
Sunday 

Note: In all cases boys and girls should be 
grouped together 

16-25 Separate room, 16-25 in group Beyond 25, 

additional space or two sessions needed 

16-25 Same as above for lower luniors. 


Seventh grade 


Grades 7 and 6. 

6 

If necessary, church school class may meet in 
church pew or in nearby home For other 
types of activity, see below. 

10-20 

One room. (See notes below. 1 

Grades 9 and 10. 

6 

Same as for grades 7 and 8. 

8-15 

One room. 

1 

Grades 11 and 12. 

10 

Meet in church pews for church school 
classes. 

Junior highs and seniors may meet together 
for activities other than study and discussion 
Ordinarily the church sanctuary, a home 
nearby, or the fellowship room is available 
for such use 

8-15 

Same as above 

Program activities room may be coordinated 
for use by all junior and senior high groups. 

(See notes below) 

i 

Older youth. 

If older youth are working, they may wish to form a group of their own or they may ioin with college students. J 

If they are attending college away from home, let the college pastor know. If they are attending college at 
home, provide for a college-age fellowship. Facilities needed are both those listed in this section and those 
on chart for adults. In all cases boys and girls should be grouped together 
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Medium church school. 

200-209 pupils 

Large church school, 

300-599 pupils 

Very large 
church 
school 600 
or more pupils 

Enrollment 

Housing facilities 

Enrollment 

Housing facilities 


6-10 

Provide separate room with cribs and play¬ 
pens for those under 18 months. 

10 

Separate crib and playpen room 

Similar to large 
church school, but 
these usually oper¬ 
ate in two or three 
sessions and so 
have more 

6-10 

Separate room needed for toddlers —or one 
room for above, with separate spaces for in¬ 
fants and toddlers 

12 

Separate room for toddlers. 

30-36 

Two rooms or two sessions No more than 18 
children in any one nursery class group 15 a 
better figure. 

30-36 

Two rooms to be used by 3-year-olds only, 
or one room used for two or three sessions. 

No more than 15-18 in any one group. 

adequate space tor 
each age group 

40 

Two rooms, one for 4-yeor-olds, one for 6- 
year-olds. 20 limit in any one group Or. two 
4-5-year-old groups. 20 in each. 

50-80 

Four rooms-two for 4yeBr-olds end two for 

5 year-olds or two rooms (one for each age) 
if there are two or three sessions 20 limit. 


32-60 

Two or three rooms, one for each 16-20 pu¬ 
pils Grades may meet together or sepa¬ 
rately May come together occasionally for 
common interests. These rooms may be used 
during the week by parents or other groups 
Should be multipurpose 

64-80 

Four rooms - or two if there is a second ses¬ 
sion. 16-20 pupils in one group. Grades 1 
and 2 may meet together or separately 


18-76 

16-25 

Same as for primary May have up to 25 in 
one group. 

Grades 5 and 6 may meet together or sepa¬ 
rately. boys and girls together. 16-25 the 
limit for each group 

64-100 

32-76 

Same as for primary. May have up to 25 in 
one group 

Two or three rooms depending upon enroll¬ 
ment. See medium church school for further 
details. 


through youth 





20-30 

One room large enough for entire group 
Smaller spaces for conversation and discus¬ 
sion. Class groups. 8-10. Flexible arrange¬ 
ment possible 

30-60 

Flexible arrangement One room needed 
where entire group may gather for sings, rec¬ 
reation. dramatics Small rooms for conver¬ 
sation and discussion groups of 6-10 each 

Enrollment, 60 - 
similar to large 
school. Multiple 
sessions provide 
more adequate 

15-26 

Same as above for middle high, and senior 
high. 

25-50 

Same as above for middle high and senior 
high. 

space for each 
group. 


The imoortant arrangements tor all three youth groups ere: 

1 A large space for the entire group for varied activities, such as recreation, sings, dramatics. 

2 Small, intimate class groupings of 8-10 members each, in which there may be vigorous discussion, re¬ 
search. and study This means use of the large space for two or throe such groups (possibly), with use of 
other smaller rooms when enrollment necessitates It Is better not to have many small groups mooting in a 
single space Intimacy and prhrecy of class groupings are essential at this age 

3 Formal worship provided by anondance at regular church service__ 

T^ny church to consider; When possible, the room used in the church school should be used for the Sunday 
evening or through-the-weok program Therefore, it should be suited to a vanety of activities end provided 
with ample storage space for supplies and equipment 

Classrooms should be omactive. efficiently designed, and large enough for ample movement. 

Recreation, crafts, hobbies, art activities, and drama are part of the ongoing program, and facilities should 
be provided for them A kitchenette is desirable 

For a weekday schedule of activities, rooms should be near a building entrance lor easy access. 


593 



Religious 

CHURCH SCHOOLS 


TABLE 2 Summary-School Equipment 


Age group 

Maximum 
children 
per room* 

Floor space 
per child 

Toilets, sinks, 
drinking 
fountains 

Wraps 

Cabinets 

Nursery 1. babies 
and toddlers 
birth to age 2 

8'10 ICribs at 

3 ft intervalsl 

35 sq ft - good; 30 
sq ft - fair; under 25 
sq ft-poor 

Separate room for 
babies end toddlers. 

Toilets and yvash 
basins within pre¬ 
school room area 
preferred. Otherwise, 
observe strictest 
sanitation facilities 
for storing and 
warming food. 

Rod hangers in the 
room (preferably in 
storage cabinet 
with shelf above 
and belowl. 30 in. 
above floor Full 
length for teachers. 
Hooks are haz¬ 
ardous Not rec¬ 
ommended. 

Movable, ample for 
supplies. 

Nursery II, 
age 2 

8 - good 

10-fair 

12 - poor 

35 sq ft - good, 30 
sq ft-fair, under 25 
sq ft-poor {Warm 
clean floors for chiL 
dren to sit on. All 
preschoolers 1 

Adjoining room with 
lunior fixtures or 
wooden step if adult 
fixtures used. Toilets 
10 in., basins 24 in. 
above floor 

Rod hangers in the 
room (preferably in 
storage cabinet 
with shell above 
and below). 30 in. 
above floor Full 
length for teachers. 
Hooks are haz¬ 
ardous Not rec¬ 
ommended 

Movable, ample for 
supplies needed 

Low open shelves 
for toys 

Nursery III. 
age 3 

Up to 15 - good 
15-18-falr 

Over 18-poor 

35 SQ ft-good; 

30 sq ft - fair; under 
25 sq ft-poor 

Adjoining room with 
junior fixtures or 
wooden step if adult 
fixtures used Toilets 
10 in., basins 24 in. 
above floor. 

Rod hangers in the 
room (preferably in 
storage cabinet 
with shelf above 
and beiowl, 36 in. 
above floor. Full 
length for teachers. 
Hooks are haz¬ 
ardous Not rec¬ 
ommended 

Movable, ample for 
supplies needed 

Low open shelves 
for toys Space for 
filing pictures and 
materials used in 
room. Open shelves 
for toys 

Kindergarten 1. II, 
ages 4 and 5 

Up to 20 - good 
20-25-fair 

Over 25 - poor 

35 sq ft-good, 

30 sq ft - fair; under 
25 sq ft poor. 


Rod hangers in the 
room (preferably in 
storage cabinet 
with shelf above 
and below). 42 in. 
above floor. Full 
length for teachers. 
Hooks are haz¬ 
ardous. Not rec¬ 
ommended. 

Movable, ample for 
supplies needed 

Low open shelves 
for toys Space for 
filing pictures and 
for materials used 
in room Open 
shelves for toys 


* Rooms on first floor sod above grada ieval. 


TABLE 3 Rooms Naedod in Relation to Program and to Size of Church School - Preschool Children 


Age group 

Church school. 

1-99 pupils 

Church school. 

100-299 pupils 

Church school. 
300-499 pupils 

Church school. 
500-899 pupils 

Church school. 

900 or more pupils 

Nursery 1. 

infants and toddlers, 
under 18 months 
Nursery II. 
ages 1 % and 2 

Omit - unless suitable separate 
space is available. 

Omit - unless suitable separate 
space is available. 

Possible here to provide one 
room lor toddlers. If there is a 
need, consider separate room 
with cribs and playpens, etc., 
for those under 18 months. 

Separate crib and playpen 
room. 

Separate room for toddlers. 

Similar to larger church 
schools. 

Nursery III. 
age 3 

May be necessary to house 
several 3-vear-olds in same 
room as kindergarten. 

Try to separate parts of the 
room, using one helper. 

Enrollment 6-16. One room 
that may be kept for lust the 
3-year-old group, if the church 
sponsors a weekday nursery 
school, this room and kinder¬ 
garten room may be used. Have 
rooms near each other 

Enrollment 20-30. Two 
rooms These may be used 
during the week by parent 
groups, etc., particularly if a 
folding partition separates 
them 

Enrollment 32-54 Three 
rooms to be used by 3-year- 
olds only, or one room used 
for each of two or three 
sessions 

These usually operate 
in two sessions 

Kindergarten 1. II. 
ages 4 and 5 

Enrollment up to 12. Separate 
room. Oo not encourage atten¬ 
dance of 3-year-olds at ex¬ 
pense of the 4- and S-year- 
olds 

Enrollment 16-25. One room to 
be used both during the church 
school hour and church hour, 
limited use by others. 

Enrollment 40-50. Two 
rooms, one for 4-vear-olds and 
one for 5-year-olds. It is help¬ 
ful to have rooms adjoining 
for possible use by adults. 

Enrollment 64-100. Four 
rooms, two for 4-year-olds 
and pNO for 5-year-olds; or 
two rooms (one for each 
age) used for two or three 
sessions. 

Three sessions would 
provide more adequate 
space for each age 
group 


594 



Religious 
CHURCH SCHOOLS 


Display 

space 

Furniture 

Other materials 

Grooved picture rail 

14 in. above floor. 
Tack board extending 
from 14 to 38 in. 
above the floor 

Cribs - preferably 
bassinets on metal 
frames with rubber 
tires. Playpens, bed 
linen, plastic mats for 
playpens. 


Grooved picture rail 

17 in. above the 
floor Tack board ex¬ 
tending 17 to 43 in. 
above the floor. 

Chairs 6 in. from floor. 
Not needed for every 
child. Tables-height 

16 in.-small Tops 

18 by 24 in. A book 
table - not essential if 
space limited 

large blocks |2 x 4 x 8 in and 2 x 4 x 12 in.); floor toys {peg wagon, wooden, tram, 
cars); books, pictures; a Bible: cuddly toys {stuffed animals, rag dolls); housekeeping 
toys Idoll, doll bed. tea table and dishes); bail; picture rail, offering container; waste¬ 
basket; growing plants or other nature materials, a songbook. or collection of songs, 
recommended in the literature for use by the leaders Add later (where space permits) 
walking board; more housekeeping equipment (pans, telephone, small rocking chair); 
push and pull toys, small wagon, resting mats; washable rug or rugs for floor. 

Grooved picture rail 

20 in. above the 
floor. Tack board ex¬ 
tending from 20 to 

48 in. above floor. 

Chairs 8 In. from floor 

A few 6 in. Tables, 
heigN, 18 in. Tops. 

24 by 36 in. or 28 by 
42 in. Teacher's table. 
18 by 24 in. Piano- 
not essential but 
desirable. 

Large blocks (2 x 4 x 8 in and 2 x 4 x 12 in.); floor toys (cars, trucks, train, boat); 
ball, books, a Bible; pictures; housekeeping toys; a songbook, or collection of songs, 
recommended in the literature for use by the leaders, offering container, wastebasket, 
growing plants or other nature materials. Add later (where space permits) easels for 
painting, paint; set of steps; large hollow blocks; more housekeeping toys (broom, 
ironing board, iron, clothesline, doll carriage - large enough to come to waist of 
child); large pu 2 zles, sets of wooden animals and people for block play; low bench or 
stools near place for wraps 

Grooved picture rail 

24 in. above floor 

Tack board extending 
from 24 to 54 in. 
above floor. 

Chairs 10 in. from 
floor. Tables, height 

20 in. Tops 24 by 42 
in. or 28 by 48 in. 
Piano desirable. 

Large blocks (2 x 4 x 8 in and 2 x 4 x 12 in.); floor toys for dramatic play; books; 
a Bible; pictures; housekeeping toys, paper scissors, large crayons; a songbook or 
collection of songs, recommended in the literature for use by the teachers; offering 
container; wastebasket; growing plants or other nature materials; display or tack strip 
space Add later (where space permits) easels for painting; paint; large hollow blocks; 
large puzzles; sets of wooden animals and people for block play; small aprons, nurses’ 
caps, pocketbooks, ties, for dramatic play in housekeeping center. 


TABLE 4 Rooms Noadad by Elamantary Childran as Ralatad to School Siia 



Church school. 

1-89 pupils 

Church school. 

100-299 pupils 

Church school, 

300-499 pupils 

Church school, 

500-899 pupils 

Church school. 

900 or more pupils 

Primary. 

grades 1. 2, and 3 

Enrollment up to 18. One 
room where age group can 
meet, but if necessary along 
with the entire church school 
session. May be part of 
large space divided 

Enrollment 24-54. One 
room; or one large room and 
one medium size room for 
approximately 25. Two 
grades can use large room 
for all purposes. One grade 
can use smaller room for all 
purposes or unite with the 
other two grades 

Enrollment 60-80. Three 
rooms - one for each school 
grade to be treated as three 
separate groups; or may 
come together occasionally 
for worship or other pur¬ 
poses 

Enrollment 86-162. Six 
rooms-or three if there is 
a second session. Handle as 
separate groups. 

Have more adequate 
space for each age 
group. 

Junior, 

grades 4. 5, and 6 

Enrollment up to 15. One 
room or part of room in 
which juniors may be alone 
for at least 45 minutes a 
Sunday May have to wor¬ 
ship some of the time with 
older groups in the church 
school. 

Enrollment 20-45. Same as 
requirements for primary chil¬ 
dren. 

Enrollment 50-75. Three 
rooms, one for each grade; 
or one large room and one 
medium size lor approxi- 
metely 30 

Enrollment 80-135. Same as 
for primary. 
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TABLE 5 Summary of Space and Eqnipmant for Elamantary School Childran 


Age group 

Maximum 
children 
per room* 

Floor space 
per child 

Toilets, basins, 
drinking 
facilities 

Wraps 

Primarv, 

Up to 25 - good 

30 so ft-good 

Separate toilets for 

Some prefer in 

grades 1. 2, and 3; 

26-30-fair 

25 SQ ft - fair 

boys, girts. Readily 

room. Use rod 

ages 6. 7. and 8 

30-35 - poor 
(See comment 
below for 
assembly) 

20 sq ft - poor 

accessible on same 
floor. 

Washbasins 28 in. 
from floor. Toilets 

14 in. from floor. 

Sink with running 
water and double 
drain board in room 
preferred 

hangers 42 to 48 
in. above floor, 
shelf above 

Juniors, 

Up to 25 - good 

20-30 sq ft - good 

As above except 

Some prefer in 

grades 4. 5. and 6; 

25-30-fair 

25 sq ft - fair 

basins 30 in; toilets 

room, otherwise in 

ages 9. 10 and 11 

30-35 - poor 

Up to 45 pupils. 

3 rooms; 1 larger 
for assembly at 
times. 

20 sq ft - poor 

16 In. from floor 

recessed corridor 
storage space Use 
rod hangers 48-54 
in. above floor, 
shelf above 


'Pfatgrablv on first floor, abova grade laval 


TABLE 6 Rooms Neodad in Relation to Program and to Size of Church School-Youth OiYition 



Church school, 

1 -99 pupils 

Church school, 
100-299 pupils 

Church school, 
300-499 pupils 

Church school. 
500-899 pupils 

Church school. 

900 or more pupils 

Junior high . .. 

. . Enrollment up to 12 Church 
school class may meet in 
church pew or in nearby 
home. For other types of 
activity, see below 

Enrollment 12-35. Church 
school classes may be held 
in sanctuary if necessary 
but a meeting space is 
needed for other program 
activities 

Enrollment 35-60 Depart¬ 
ment Assembly Room, plus 
two classrooms large 
enough for classes of 15- 
20. Assembly room may be 
used for through-the-week 
activities 

Enrollment 60-100 Depart¬ 
ment Assembly Room with 
classrooms for groups of 

15-20. Assembly room 
should be available for 
activities of junior highs 
throughout the week 

Enrollment 100 or more. 
Three departments should 
be provided, one for each 
grade. Provide each sec¬ 
tion with an Assembly 
Room and classrooms 

Senior high 

Enrollment up to 10. Meet 
in church pews for Church 
school classes. 

Junior highs and seniors may 
meet together for activities 
other than study and discus* 
Sion. Ordinarily the church 
sanctuary, a home nearby, or 
the fellowship room is avail¬ 
able for such use. 

Enrollment 10-30. Same as 
above. Separate room should 
be available for program 
activities. 

Enrollment 24-40 Assembly 
Room with two classrooms 

A third class may meet in the 
assembly room itself. Such a 
room also becomes a head¬ 
quarters for the Youth Fel¬ 
lowship 

Enrollment 50-90 Oepart- 
rrrent Assembly Room with 
classrooms for groups of 
about 20. 

Enrollment 90 Department 
Assembly and Room with 
classrooms over for groups 
of not more than 25. 

Older youth . . . 

If older youth are working, they may wish to have a group of 
their own, or they may join with college students 

If they are attending college away from home, let the college 
pastor know 

If they are attending college at home, provide tor a college- 
age fellowship. Facilities needed are both those listed in this 
section and those under "Adult “ 

For any church to consider; 

Where possible the same room should be used for assembly and worship in the church school 
and also for Sunday evening or through-the-week program Therefore, it should be suited to a 
variety of activities and provided with ample storage space for supplies and equipmant. 
Classrooms should be attractive, efficiently designed, and targe enough to allow for ample 
movement 

Recreation, crafts, hobbies, and drama are part of the ongoing program and facilities should 
be provided for them. A kitchenette is desirable 

For a weekday schedule of activities, room should be easy of access, near building en¬ 
trance 
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Cabinets 

Ample space carefully 
planned for pupils* and 
teachers’ supplies, 
handiwork, picture 
storage Open shelves 
for books 


Display 

space 

Grooved picture rail 30 
in. above the floor 
Tack board 30 to 62 
in. above the floor 
Portable blackboards or 
turnover charts made 
for handlino and tack 
boards on one or two 
sides of room 


Furniture 


Other materials 


Chairs 14 in from 
floor, some 12 in. 

Table tops 30 by 48 or 
54 in . 24 in high 
Small tables for 
beauty or worship 
centers Piano. Record 
player 


Recommended literature, one or more Bibles, 
paper, pencils, crayons, paste, scissors 
Songbook for pianist and teacher's use lone 
recommended in the literature! Pictures, 
books chosen according to unit being 
studied; simple reference books Song 
charts Growing plants or other nature mate¬ 
rials. wastebasket, picture rail, movable 
blackboard or large sheets of newsprint on an 
easel may be desired 


Same as above but 
provide storage for 
maps, large obiects 


Grooved picture rail 36 
in. above the floor 
Tack board 36 to 72 
in above floor 


Chairs 16 in. from 
floor Table tops 30 by 
46 or 54 in.. 26 in. 
high Piano Small 
tables for beauty and 
worship center Record 
player 


Recommended literature, a Bible for the de¬ 
partment, a Bible for each child Songbooks 
for children's use (one recommended in the 
literature), pictures. Books chosen according 
to unit being studied, paper, pencils, crayons, 
paste, scissors; offering container. Waste¬ 
basket, growing plants or other nature ma¬ 
terials. picture rail, movable blackboard or 
large sheets of newsprint on an easel may be 
useful Add later Bible dictionary; Bible 
atlas, maps, a globe, reference books, 
copies of different translations of the Bible, a 
dictionary 


TABLE 7 Summary of Space and Equipment for Youth* 


Age group 

Maximum 
pupils 
per room 

Floor space 
per pupil 

Furniture and equipment 

Junior high f. ft. 
Ml. and grades 

7, 8, and 9; 
ages 12. 13. 
and 14 

20 pupils - good 
10-15 pupils- 
preferred 

15-18 SQ ft-good 
12-16 sq ft-fair 
10-12 sq ft-poor 

Lightweight tables without drawers Space to store 
extra tables and chairs. Comfortable, sturdy chairs, 
blackboard or turn-over chart frames with large sheets 
of paper Display board, wall maps, youth library, 
pianos, record playei and record storage, recreational 
equipment and place to store it Bibles, text¬ 
books. etc 

Senior high and 
older youth, 
grades 10. 11, 
and 12; ages 

15. 16. and 17 

25 pupils 
maximum 

Same as 
above 

Equipped for audiovisuals 

Nearby accessible cloak storage space, toilet facilities 
Storage cabinets for pictures, hymnals, materials and 
supplies Colorful, attractive furnishings in keeping 
with decor of building. 

Older youth. 

18-23 years 





• Provision should be made for recreation, worship, handicraft and hobbies, dramatics, youth choirs, and refreshments 
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TABLE B Rcroms Needed in RaEetfon to Progroin end to $iie of Cliurcli School-Adolt Division* 



Church school, 

!-99 pupils 

Church school, 
100-299 pupils 

Church school, 
300-499 pupils 

Church school, 
500-899 pupils 

Church school, 
too or more pupils 

Young adult 

Emollmenr up to 10. Church 
school dess mav meet in 
sanctuary or In nearby home. 
Social, recreatign, and ser¬ 
vice activities ot class, and 
of voung adult fellowship, 
may use church dining room 
or homes of members. 

Enrollment up to 30. One 
cJassioom advisable espe¬ 
cially for parents' class, or a 
mixed group. Class may use 
sanctuary, Eor other class 
and young adult fellowship 
activities use may ba made 
o1 church fellowship hall, at 
similar room end homes of 
members. 

Enrollment up to 50. Two 
classrooms advisable; one 
for parents' gtoupn one ler a 
mixed group. Sanctuary pews 
may he used Young adult 
fellowship Sunday night and 
week night activities in fel¬ 
lowship hall or other rooms, 
or in homes Provision 
needed loi dramatics, recre^ 
at Ion, and audiovisuals 

EnrolImerri up to 50. Same 
needs in general as medium 
church school, except pre¬ 
vision for more dess group¬ 
ings according to interest 
needs. A church hobby room 
would enlist me tty young 
adults. Provision needed 
also for drametics, recrea¬ 
tion, end audiovisuals 

Enrollment TOO or more. 
Same needs in general as 
laige church school. Mora 
activities on Sunday night 
and week nights will need 
church space because homes 
cannot usually accommodate 
larger attendance. 

Middle adult . . 

Enrolimsnt up to 10, Church Enrollment up to 30 One or Enrollmant up to 50 Same EnrolIment up to 00 Same Enrollment 100 or more 

school class may meat in two class meeting places m genersi spate and equip mem general space and equip mem Smaller classes pf 2Q to 30 

sanctuary of nearby home, sanctuary or ayailabta rooms needs as medium church needs as medium church preferable to one or two 

in other parts ot the church, school, with allowance for school, with allowance for large classes. 

larger attendance and pro- more classes, especially 

vision for Informal interest short-tarm interest groups 

groups 

Middle adults will also bo active in men's feJIowshIps, women s assaciatlans, and other organized groups and will need space and equipment for such 
activities. However, these meeilng places will probably be used by other age groups at other rimes, thus making it unnecessery to build at^d eouip these 
rooms for adults oniv Stofoga space must thus be orovidad for aquipment that will serve the different age groups. 

Older adult 

Enrollment up to 7. No spe¬ 
cial facilities needed. Older 
adults will probably partici¬ 
pate in middle adult study 
and activities. 

Inrpllnientupto21. May par¬ 
ticipate with middlo adults. 

If separate class is needed, 
a section of the pews In the 
sanctuary will probably be 
avallabla 

Enrollment up to 35 

Enrollment 65 or more 

Enrollment up to 65 


* Tht enfoUmeni tigurgi uud In lilts diffn ire beud on $ ssfflpiine a rsrwtv of church schocti. It was found that thtre were sptxoximateiv 27 odults tp erary 100 pupils onrotlod in the 
chuich school Tho fiauro 27 was hrokan down into 10 youno oduHs, 10 middia Bdulti, and 7 oCdar adults Howtvar, church school situations ara so Viriad in proportioneta apa proupinos that 
many excaptioes muil ba mado 

Space should also ba contidarad for maating of ontire adult dapirtmant of iha church school An offica for adminiiiraitpn of the adull dtpanmani. and for lacordi, ii desiribla A fellowship 
hall with itega, kitchenette, proyision for Qudinvisuels. hobbies, recitetion, end sarvica acltyiliea will provide for a muttiplicity nf uses for almost every kind o1 adult need 


TABLE 9 Summary of Spspn and Equipment for Adults* 


Age group 

Maximum 
persons 
per Fonm 

Floor space 
per persen 

Furniture end equipment 

Young fttfuits, 
ages 24-35 

20-25 

preferred 

50 persons 
maximum 

Lecture type, 
6-10 so ft 
per person 

Fecilitlei for study groups and discussions, tables for discussion 
groups and study, comfortable chairs, blackboards or turnover 
charts^ lecterns, pictures, Sib las, books, pianos, cabinets for 
supplies, provision for dramatics and audiovisuals 

Adults, 
ages 35-64 


10-12 soft 
for activity- 
type leeching 

Facilities for teas, tight refreshments, suppers, hobby end recrea 
tion, and informal fellowship weekday clubs, re creation, etc. 

Older adults, 
age 65 up 



Small mediiatien reom apart from the nave er chapel. 


‘ % adults and older adults, rooms should be on fhsi floor, if possible. 
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TABLE 10 Rooms Needed in Relation to Piogrem end to Siie o( Church School Administrative Functions 


Persons and 
functions 

Church school, 

1 -99 pupils 

Church school. 
100-299 pupils 

Church school. 

300-499 pupils 

Church school, 
500-899 pupils 

Church school 

900 or more pupils 

Pastor. 

Study and work room Built- 
in table and shelves with 
curtain or doors to conceal 
mimeograph equipment when 
not in use. 

Study and separate work 
room. Closet for supplies. 

Study and office for secre¬ 
tary with equipment for rec¬ 
ords. Work room with cabi¬ 
nets for supplies 

Study with office for secre¬ 
tary Office for church secre¬ 
tary. Offices for other staff 
members and their secre¬ 
taries. Work room and 
supply closets. 

Same as for 500-899 church 
school with addition of con¬ 
ference or board room ade¬ 
quate for largest group, 
should have table, exhibit 
space, blackboard, A-V 
equipment 

Director of 

Christian 

Education 

None 

None 

Office large enough tor desk, 
table, bookcases, and chairs. 
Space for counseling and 
small committee work 

Office large enough for 
desk, table, bookcases, 
chairs, with space for coun¬ 
seling and committee work 

A separate office for secre¬ 
tary 

Same as for 500-899 church 
school plus offices for age 
group assistants and their 
secretaries. 

Church School 

Supt., SecreiarY, 
and Treasurer 

Desk space with shelves or 
chest of drawers for litera¬ 
ture. supplies, and records 

Room with desks and cabi¬ 
nets for records, literature 
and supplies. 

Room with desks, cabinets 
for records, literature, and 
supplies 

Room with desks, work 
table, filing cabinet for rec¬ 
ords. Storeroom for litera¬ 
ture and supplies 

Same as for 500-899 church 
school but with increased 
space 

Choir Director ... 

. Desk or table space. Cabinet 
for filing church music. 
Closet or cabinet for choir 
robes 

Room with desk or table. 
Cabinets for music and choir 
robes. Shelves for hymnals 
used by choir. 

Office with desk, cabinet, 
and piano. Room with table, 
and cabinets for musk, choir 
robes, hymnals 

Office and studio with 
piano. Room for robing of 
choir with cabinets tor 
music, robes, and hymns 

Same as for 500-899 church 
school but with more ample 
robe closets and robing 
space 

Library. 

Built-in bookcases with 
locks, or space for movable 
units. Filing cabinets for 
records. 

Room with bookcases {built- 
in or movable), table, chairs, 
filing cabinet for records. 
Cabinet for picture files 

Room with bookcases, table, 
chairs, cabinets for records, 
filing pictures and maps 
Exhibit cabinets 

Large room with tables, 
chairs, with space for read¬ 
ing and study. Picture and 
files. Cabinet for records 
World friendship museum. 

Same as for 500-899 church 
school but with increased 
space and equipment 
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Governmental and Public 
CITY AND TOWN HALLS 


St«p« to b« takon in planning and oonatruoting 
a city hail ara (1) datarmining naad, (2) datar* 
mining apaoa raquiramanta, (3) aalaoting an 
architaot, (4) acquiring a aita, (5) approving 
layout, daaign, and arohitacturai faaturaa, and 
(6) davaloping a financial plan. Thaaa atapa ara 
not a ona-two-thraa prooaaa; fraquantly thay 
muat ba dona aimultanaoualy. It ia important 
to hava an idaa of what ia wantad bafora aa* 
lading an architaot, but tha architaot can ba 
halpful in dalinaating wanta. It ia important to 
ramambar that tha city hall muat laat 60 yaara 
or mora. Tha following “doa and don'ta" pro* 
vida a guida to offioiaia angagad in planning 
a naw city hail. 

Do: 

1. Locata tha city hall whara it will ba moat 
oonvaniani and if poaaibla whara land vaiuaa 
ara raaaonabia. 

2. Ba praparad to provida the architect 
with information on dapartmanta to ba houaad. 
tha number of amployaaa, typea of furniahinga 
and aquipmeni, and apacial raquiramanta auch 
aa vault and storage apace. 

3. Provida ample off*straat parking apace 
for both ampioyaea and tha public. 

4. Put moat or all city dapartmani head- 
quarters in the city hall. 

5. Provide for structural expansion and 
flexibility in office layout. 

6. Plan tha city hail from tha inside out with 
emphasis on work flow, convenience to the 
public, and convanianca for employees. 

7. Provida for tha comfort and efficiency 
of employees with controlled ventilation and 
adequate lighting. 

8. Provida for employee lounges and rest 
rooms. 

9. Use materials, construction, and fur* 
niahinga which make the city hall easy to main* 
tain. 

10. Provida open, unobstructed counters 
for tranaactiona with tha public. 

Don't: 

1. Don't locate In an area of daclining prop* 
arty valuas except whan part of a comprahan* 
aiva urban renewal program. 

2. Don't try to ramodal an old post office, 
school building, convention hall, or other build* 
Ing designed for soma other special use. 

3. Don't forget that tha city hall ia an office 
building, not a monument or an ornament. 

4. Don't undaraatimata space needs; tha 
average commercial office building laata 67 
yaara. 

5. Don't tie up valuable space with indoor 
pistol ranges, driva*through garages, private 
exits, wide corridors, and other gadgets. 

6. Don't out up tha city hali into cubbyholes 
for minor offioiaia. 


Planning the A/aw City Hell, Report #212, 
Manaaement Information Service. International 
City Managers' Association, Washington. D C 
September 1061. 


7. Don't build tha city hail over two atoriaa 
in height if at all poaaibla. 

8. Don't lot tha public coma in contact with 
police or criminal activities. 

0. Don't provida in tha main lobby any 
facilitiaa, auch as a cigar and soft drink stand, 
which encourage loitering. 


DETERMINING NEED 

The naad for a naw city hall may seam obvioua 
to those who spend their working hours at the 
city hail. Cailingo ara high; heating coats ara 
twice what thay should ba; space originally 
meant for storage has bean converted to of* 
fioas; electrical wiring violates coda provi¬ 
sions; and tha present facility is Just old any¬ 
way. All of Ihia —and more basidaa —may ba 
true, but what is not known is how extensive 
the naad is. This must ba determined by careful 
study. In determining tha naad for a city hall 
alternate courses of action should ba studied. 

Factors laflusncing Need Determining the extent 
of need involves two areas: (1) condition of 
building, and (2) space needs. 

The condition of the building is the easiest 
to evaluate. Things to be considered ere type of 
construction, structural condition, eleotrioal 
wiring, heating and ventilating, and facilities 
such as raat rooms. Nothing may be seriously 
wrong and a new facility still naeded. but it 
is important to know these points. Careful 
and professional review may bring factors to 
light haretofore not considered. 

At an early stage it is important to hava some 
idea of space needs. This can be determined 
in general terms by having each dapartment 
submit their space needs for review and study, 
if departments are already crowded, additional 
space needed now is not hard to estimate. The 
real problem in determining apace needs ia 
what will be needed in the future. The building 
may be adequate now, but will it be in 5, 10, 
20 yeers? Few cities decide to build a new city 
hall and do so almost Immediataly. Experience 
seems to indicate that a new city hall ia the out¬ 
growth of a number of years of osrafui plan¬ 
ning and, once built, lasts a long tima. 

in astimating future needs not only must 
traditional services such as police and build¬ 
ing inspection be considered but also what 
future aervicea tha city may be required to pro¬ 
vide. One of tha "dos" is to provide for struc¬ 
tural expanaion. However, proviaion for such 
expansion must be in reason, snd should be 
based on projections of future needs. Knowl¬ 
edge of the community and its people is essen¬ 
tial to space planning. City officials should 
know the population projections for ths nsxt 
20 or 25 years, the economic level of the com¬ 
munity, and present snd probable social and 
economic characteristics. 


SELECTING THE LOCATION OF THE CITY HALL 

Civic Ctntsri in selecting the location for a city 
hall, the firat oonaidaration is whether it should 
bo placed on a site by itaalf or whether it should 


be combined with a group of related buiidinga 
in a oivio center. The civic center has had great 
appeal to the city planner because It offers 
certain advantagaa and at the same time pro¬ 
vides for latitude in deaign. The buildings that 
ara included In civic centers range from a 
grouping of strictly administrative offioos and 
service buildings to a complex of office build¬ 
ings, auditoriums, libraries, snd so on. 

The great advantage of a oivio oonlar ia that 
the grouping of public buildings may prove to 
bo convenient to the public in transacting busi¬ 
ness that requires visits to more than one pub¬ 
lic agency. It alao may result in one or more 
governmental units being able to uae the facil¬ 
ities of the other. Finally, it often is convenient 
to have certain facilitiaa grouped together In 
order to expedite interagency and govern¬ 
mental relaliona. 

Obviously if a city hall ia to be part of a oivio 
center, it must be planned in relation to the 
other facilities. For instance, the San Joaa, 
California, city hall is part of a civic center con- 
aiating of a health building, communications 
building, polios garage, county office build¬ 
ing, sheriff's department and Jail, criminal- 
legal building, snd a Juvanile center. Some of 
the facilities, such as the administrative offices 
in the health building, did not have to be re¬ 
peated in the city hall. 

Sita selection for a civic center must con¬ 
sider the factors listed below for locating a 
city hali. In addition, several other points are 
important. The site for a civic center must per¬ 
mit flexibility in building arrangement. Since 
more land is necessary, street patterns may 
have to be altered, and additional land will be 
needed for parking. Once the site has bean 
selected, means must be found to preserve it 
for gradual development of all tha units. Also, 
the site must be located so as not to intarfare 
with the normal development of the business 
district. 

On tha surface the civic center idea has great 
appeal. There are those who feel that canter 
concept has limitations. An article by Richard 
A. Miller entitled "Are Civic Centers Obso¬ 
lete?,'* Architecture! Forum, January, 1959, 
highlights these objections. Miller points out 
that cities range in sice "from mammoth con¬ 
centrations" to small cities. "As a rule, the con¬ 
centration of community buildings can be 
increased in inverse ratio to tha size of the 
city." One of the strong points made in the 
article relates to the discussion above on de¬ 
centralisation of city offices: 

Government buildings —the city hall, fire 
station, and polios stations —which wars 
long the nucleus of most oivio centers, tend 
themselves to be dispersed today. The rea¬ 
son is obvious. Fire and police buildings, 
for example, ara best located at a central 
point in tha street network, and with tha 
building of expressways, this point rarely 
intaraacts with the best location for tha 
mayor's office or tha council chamber. Ser¬ 
vice agencies (such as tha water and park 
departments) increasingly favor haad- 
quarters locations adjacent to their operating 
facilities. In Philadelphia, where two new 
government office-type buildings will be 
erected, the city also plans to rsmodai and 
expand ths old city hall In Pann Canter to 
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houa* the mayor and lha council —thua 
retaining a aymbolic canlar of govarnmani 
in th« hoart of tha city. 

City-Comity BliWing Tha county-a«at city ahould 
invaatigata tha poaaibllily of conatructing ona 
building to aarva tha naada of both tha city and 
tha county. At laaat 40 ciliaa and countiaa 
occupy lha aama building. 

Tha city-county building haa tM^o major ad- 
vantagaa. Flrat, local govarnmantai facilitiaa 
ara togathar, which la fraquantiy a oonvanianca 
to lha public and to city and county aganciaa 
that hava contact with each other. Tha aaoond 
advanlaga la coat aavinga. Oapanding on 
conditiona, a Joint building can ba conatructad 
for laaa mor>ay than two aaparata facilitiaa 
whan ail coata ara conaidarad: land, anglnaar- 
ing and architectural faaa, financing chargaa. 
and ao on. Joint occupancy can raault in op¬ 
erating aavinga. 

Tha majority of citiaa that occupy office 
apaca with tha county faal that tha arrangement 
ia vary aatiafactory. Tha moat often atatad dia- 
advantaga ia lack of room for axpanaion. A 
Joint city-county building muai ba carefully 
planned ao that both govarnmantai unite hava 
area to expand In. A city and a county hava dif¬ 
ferent aa wall aa almilar naada. Whan tha dit- 
faranoaa ara too great, a city-county building 
can oauaa problama. Tha other drawback ia 
that axpanaaa and raaponaibililiaa for operat¬ 
ing tha building ara not alwaya diairibulad 
equitably. It la thua axtramaiy important that 
an agraamant for building operation and main- 
tananca ba worked out in advance of oonatruc- 
lion. 

Locatioa The aalaction of a alia for a city hall 
will ba influenced by a number of ciroum- 
atanoaa. Soma of thaaa conditiona ara limit¬ 
ing in nature, auoh aa tha availability of land. 
Thera ara, however, certain guiding principiaa 
that ahould ba conaidarad. Whan Tacoma and 
Pierce County decided to build a city-county 
building tha planned commiaaiona of each 
govarnmantai unit Jointly developed a aat of 
location factora. Tha aix applicabla principiaa 
for a city hall location ara aa followa: 

1. “Oovarnmant muat aarva and ba accaa- 
aibla to tha people. . Efficiancy of aarvica ia 
related to how convenient govarnmantai facil- 
itiaa ara for tha majority of thoaa citizana uaing 
tha facility. 

2. "Since public aarvicaa muat aarva every 
citizen aa wall aa, and aa conveniently aa poa- 
aibia, thoaa activitiaa muat be located near tha 
canter of tranaportation and tha canter of buai- 
naaa activity. In tha large city public tranapor¬ 
tation comae to a head in tha central buainaaa 
diatrict. Major arterial atraata ara planned to 
bring people in and out of the city canter. In 
moat caaea tha city hall ahould be located near 
public tranaportation, if any, and certainly 
near major arterial atraeta. 

Tha city hall ahould ba near tha center of 
buaineaa activity becauae thia ia where tha 
principal uaera of the facility are moat fre¬ 
quently located. Aa an example, attornaya 
frequently muat uae racorda that ara houaad in 
city hail. A city ahould determine what groupa 
moat often coma to city hall and place tha 
facility aa cloaa to thoaa groupa aa poaaible 

3. ‘Govarnment officaa muat hava integra¬ 
tion with, not iaoiation from, other officaa in 
order to aarva tha public efficiently and effec¬ 
tively." City government aganciaa uae tha 
aarvicaa of profeaaional men and other buai* 
naaaaa. Locating the city hall near the canter 
of buaineaa activity halpa expedite tha work 
of tha aganciaa located in city hall. 

4. "Maximum uae of tranait ayatema will 
reauit in tha laaat public parking areaa and 


cauaa tha laaat congaation on city atraata." 
Obvioualy thia appiiaa only to tha city having 
aoma form of public tranait. People travel 
either by walking or by uaing cara, taxia, or 
public tranait. If tha city hall ia readily acoaa- 
aibla to aulomobilaa only, parking raquira- 
menta would incraaae in direct ratio to the 
incraaaed uae of tha car. For tha city that doaa 
not hava tranait ayatema, location in tha canter 
area of tha city may help to reduce parking 
raquiramanta. People coma to tha city canter 
to do a variety of thinga; fraquantiy they park 
and walk between different placaa of buaineaa. 

5. "Tha central buainaaa diatrict ia tha real 
civic canter of tha 20th century." A lot haa bean 
aaid about tha deteriorating central buainaaa 
diatrict. Tha impraaaion haa bean given that 
tha central city ia drying up; that everything ia 
moving out. Thua why not tha city hail. In tha 
firat place there ia good raaaon to baliava that 
tha moving out haa largely been lha retail atora 
and to a laaaar extant lha office building. 
Secondly, in tha large city, tha oonoantration 
of people makaa it poaaible for certain typaa 
of buainaaa, including retail, to operate more 
afficiantly; in tha amali city tha general buai¬ 
naaa area ia ataying intact for tha aama raaaon. 
A city cannot afford to allow the central buai¬ 
naaa diatrict to dry up bacauaa of tha invaat- 
mant it rapraaanta. Tha proper piacamant of 
tha city hall in tha central buainaaa diatrict 
can contribute to the life of thia area. 

6. "Mora than tha initial land coat muat ba 
included under tha economic conaidarationa of 
tha aita. . ■ ' Tha aita ahould allow for axpan¬ 
aion. Site davaiopmant coat muat ba conaid¬ 
arad. Thaaa axpandituraa include demolition of 
axiating alructuraa, if any, grading utilitiaa, 
and flood protection. 

LAYOUT, DESIGN. AND CONSTRUCTION 
FEATURES 

Btatrit BuNdino Layout Building arrangement 
ia tha next atap in planning a city hall. It ia help¬ 
ful aa a atarting point to uae tha following 
ohackliat of dapartmanta. officaa. apacial-pur- 
poaa rooma, and aarvica araaa in analyzing 
interior building raquiramanta: 

1. Dapartmanta requiring conaiant contact 
with tha general public and tha collection or 
payment of money —for example, tha finance 
department and tax collector 

2. Dapartmanta requiring contact with apa- 
cial claaaaa of tha public-for example, city- 
owned utilitiaa, building parmita, paraonnal, 
city planning, and city dark 

3. Other dapartmanta including public 
worka, recreation, police, fire, etc. 

4. City council chamber and office apaca for 
uaa by tha mayor and councilman 

5. Officaa for tha chief adminiatrator 

6. Courtrooms 

7. Storage vaults and record rooma 

8. Locker rooma, rest rooma. janitor cloaats, 
public talephonaa, and space for heating, ven¬ 
tilating, plumbing, and electrical equipment 

9. "Circulating areas" for lobbies, corridors, 
elevators, and stairways 

Tha relationship of one room or functional 
ares to another is important. No room axiats by 
itself, and many of tha problama of living in a 
building arise from the neglect of this fact 
Dapartmanta related in function should be lo¬ 
cated near one another and conaeoutiva opara- 
tiona planned in production-line style. Exces¬ 
sive lobbies and hall space add to the coat of 
construction without adding usable space 

Tha height of the building will depend upon 
the amount of ground available and the amount 
of office space needed. Land generally is 
cheaper than additional height. Taller buildings 


are more difficult to maintain and require more 
planning of tha interior to gat ralatad functions 
on adjacent floors. Also any city building of 
more than two floors should have an elevator, 
eapecially if the public haa any great uae of tha 
top floor. 

Provision for a full baaemant housing gen¬ 
eral officaa is not often made in new city office 
buildings. Moat profesaionai organizations ad¬ 
vise against locating general officaa in the 
baaemant. The basement can be used for stor¬ 
age and service activities such aa duplicating, 
receiving and shipping rooma, heating and air- 
conditioning equipment, and central switch¬ 
board. 

OtparbiMtAl Ltyoat Departmental layout will 
depend on the activitiaa carried on by the de¬ 
partment and the tools or special equipment 
used. For example, a finance department layout 
may require an open area for accounting clarka 
and collectors with ona or two private offices, 
a machine room, and a vault. The public works 
department, on tha other hand, may require pri¬ 
vate offices for tha director, the engineer, and 
individual inapectora, a drafting room, a vault, 
a plan or map room, and confarance rooma. 

The first step in departmental layout ia to 
survey the work dona by tha department. Work 
flow ahould ba especially studied. A complete 
list ahould ba made of all amployeas and equip¬ 
ment to occupy tha apace. The possibility 
of future expansion ahould ba anticipetad and 
provision made for additional personnel. Pro¬ 
vision also should ba^nada for peak rather than 
average work loads. Flow of work should, 
aa nearly as practicable, be in a straight line. 
Normally, work ahould coma to the amployaea 
rather than their going to the work. Minor 
aotivitiea can ba grouped around areaa of major 
activity. 

Privtta Officts A major factor in the determina¬ 
tion of space needs is the question of who 
ahould got private offices and under what 
circumotancas. Mora space ia required for 
private officaa; apaca utilization is restricted 
through segregation of araos for private of¬ 
ficaa; and considerable expense ia involved in 
rearranging and raorecting partitions. Ventila¬ 
tion, lighting, and heating problems are compli¬ 
cated by a number of small offices; supervision 
and coordination of work, flow of work, and 
communications ara made more difficult. An 
open, well-arranged office haa a more orderly 
and businaaslika appearance than a series of 
small offices. 

Certain conditiona justify private offices. 
First, transactions of a confidential nature re¬ 
quire private facilities. General conference 
rooms, however, where confidential meetings 
may be held as occasion demands, may reduce 
tha need for private offices. Second, piivacy 
ia often desirable not ao much because of the 
confidential nature of the work, but becauae 
of the number of parsons interviewed or be¬ 
cauae the work ia of an independent nature 
which requires more quiet and privacy then the 
open office will allow. There ia little agreement 
as to who should have private offices except for 
the chief administrative officer and department 
heads. 

Chitf Adminittrator'i Offtet The location of the 
chief administrator a office ia important to 
good public relations. It ahould be located so 
as to give the impraaaion of being easily 
reached and open to any caller, but it should 
not ba too prominent. The second floor ordi¬ 
narily ia a good location since soma effort 
must be expended to visit it, and the casual or 
merely curious individual ia less likely to 
intrude. 
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A first’fioor location, howaver, can be jual 
as good if callers are properly screened by a 
secretary or receptionist. It has the additional 
advantage of being close to the offices most 
frequented by the public. Of interest to coun* 
cil-manager cities is the fact that the mayor has 
an office in the majority of cases located very 
close to the city manager's office. See the 


seoond'floor plan of the Alhambra. California, 
city hall (Fig. 1) for a typical esecutive layout. 

The administrator's office should be large 
enough for meetings of department heads 
unless a conferance room adjoins his office. 
A conference table that Mill accommodate 
up to 12 people is desirable. Space should be 
provided adjacent to the administrator's office 


for a secretary and one or more assistants, 
depending upon the size of the city. The sec¬ 
retary's office would also serve as a reception 
room for people who call on the administrator. 

CoHncU Msifibsn The council meeting room 
should be carefully planned if full use is to be 
made of it. Location of the council chamber is 




Fig. 1 Alhambta, Caiifofnia, City Hall. 


SECOND floor PLAN 
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importont becauHe of the public nature of the 
business transacted there. Most of the cities 
with rnullistoried buildings have located the 
council room on the first or second floor. 

The offices located near or around the coun* 
oil chamber are usually those of the city clerk, 
city attorney, and city manager. Small meeting 
rooms and an office tor the mayor and council- 
men may bo located nearby. 

In moat cities surveyed, councilmen sit at 
separate deaks or at a semicircular table, the 
open end of which faces the citizens In only a 
few cities do the councilmen have their backs 
to the public. The mayor usually ails in the 
center flanked by the manager, clerk, and at¬ 
torney. The council table often is put on a dais 
18 in. or 2 ft above the main floor (see Fig. 2). 

It is well to plan the council chamber so that 
it also can be used for other purposes. In many 
cities it is used as a general courtroom for pub¬ 
lic hearings held by city agencies, as a meeting 
room for the oily planning or zoning commis¬ 
sion, for general conferences, and as a public 
meeting room. 

Finance Activities The collection activities of the 
finance department have more contact with 
the public tharx any other municipal activity 
with the possible exception of the police and 
building departments. A prominerrt location 
near the front entrance is therefore desirable. 
Avoidance of cubbyholes for separate func¬ 
tions and provision for a large work area en¬ 
hance the appearance of the building and give 
the impression of a well-planned and efficient 
layout. Collection functions should bo located 
near the public counter with billing, ossessing, 
accoifntlng, budgeting, and purchasing at a 
greater distance. These activities should be 
so grouped and arranged that the supervisor 
can observe the work of all his employees. 
A drive-in collection window should be pro¬ 
vided where possible. 

A separate, soundproofed machine room 
should be provided where machines are used 
in accounting or billing. Acoustical ceilings and 
walls, tharmopane glass partitions, and car¬ 
peted floors will absorb much of the machine 
noise and make for more efficient working 
conditions in the general office. A vault for 
safekeeping of records should be provided 
unless one is provided near by in the city 
clerk's office. 

Polica Department The police department is 
singled out for discussion because of the spe¬ 
cial facilities it needs other than regular office 
space. As noted, the police department is fre¬ 
quently not included in the city hall. When 
it is. however, it should be basically separate 
from other city hall activities, and public and 
criminal activities should be separated. 


6eF>uYY 

CITY CLERK 


The extent of facilities will depend largely 
on the size of the community and the size of 
the department. In planning police station facil¬ 
ities, several basic needs should be considered 
by all cities. Jail cells should be uway from pub¬ 
lic areas. Prisoner retention for any period re¬ 
quires toilets, kitchen facilities, and separation 
of men and women prisoners. Because of the 
expense of cellblocks, the possibility of using 
county jail facilities should be investigated. 
Many communities contract with the county 
for prisoner care. This may be impractical for 
very large cities, but cities up to 100,000 
certainly can effectively use this method of 
reducing police station cost. If county facil¬ 
ities are used, it is then necessary only to pro¬ 


vide a retention room or rooms with toilet 
facilities. Such rooms do not need to be regular 
cells. 

The communications center should bo 
isolated from the general public and other work 
areas. However, in smaller communities where 
it is necessary for communications personnel 
to act as receptionists, this is not possible. 
In such a case the communications section 
might be located in a glass enclosura with a 
sliding panel. 

Fingerprinting, photographic, identification, 
and booking areas should be locoted together, 
although not necessarily in the same room. 
Where possible, a separate prisoner entrance 
loading directly into the area for booking 
should be provided. The easontiol element is 
to provide a continuoua process of book¬ 
ing, fingerprinting, photographing, and identi¬ 
fying of prisoners in the same area of the build¬ 
ing. Wlrere possible, it is desirable to have the 
area near the jail or retention area. 

Provide plenty of space for storage. Firearms 
and other equipment should be stored in 
looked cabinets. Room for confiscated, lost, 
and abandoned articles is necessary if such 
items are to be kept properly. 

When patrolmen change shifts on beats it 
is not necessary to have a large assembly room, 
but it is desirable to provide space for officers 
to fill out reports. In largo departments, the de¬ 
tective force will need a separate room with 
lineup facilities. 

In the very large departments separate 
rooms lor interrogating prisoners are necae- 
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BHry. In the medium-si^ed department, the de¬ 
tective squad room can be used for interroga¬ 
tion. A separate room for the use of prisoners 
and their attoriteys or visitors is important 
when the station has facilities for housing 
pri8or>er8. Finally the large city should have a 
courtroom near the Jail or detention facilities 
of the police department. 

The police department facilities of the 
Roleigh city hail are well planned (Figs- 3a-c). 
Separation is achieved by having the police 
department on ground level except for the dcr- 
tective bureau. The detective bureau is reached 
by a stairwell located so that the general public 
would not have use for if. Notice that the traffic 
violations division is on the second level right 
across from the city clerk and treasurer’s of¬ 
fice- This places money collecting in one area 
and very convenient to the public. The munici¬ 
pal court is off the lobby on the ground level 
and next to the male and female lockups. 

Dsiign of tho Citv Hall The city hall is essentially 
an office building, not a monument or an 
ornament. The building should be so designed 
as to be economical in construction and main¬ 
tenance. True long-range economy is achieved 
by a judicious balance between original cost 
and maintenance cost. A building with cheap 
materials and equipment for the sake of low 
first cost may be quite expensive in main¬ 
tenance and replacement. 

Even though the city hall should be basically 
functional and not a monument, originality 
in design is not precluded. 
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TABLE 1. Unit Spoce R«quir»mentft of Iho Courtroom 


ParticipanH 

Judge 

Clerk 

Reporfer 

Boiliff 

Attorney 

Port/ 

Witno>% 

Juror 

Pre»» 

Public 


Furniture orea 
per person, sq ft 


20-25* 
15-18 
8-9 
8-9 
15-I8t 
n-I3 
7 9* 
4-5* 
6-7 
3-4 


Movement area 
per person, sq ft 

25-30 

15-17 

3-6 

3— 6 
17-22 

5-7 

8-11 

4- 5 
4 8 
3-4 


Total oreo 
per person, sq ft 

45-55 

30-35 

11-15 

11-15 

32-40 

16-20 

15-20 

8-10 

10-15 

6-8 


• Add o nonencroochment distance of 5-6 ft 
t A- 




GENERAL TRIAL COURT 
Trial Oporatione 

Jury triois, whether civil or criminal, involve five 
general operations: opening preliminaries (includ¬ 
ing impaneling of the jury), opening statements, 
presentation of evidence by each side, closing 
statements, and deliberation and decision. 

1. The opening preliminaries start with the 
bailiff's announcement that the court Is in session 
and the naming of the presiding judge, who enters 
and calls the first cose. The attorneys first have 
the opportunity to moke motions in the case, then 
they signify thot they are ready for trial. After 
the jury has been impaneled and sworn, an attor¬ 
ney may ask that all witnesses other than the 
parties be excluded from the courtroom. If the 
judge so rules, he informs the witnesses where 
they should wait. The court moy recess a number 
of times, and it may adjourn to reconvene the 
following day or at some later time. 

2. The prosecutor or the attorney for the plain¬ 
tiff generally presents the first opening statement, 
followed by the defendant's opening statement. 
Each attorney tries to present the strong points 
of his cose in his statement, defining the issues 
and describing the evidence he intends to present 
in support of his contentions. Motions may be 
mode during or at the end of the opening state¬ 
ments. 

3. The attorneys for each side then present 
their evidence. The prosecution in a criminal case, 
or the plaintiff in a civil action, goes first. Evidence 
consists of all exhibits and testimony by witnesses, 
including parties. Absent |sic| a priori stipulation 
on its admissibility, the opposing attorney may 
challenge the admissibility of any exhibit. The 
jury may be dismissed while the attorneys present 
their arguments to the judge on the matter, or 
the arguments may occur at the judge's bench 
or outside the courtroom. Each exhibit received 
in evidence is given an identifying number by 
the reporter or clerk. 

When the attorneys request the isolation of 
witnesses, private and secure waiting facilities 
outside the courtroom are necessary. After each 
witness is called and sworn by the clerk, the attor¬ 
ney who called the witness proceeds with direct 
examination. The opposing attorney then cross- 
examines the witness and the first attorney may 
then examine on redirect. 

4. Each attorney makes a closing statement 
to present the merits of his |herl case forcefully 
and persuasively. Although practices vary, the 
judge usually has had an earlier conference with 
the attorneys about the length of these statements 
and the content of instructions to be given to 
the jury. Generally, each attorney prepares the 
instructions which he [she] wishes the judge to 
give to the jury. The judge may use any of these 
or, in most jurisdictions, may frame his [her] own 
instructions. Opposing counsel may object to spe¬ 
cific instructions given by the judge. A growing 
number of states are adopting “pattern" jury in¬ 
structions, which are standardized expositions of 
points of law to be used in every cose where 
they are applicable. Such instructions should re¬ 
duce the number of inconsistent ond conflicting 
decisions in the trial courts of the state and even¬ 
tually reduce the number of appeals. 

5. Jury deliberation and decision continues un¬ 
til agreement is reached or the jury informs the 
bailiff that it cannot agree upon a verdict. Delib¬ 
erations can continue for days, and unless facili¬ 
ties are planned so that the trial courtroom can 
be utilized for other proceedings during this pe 
riod, the spoce it not being used efficiently, 


After the jury returns a verdict, the losing attor¬ 
ney may ask that the jury be polled; the judge 
then osks each juror if the verdict properly states 
his decision. Judgment may be entered on the 
verdict forthwith, or judgment may be reserved 
until the judge has ruled on post-trial motions 
filed by counsel. 

Space Requirements 

Table 1 shows the oreos for movement and furni 
tore (including working and seating surfaces) 
which each person in the courtroom requires. The 
nonencroochment distance of 5-6 feet for the 
judge insures a degree of privocy commensurate 
with his role. A nonencroochment distance sur¬ 
rounding jurors and witnesses helps prevent viola¬ 
tion of the jurors* impartial role by attorneys and 
lessens the impact of ottempts to intimidate wit¬ 
nesses. 

Numerous coses involve severol parties and 
more than one attorney for each side. Space 
should be provided for four attorneys and four 
parties, on area of 192-240 square feet. In addi¬ 
tion, a space of 112-140 square feet must be 
provided for twelve jurors and two alternates. 

Thirty jurors are usually called for examinotion 
(voir dire); if thirty spectators are assumed, the 
total public and observation seating area required 
would be 180-240 square feet, with perhaps an 
additional 50-75 square feet for the press. A 
total space of 534-695 square feet is required 


to accommodate all active (304-380 square feet) 
and passive (230-315 square feet) participants. 
This does not include general circulation space. 

Communication and Spatial Patterns 

The four types of communications in every court¬ 
room are visible, audio, movement of people, and 
document transfer. By studying the frequency and 
importance of communications, a communication 
pattern is developed for each person in relation 
to every other person in the courtroom. The com¬ 
munication pattern is then utilized to show how 
each person should be spatially related to every 
other person. The patterns for the four types of 
communications, together with the unit space re¬ 
quirements, provide the analytical basis for o 
courtroom plan. 

A Tofol Cammunicatian System By combining 
the separate analyses of visual and audio commu¬ 
nications, movement of people and document 
transfer, a total pattern af cammunications is 
achieved (Fig. 2). The attorneys and judge are 
the main nodes of communication, followed in 
importance by the witness and the jury. 

Figures 3 and 4 are the final composite spatial 
disposition diagrams resulting from o superimposi¬ 
tion of separate diagroms. These diagrams reveal 
that if the visual requirements of the active partici¬ 
pants are met, most of the other requirements 
are fulfilled. 



Fig. 2 A totol communication tyslom for jury Iriolt. 
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Fig. 3 Spatial dispokilion for jury trials, basod on a total communi¬ 
cation system (altornote A). Fi9* S Inlargod public and press areas for jury triols (olternote 

A). 




Fig. 4 Spatial disposition for jury trials, based on a total communi¬ 
cation system (olternote B). 


Fig. 6 Enlorged public and press areos for jury triols (alternate 

B). 


In Fig. 3 (alternate A) the bailifF can move 
unobtrusively to judge, witness, and jury; easily 
supervise and escort vritnesses and jurors; run er¬ 
rands for the judge; and keep the public and 
press under constant surveillance. In Fig. 4 (alter 
note B), he has to cross the room to reach the 
jurors. 

In both diagrams the witness is located within 
the private conversation zone of the judge. To 
keep him (her) out of this zone and still meet 
the visual requirements, the space around which 
the active participants are grouped must be ex¬ 
panded. Failing this, the judge's bench should 
be designed so that the end farthest from the 
witness box can be used for private talks between 
judge and counsel with the reporter present. 

Only visual and audio requirements need be 
considered in the location of the public and press. 
No satisfactory visual location of the observation 
area permits it to fall wholly within the desirable 
audio zone, although alternate A is better in this 
respect than any other disposition. 

Observation Spoce Problems The space allo¬ 
cated to public and press in Figs. 3 and 4 may 
not be sufficient for cases that attract a large 
attendance. Figures 5 and 6 show its possible 
expansion. 

The ability to satisfy visual and audio require¬ 
ments decreases os the observation space ex¬ 
pands beyond Its optimum position. With an ex¬ 
tension sidewoys, the public and press move 
behind the primary participants and are less able 


to see faces cieorly. If the public and press space 
is extended around the rear of the jury box, ob¬ 
servers would still be able to view all the other 
participants. If the observation space is extended 
around the rear of the attorneys' and porties’ 
stations, the public and press would see the attor¬ 
ney only from behind when he addresses the 
court. Such extension would also conBict with 
any expansion of the area for attorneys and par¬ 
ties in cases involving several of each. Alternate 
B (Fig. 6) therefore appears more satisfactory for 
courtrooms requiring large observation seating 
capacities. 

Providing a large public observation space in 
every courtroom to accommodate an occasional 
well-publicized case is unrealistic ond expensive. 
Most courtrooms require only sufficient space to 
accommodate relotives and friends of the defen¬ 
dant or people directly related to the case. 

In jurisdictions where the impaneling of jurors, 
including the voir dire questioning, is performed 
in the courtroom, there should be adequate space 
for the seating of prospective jurors. The observa¬ 
tion area is the natural place for this purpose. 
If thirty persons are required from which to im¬ 
panel a jury, the observation area should provide 
seating for this number plus some observers, per 
haps a total of forty. If the jurors are impaneled 
outside the courtroom, twenty seats would be 
quite odequate for observers. 

In each jurisdiction, average and maximum 
public attendance for each type of case should 
be recorded and analyzed to assist in the formula¬ 


tion of space requirements for future facilities. 
Occasional cases for which a large public atten¬ 
dance is anticipated can be assigned to courtrooms 
equipped with larger public observation spaces. 
One judge writes: "With respect to courtrooms 
for jury trials, I believe they must be basically 
of one size. The need for larger space for the 
public during an important trial would hove its 
drawbacks. Basically, we are interested in the 
litigants, their witnesses and relatives and 
friends—not to provide an amphitheatre for those 
interested in watching a particular procedure." 

A recent survey indicates that most news re¬ 
porters want a court location where they can 
clearly see and heor the primary participants; 
leave the courtroom with minimum disturbance.* 
hove adequate writing surfaces, an unobstructed 
frontal view of all participonts and a clear close- 
up view of all exhibit boards; and be close enough 
to the witness to hear every word. 

Because they fear it would set a precedent 
for excluding the press from the courtroom, most 
news reporters sec little merit in seating the press 
in another room behind a one-way window with 
a view of the proceedings. However, there is some 
interest in an enclosed press area behind a one¬ 
way window which would permit the use of 
phones and possibly courtroom photography. A 
one-way window would give news reporters maxi¬ 
mum freedom to converse and move about and 
enable them to have instant communication with 
their offices in order to meet deadlines. Some 
news reporters, on the other hand, think that o 
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Fig. 7 Opfimum acc*ft» to fho jury triol courtroom (oltornoto A), 
o. If jury imponolod in courtroom, b. If jury imponolod outtido 
courtroom. 


courtroom should be designed primarily for the 
trial proceedings and that no special provisions 
should be made for the press. 

In most general trial courtrooms today, the 
space ratio betvreen the action area and the pub¬ 
lic observation spoce is approximately two to one, 
with the latter being a physical part of the court¬ 
room. The public is usually placed behind the 
attorneys and parties as a visually integrated part 
of the courtroom. 

if the observation space were separated from 
the courtroom by a glass wall and a sound system 
were installed, there would still be a possibility 
of visual distraction from the audience. This would 
not be the case, however, if one way glass were 
used as the seporating wall. Depending on the 
number of people to be accommodoted, the ob¬ 
servation area could be placed in two or more 
locations. Whatever its size and location, this 
area requires different spatial and other environ¬ 
mental considerations than does the courtroom 
action area. 

Should closed-circuit television be accepted in 
a public trial, the spatial relationship between 
the public observation space and the courtroom 
would be revolutionized. Then the public observa¬ 
tion space would no longer hove to adjoin the 
courtroom, which could lead to several drastic 
design and planning changes. 

■ There would be a significant reduction in the 
size of the courtroom. Few jury courtrooms 
would need to exceed 1,500 square feet, and 
the area of nonjury courtrooms could be consid¬ 
erably smaller. 

■ In a multilevel courthouse, more courtrooms 
could be grouped together on each floor. Public 
traffic could be more readily separated from 
the traffic of courtroom participants; thus, more 
courtrooms on each floor would not necessarily 
mean greater traffic congestion. 

■ Public observation spaces could be centralized 
on the lower floors of a multilevel building, con¬ 
centrating the public traffic to avoid overload 
of the vertical transportation system and mini 
mixing unnecessary movement throughout the 
building. 

Courtroom Accestibilify 

Participants entering the courtroom should be 
able to get to their respective locations as directly 
as possible, a goal best achieved by placing ac¬ 
cess points close to their locations (Figs. 7 and 
8). The diagrams are not meant to pinpoint the 
exact location of each entrance, but simply to 
indicate its general position; nor is it implied that 
each type of participant should hove a separate 
entrance. 

Movement of participants from spaces outside 
the courtroom to their points of access should 
also be as direct as possible. The judge and the 
court staff, coming from their chambers and staff 
offices, should not hove to go through the public 
areas of the courthouse to get into the courtroom. 
This is not merely a matter of convenience. Per¬ 
sonal contact between jurors and the public 
should be avoided under all circumstances to mini¬ 
mize the risk of mistrial. Separate public, private, 
and security zones must be established in the 
courthouse, with similar zones of access to the 
courtroom. 

The alternate plans show the judge, court staff, 
ond jurors coming from their outside private zone 
and going directly to their stations within the 
courtroom. The public and the press should be 
able to enter their observation area directly from 
the public zone. Attorneys, parties, and witnesses 


should be able to enter their waiting areas from 
the public zone and from there go directly to 
their stations In the courtroom. Prisoners should 
come directly through a separate security zone 
to a detention space near the bailiff’s station. 

NONJURY TRIALS, HEARINGS. AND 
ANCILLARY FUNCTIONS 

The current trend in the court system is toward 
achievement of a speedier and more effective 
administration of justice. In the nonjury trial, par¬ 
ticipants are few and the operations are simple,- 
in formal and informal hearings, the participants 
are even fewer and the operations simpler. Thus, 
the physical requirements of these proceedings 
are modified accordingly from those of the jury 
trial. 

Courtrooms equipped for full jury trials can, 
of course, be used for nonjury trials and hearings. 
A flexible arrangement of furniture, with front 
rows which con double os an ottorneys* toble is 
desirable. 

Objectives 

Nonjury Trials In comparison with jury trials, 
nonjury trials reduce the emotional and monetary 
costs; they also require less time for disposition. 
The nonjury trial encourages a substantial reduc¬ 
tion in the real or apparent hostility of attorneys 
and allows the |udge to dispose of many more 


disputes. The time for impaneling a jury is elimi¬ 
nated, and opening and closing statements can 
be much briefer since the judge is presumed to 
be an expert. Arguments can be heard immedi¬ 
ately because repeated recesses for discussion 
out of hearing of the jury are not required. There 
is no need for the preparation of instructions to 
the jury, and the time for jury deliberation and 
decision is eliminated. 

The needs of news reporters and the general 
public are essentially the same as in jury trials. 
However, there is generally much less public inter¬ 
est in nonjury trials,* the physical facilities for news 
reporters and public observers can be reduced 
without impairing any privileges. 

Heorings Whether a hearing is formal or infor¬ 
mal, its primary characteristic is variety. There 
is a broad spectrum of legal proceedings ranging 
from adoption to bankruptcy to arraignment to 
general motion proctice. There is an equivalent 
range in the extent to which heorings can dispose 
of cases. A hearing may result in final disposition, 
temporary resolution, resolution of one part of 
a larger proceeding or a temporary postpone¬ 
ment. The degree to which a hearing is on adver¬ 
sary proceeding can also range widely within the 
same type of hearing, whether formal or informal. 
The some is true of the number ond types of 
persons involved, as well as the degree of simplic¬ 
ity or complexity of their activities. Despite this 


jury osstnibli, 
impancliriQ, 



Fig. 8 Optimum access to the jury triol courtroom (olternote B). 
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diversity, certain general observations can be 
made about tbe objectives of both formal and 
informal hearings. 

Formal hearings require flexibility seasoned 
v/ith appropriate solemnity and restraint. Plexibil 
ity is needed because of the variety of matters 
which moy come before the presiding officers, 
who moy or may not be judges. Appropriate so¬ 
lemnity and restraint are needed because of the 
hostility which may be present. 

Informal hearings require Rexibility seasoned 
with kindly or businesslike responses from the pre¬ 
siding officer. The hearing should aim at maximum 
interchange within a quasiprivate environment. 
Informality con be achieved without loss of dig¬ 
nity and with minimum restraint on all partici¬ 
pants, including the presiding officers. Flexibility 
is required because of the great variety of legal 
proceedings heard informally. When personal 
problems are involved, an atmosphere of calm 
and friendly concern is needed. For Rscal matters 
like bankruptcy or small claims, an atmosphere 
of efficiency and businesslike involvement is desir¬ 
able. 


Operations 

Nonjury Triols The general operations of the 
nonjury triol include the opening preliminaries, 
opening statements, presentation of evidence, 
closing statements, and deliberation and decision 
by the judge. 

With the elimination of a jury, activities are 
simplified. Opening preliminaries involve only 
convening of the court and determining that all 
parties or their representatives are ready for trial. 
Opening and closing statements tend to be 
briefer. Presentation of evidence moy evoke ob¬ 
jections, but these can be argued and ruled upon 
immediately by the judge. Closing statements are 
usually confined to questions of law raised by 
the case. The judge either gives his decision imme¬ 
diately or takes the case under advisement. In 
the latter instance, he often asks for briefs from 
each side. After the decision, post-trial motions 
are RIed and later considered by the judge, and 
a judgment, final unless appealed, is given. 

Hearings Certain hearings are almost indistin¬ 
guishable from trials without a jury ond, further, 
the dividing line between formal and informal 
hearings is as nebulous os the line of demarcation 
between informal hearings and conferences. 

Hearings, both formal and informal, may be 
related to a trial or may be used as a substitute 
for a trial to dispose of cases in certain specialized 
legal proceedings involving, for example, minors, 
incompetents, injunctions or probate matters. 

Most hearings related to trials involve motions, 
which ore typically requests that the court decide 
a single issue such as jurisdiction or a change 
of venue, discovery requests, a motion for a new 
trial or postponement of sentencing. Motions can 
be mode verbally at the hearing or presented 
in writing, and arguments con be verbal or in 
the form of briefs. Decisions can be expressed 
as an opinion or o verbal assent or dissent. 

The operations in the formal hearing include 
the opening preliminaries; presentation and argu¬ 
ment, In which the presiding officer may play 
an active role,- and decision by the presiding offi¬ 
cer, They are not too different from nonjury tri¬ 
als—somewhat less elaborate but still retaining 
the formal qualities of a trial. The presiding officer 
moy be a judge or a court officer such as a referee 
in bankruptcy cases. Typically, a clerk and a court 
reporter make an official transcript of the pro¬ 
ceeding. 


Opening preliminaries include convening the 
hearing and determining that all necessory parties 
or their representatives are ready to proceed. 
Depending on the type of hearing, the presiding 
officer may actively participate in examination 
of a party or witness or may sit os a disinterested 
overseer of the proceeding. In the lotter instance, 
the hearing operates in much the same fashion 
as a nonjury trial. Decision by the presiding officer 
may be made immediately, or he may take the 
matter under advisement and hand down o deci 
sion at a later date. 

Informal hearings ore similar, but less stylized 
and often private. Attorneys are frequently not 
present and usually a small number of persons 
attend. Very often court reporters are not neces¬ 
sary and in some instances the presiding officer 
does not use a clerk or boiliff. Official orders 
are either prepared and signed during the hearing 
by the presiding officer or prepared, signed, and 
transmitted at o later dote. 

Exploration of the problem and its possible so¬ 
lutions may involve ordered presentations by the 
parties or their attorneys, or it may only be a 
conversation between the presiding officer and 
someone who has a problem. The problem can 
be extremely complicated, or it may only require 
a necessary signing of a document. Usually, the 
decision of the presiding officer is made immedi¬ 
ately. 


Requirements of Nonjury Triols ond 
Formal Hearings 

Each nonjury trial and formal hearing exhibits 
different characteristics, but even in the largest 
metropolitan areas it is impractical to design o 
formal hearing room to serve each type of cose. 
Instead, it is more practical to have one room 
which can be adapted to fewer participants and 
differing degrees of formality. Furniture should 
be movable and adjustable in height, so that its 
arrangement con conform to the degree of formal¬ 
ity. Adjustable partitions and ceilings allow for 
change in the size and character of the room 
os needed. 

Except for the elimination of |ury activities and 
the space required for the jury box, the activity, 
space, and communication (visuol, audio, move¬ 
ment, and document transfer) relationships in non 
jury trials and formal hearings are the same as 
in jury trials. There is only a slight variation in 
the degree of importance of the bailiff. 

Composite Spatial Disposition As might be ex¬ 
pected. the composite spatial disposition for com¬ 
munications (Fig. 9) is much the same as that 
for the jury trial (Figs. 3 and 4). The absence 
of a jury enables the participants to be closer 
to each other, and the attorneys and parties can 
be moved toward the judge. The diameter of 



Fig. 9 Spotiol disposition based on a total communication system 
(nonjury trials, formal hearings) 
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Fig. 10 Location of visual equipment and display board (nonjury 
trials, formal hearings) 
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Fig. 11 Acc»»s to the courtroom from roiolod epoeok (nonjury 
trioli, formal hoarings) 


the trial area is also reduced by approximately 
5 feet. 

The use of movable furniture in the trial area 
below the judge’s bench will allow rearrange 
ments to conform to proceedings of differing com¬ 
plexity and formality. With fewer participants, 
the distance between them can be reduced or 
they can be brought into a less formal relation 
to each other. 



Fig. 13 Spotial disposition for informal hoorings. bosod on audio 
roguiromonts 


Figure 10 shows the location of television cam¬ 
eras related to a video tape system. The camera 
behind the clerk is capable of panning 180 de¬ 
grees while the second comcro is fixed on the 
judge and the witnesses. The only variation from 
the jury trial is that the exhibits display board 
is now within the range of the first comera. Figure 
11, showing courtroom access, uses the same 
criteria os Figs. 7 and 8. 

Reguiremonts of Informol Hearings 

Compared with trials and formal hearings, every 
thing is simplified and condensed in the informol 
hearing. Frequently, the only participants are the 
judge or hearing officer, the clerk, ond the party 
or parties, although attorneys or other representa¬ 
tives of the parties, a court reporter, and wit¬ 
nesses olso attend at times. Even if open to the 
public and press, the degree of public interest 


is so low thot observers can readily be accommo¬ 
dated with a few extra chairs. 

The communication patterns among partici¬ 
pants in such hearings are similar to those in trials, 
but simplified by the absence of the bailiff, jury, 
public, press, and others. 

The smaller number of people and the informal¬ 
ity require a more intimate arrangement of partic¬ 
ipants. A spotial disposition for visual communica¬ 
tion based on the maximum visual angle of 150 
degrees reduces the distance between the |udge 
and the attorneys to less then 15 feet and be¬ 
tween the court reporter and the farthest party 
to less than 25 feet (Fig. 12). 

Beyond the maximum audio angle of 140 de¬ 
grees. speech intelligibility reduces rapidly. In Fig. 
13, optimum audio conditions exist within the 



area enclosed by the broken dotted line, the result 
of drawing 32'foot arcs from the major partici 
ponts. 

Movement during informal hearings is minimal, 
although sometimes the judge and the attorneys 
may discuss matters privately ot the bench outside 
the hearing range of the parties and witnesses, 
with the reporter olso moving to the bench. Occa¬ 
sionally attorneys and their respective clients may 
have private conferences. For the most part, how 
ever, all remain seated throughout the proceed¬ 
ings (Fig. 14). 

Spatial disposition based on the transfer of 
documents between participants is shown in Fig. 
15. Again the attorneys are the most active par¬ 
ticipants, transferring documents and exhibits to 
the judge, clerk and witnesses. Figure 16 shows 
the composite spatial dispasition af participants. 
The attorneys and parties are placed In front of 
the judge who is flanked on one side by the 
clerk and by the witness, if any, on the other. 
The court reporter is adjacent to the witness and 
is approximately equidistant from the judge and 
the attorneys. This results in a generally elliptical 


judge 



Fig. 12 Spotiol disposition for informol hoorings, bosod on visual Fig. 14 Spotiol disposition for informol hoorings, bosod on move 

roquiromonts mont 
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shape, but where witnesses and a reporter do 
not attend, a Bexibie furniture arrangement per¬ 
mits parties and their representatives to be moved 
closer to the judge. 

To emphasize his role, the judge's bench should 
be raised, but not so high as to prevent informality 
in the proceeding. Since all participants remain 
seated when speaking, it is sufficient for the judge 
to be one step above the eye level of the other 
participants. The nonencroachment distance be¬ 
tween attorneys and the judge and between the 
witness and attorney during examination should 
be maintained at a minimum of 5-6 feet. 

Ideally, there should be three separate points 
of access into the informal hearing room, as 
shown in Fig. 17. The judge and the court stoff, 


Fig. 15 Spotiol disposition for informal hoarings, basod on docu¬ 
ment Ironsfer 


judge 



attorrsey atlorney 


Fig. 16 Spatial disposition for informol heorings, based on a total 
communicotion system 



Fig. 17 Access to the informal heoring room from related spaces 
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including the clerk and the court reporter, should 
hove separate private entronces into the room. 
The attorneys and the parties can enter either 
from their waiting spaces or from the public wait¬ 
ing space. Witnesses involved in informal hearings 
do not normally require isolotion, so seating spoce 
could be provided for them within the room. 

Andllory Functions 

Several ancillory functions primoriiy identified 
with trials and hearings may also have some rela¬ 
tion to other court functions. Conferences be¬ 
tween attorneys ond parties call for conference 
rooms. Attorneys should be able to relax and 
work In the privocy of on attorneys' lounge, vrhile 
the public and news media should have separate 
fociiities. When witnesses are isolated, they are 
the respansibiiity of the bailiff and must remain 
in witness isolation spaces until called to testify. 
Temporary detention of the occused or defendant 
in detention facilities is the responsibility of the 
law enforcement officers, but the security and 
safety of jurors during jury deliberation and se¬ 
questering are the responsibility of the bailiff. 


Analysis of movement among these activities 
shows their relative importance to be in the fol- 
bwing descending order: trial and hearing, wait¬ 
ing, warking and relaxing, public waiting, confer¬ 
ence, news reporting, jury deliberation, detention, 
witness isoiotion, and fury sequestering. 

Figure 16 shows the interspatiol movement pat¬ 
tern for ancillary functions. Witness isoiotion and 
jury deliberation and sequestering spaces should 
be located in close proximity to the witness stand 
and to the jury box, respectively. The other ancil¬ 
lary activities are related to each other and should 
be grouped together near the courtroom. The at¬ 
torneys' lour>ge should preferably have a separate 
access into the courtroom and be reodiiy accessi¬ 
ble to the detention space. In addition, the deten¬ 
tion space should be close to the defendant's 
station in the courtroom, with direct access. Press 
facilities should be located near the courtroom 
and reasonably near the conference and waiting 
spaces. The public waiting space should provide 
occess to the conference and waiting spaces, 
press facilities and the attorneys' lounge, as well 
as ta the public observation spoce in the court¬ 


room. If audiovisual devices are used, however, 
the public observation space does not have to 
be located in the courtroom. Table 2 shows unit 
space requirements for each ancillary activity 
both on a per person basis and as modules for 
minimum requirements. 


TABLE 2 Unit Spoce Requirements of Ancillary 
Functions 


Spoca 

Areo per 

person, 
sq ft 

Areo of com¬ 
bined spaces, 
sq ft 

Conference spoce 

20-27 

80-108 (4 persons) 

Woiting spoce 

13-20 

260-400 (20 persons) 

Wirness isolation 

44-63 


Attorney's lounge 

Lounge spoce 

13-20 

130-2(X) (10 persons) 

Work spoce 

44-63 


Press room 

Interview space 

20-23 

200-250 (10 persons) 

Offices 

69-75 
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THC DISTRICT COURT 

Court apaco* moat fraquantly raquirad In fad* 
aral buildinga are for lha dialriot court which 
hoida aaaaiona in lha principal clliaa of ita 
judicial diatrict and ganarally haa ita haad- 
quartara In lha largaat or moat oantrally located 
city in tha diatrict. 

Part 1. Oatcription 

JuritdictMM Tha diatrict court ia tha fadaral 
court of original juriadiction whara caaaa ara 
givan thair initial trial. Each atata compriaaa 
at laaat ona judicial diatrict and, dapanding 
upon the volume of buainaaa and ita geographi¬ 
cal diatribution, a atata may be divided into two 
or more judicial diatriota. 

Spacti Raquirad With a few ancaptiona, a 
United Stataa diatrict court aita at more than 
ona place within each judicial diatrict. Tha fol¬ 
lowing apacaa ara alwaya raquirad: 

Courtroom 
Judga'a auita 
Court officara quartara 
Petit jury rooma 
Grand jury auita 
Witnaaaea' room 

In aoma inatancaa. a diatrict court library, 
jurora' aaaambly room, preaa room, pretrial 
hearing room, and attorneya' confaranca room 
will alao bo required. 

Couit Officcra Raquirina Qttartun At each place 
of holding court, apace will be raquirad for tha 
following officara: 

United Stataa diatrict judge (ona or more, 
depending upon tha volume of buainaaa with¬ 
in tha diatrict) 

Clark of tha court 
United Stataa attorney 
United Stataa marahal 
Probation and parole office 
(one or more) 

Court reporter (ona or more) 

Additionul Offtcut at Majoi lattallatioat Wherever 
a major inatallation of the diatrict court ia ra¬ 
quirad, facilitiaa will be needed in it for the 
following additional officara, if apacified: 

Referee in bankruptcy (ona or more) 
United Stataa commiaaionar 
Jury commiaaionar 

Space Arrangafflunti in Diitrict Court Suita Certain 
parta of the court muat be cloaely connected. 
Courtrooma and thair related rooma ahould 
ordinarily be above the firat floor. In multiatory 
buildinga, all of tha court activitiaa ahould be 
located on conaacutiva floora. It ia not de- 
airabla to place agenciea unrelated to the court 
on tha aama floor with it. The need for aimpla, 
direct circulation for the public and for the 
court officara will influence the location and 
arrangement of the unite of the court. 

G5A Handbook, Public Buildinga Service. 
General Services Administration, Washington. 
D C 


Part 2. Tha Diitrict Coartrooni 

Locatioil The court's activities revolve around 
tha courtroom, ao it should be oantrally lo¬ 
cated. Spacaa for tha officers of tha court 
ahould be placed with regard to thair functions 
in tha courtroom and thair rauponalbilitiaa to 
tha judge. (Figa. 1 to 3). 

llluHliualion Natural lighting may be rastrictad 
to auxiliary officaa, tha courtroom itsalf 
having no outside exposure. 

Oimufisiout Tha minimum alia of a district 
courtroom is 38% ft in width by 56% ft in length. 
Tha ceiling height of a courtroom ahould be 
proportionate to its sixa and to the require¬ 
ments of proper illumination, vanlilation or air 
conditioning, and acouatica. In a large installa¬ 
tion with many courtrooms, most of them 
should be of minimum aixa. Ona or more court¬ 
rooma with additional apace for tha audience 
may be necessary to accommodate trials that 
attract tha public and ara attended by many 
repraaentativea of the press. 

CouftTpoui Eutnuett 

Public Entranca. This is located at tha and 
of tha courtroom opposite tha judga'a bench 
and fitted with double doors swinging out into 
a courtroom lobby. 

Jury Entranca. This entrance ahould permit 
tha jury to peas directly from tha courtroom 
to tha jury rooms, preferably without croaaing 
tha courtroom or passing through any public 
corridor or apaca. If tha priaonara cannot uaa 
tha jurors' entrance door, provide a special 
entranca through which they may be taken to 
tha detention calla. 

Sida Entranca. Provide an entrance, for at¬ 
torneys and preaa reporters, to the courtroom 
area in front of the railing and benches for the 
public. 

Coot ClOMtl For the use of attorneye, provide 
one or more coat cloaeta off the judicial and of 
tha courtroom to accommodate not leas than 
20 coats. For the jurora aeleoted, provide a coat 
closet or alcove either immediately off the 
courtroom or off a secondary lobby which ia 
not accaasibls to the public. 

Fuinhiirc 

Built-in Furnitura. The jury box shall ac¬ 
commodate 14 jurors and ahould be located at 
tha judge's left. Tha following items must be 
provided: 

1 Judges' bench and witness stand 
1 clerk of court desk and court re¬ 
porter 
1 jury box 

12 benches with gsta and railings 

Fiaad Chaira. The jury type courtroom must 
accommodate the following fixed chairs: 

1 armchair for witneaa stands rotary, 
fixed-pedestal 

14 armchairs for jurors, rotary — fixed- 
pedestal 


Movabla Furnitura. Limited to the fol¬ 
lowing: 

3 judges' chaira 

1 clerk of court armchair —rotary 

1 court reporter armchair — rotary 

1 lectern. Fig. 1 

10 attorneys' armchairs — rotary 
10 armchairs for general use 

2 attorneys' tables—120 by 48 In. 

1 press reporters' table—120 by 48 

in. 

1 flagstaff — shaft top 9% ft above 
floor 

Pirt 3. Judgo's Suit! 

CcmpCNIMItl Judge's entire suite includes the 
following rooms: 

Judge's office 

Judge's library 

Judge's reception room 

Judge's toilet 

Judge's coat closet 

Secretary and reception room 

Crier's vaatibula 

Law clerk's office 

Coat closet 

Supply closet 

LocatMM The judga'a suite muat be located 
adjoining the courtroom. A corner office for 
the judge is generally preferred, but it may be 
necessary to place it alsewhara to gat maxi¬ 
mum freedom from street noises. See Fig. 4. 
Locate the judge's office to provide acoeaa to 
the bench either directly from his office or 
through a private passage, so that tha judge 
will not have to go through any public space. 
The judge's office must connect with a corri¬ 
dor, ao that he may enter or leave without pass¬ 
ing through any other office. 

EstfSIMM The entrances required for circula¬ 
tion within the judge s chambers ara shown on 
Figs. 1 and 4. Where several courtrooms ara 
grouped on a floor, judges may pass to the 
courtrooms through a common private corri¬ 
dor. in multistory buildinga, it ia desirable to 
have the judges' suites adjacent to tha court¬ 
rooma so that tha judges do not have to go 
through public spaces or use public elevators 
whan going to or from court. Public entranca 
must be provided for tha secretary's office. 

Jedga i ONica 

Area and Furnitura. As informal pretrial 
hearings are often held in the judge's office, 
the minimum area shall be 750 sq ft. 

Haight. Ceiling height shall be not lass than 
9 ft. 

Shalving. Usable wall apace of the judge's 
suite shall be lined with Hush, adjustable wood 
bookshelves 10 In. wide and extending from 
the floor to the top of the doors. The walls 
abova shall be furred out to the face of tha 
shelves. 

Clock. Install a wall electric clock on a wall 
visible from the judge's desk and not hidden 
by a lighting fixtura. 
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Toif 0 t. It IB desirnbltt to locate the judge's 
toilet so that the entrance is not directly from 
his office. The toilet shall be equipped with a 
noiseless type water closet, a lavatory, a medi¬ 
cine case with mirror, paper holder, towel bar, 
and robe hook. The fixtures shall not be 
mounted on the courtroom wall. Refer to Fig. 4. 

Coat Cios 9 t. It is desirable but not manda¬ 
tory to locate the judge's coat closet off a pas¬ 
sage outside his office. The closet shall be not 
less than 3 ft wide and 2 ft deep; it shall be 
equipped with two 12-in. shelves, hanging rod, 
and coat hooks. 

SecreUfY and Rncaption Room-Char t Vaitibula 

Location. Locate the secretary and recep¬ 
tion room between the judge's private office 
and the law clerk’s oHice. Refer to Figs. 2 and 
4. The first point of entrance to the suite by the 
public is through the vestibule occupied by the 
crier. 

Area and Furniture. The room shall have a 
minimum area of 350 sq ft and the secretary's 
space shall be divided by a railing and gate 
from the reception apace, which shall be not 
less than 7 ft wide. 

Entrances. Figure 4 shows the preferred 
arrangement of entrances between the rooms. 
It is not desirable to put closets or toilets be¬ 
tween the secretary's office and the judge's 
office. 

Law Clehc's OHice The law clerk’s office usually 
should adjoin the secretary's office so that the 
secretary can receive the clerk's visitors as well 


as those for the judge- TItere need not be an in¬ 
dependent public entrance unless the plan 
naturally permits one. Usable wall space shall 
be lined with flush, adjustable, built-in wood 
bookshelves from the floor to the top of the 
doors. The office shall have a minimum area 
of 400 sq ft (500 to 600 sq ft in metropolitan 
areas) including shelving. 

JudgeLibrary Whan a judge's library is pro¬ 
vided, no separate space for the law clerk 
will be supplied, since he will hove his office 
in the library. It is best located adjoining the 
secretary's office and shall be large enough to 
store the number of low books required. Pro¬ 
vide adjustable, built-in wood bookshelves. 

Part 4, Petit Jury 

Dsicription The petit jury usually consists of 
12 jurors, but there may be one or more alter¬ 
nates. It is assumed that in actual practice the 
number of jurors and alternates in the jury 
box during a trial will not exceed 14 At the 
end of the trial, the alternates, if any, with¬ 
draw. and the jury retiree to the jury room to 
consider its verdict. The jury later returns 
to the courtroom to report to the court the 
jury's verdict or disagreefnent. The jury panel 
from which the petit jury is selected consists 
of persons chosen by the jury commissioner 
and the clerk of the court according to law. 
The names of those constituting the panel 
from which the petit jury is selected have been 
drown by the commissioner and the clerk from 


the jury wheel and summoned by the court 
to report as jurors. The panel of jurors ordi¬ 
narily assembles in the courtroom. At a trial 
the names of the qualified jurors in attendance 
and not excused by the court are placed in a 
jury wheel. The clerk draws from the wheel 
one name at a time. The jurors who are finally 
accepted for the trial of the case sit in the jury 
box, and those who are not accepted withdraw 
and their names are replaced in the jury wheel 
by the clerk. If the court has a jurors' assembly 
room, the prospective jurors assemble there 
and do not go into the courtroom until a case 
is called for a trial in which a jury is required. 

Location of Jury Rooms Locate jury rooms so that 
jurors may go to them from the courtroom 
without going through a public corridor or 
going across the courtroom. It is desirable to 
have jury rooms on the courtroom floor level, 
as indicated on Fig. 2, for convenience of aged 
or crippled jurors. Frequently two jury rooms 
are required where there is but one courtroom 
in the building. When there are two or more 
courtrooms, 1 % jury rooms are usually pro¬ 
vided for each courtroom. 

Area and Furniture Jury rooms shall have a min¬ 
imum area of 350 sq ft and must be propor¬ 
tioned to accommodate a table, 120 by 48 in., 
and 14 armchairs. 

Coat Closet and Toilet Rooms Each jury room must 
have a coot closet or alcove, a toilet room for 
men. and also one for women. 
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Fifl. 2 District court plan, first ffoor. 


Entrancai If there are two or more jury rooms, 
they may open into a common lobby under the 
control of a bailiff. 

Signaling Equipmeiit In each petit jury room, 
install equipment to operate a flashing signal 
in the bailiff's lobby and in the courtroom. 

Panic Exits if entrance to a jury room is di¬ 
rectly from a common lobby, such jury room or 
common lobby must have a second exit door of 
panic type, equipped with suitable panic hard¬ 
ware. local alarm signal, and explanatory sign 
on the jury side of the door 

Soundproofing The walls of the jury room must 
be soundproofed, as the jurors' discussions 
would otherwise be audible in adjoining rooms. 
The jury room should have an acoustic ceiling. 

Auxiliary Occupancy When court is not in ses¬ 
sion, the jury room often serves os a waiting 
room, a roll>call room, or a conference room. 

Part 5. Witness Room 

Locatklflf This is for the use of witnesses 
waiting to testify before the court and should 
be located as near the courtroom as possible, 
preferably on the same side as the marshal's 
office. A deputy marshal or bailiff calls the 
witnesses into the courtroom. Refer to Fig. 2. 


Area The witness room shall have a minimum 
area of 200 sq ft. 

Auxiliary Utas When the court is not in session 
the witness room may bo used as a conference 
or committee room. 

Part 6. Jurors' Assembly Lounge 

Three Courtroom Requirements This lounge may 
be required if there are two or more court¬ 
rooms. The size of the lounge will be deter¬ 
mined by allowing 15 sq ft per occupant. The 
lounge shall have a private toilet for men and 
also one for women. Provide on entrance from 
the public corridor and a drinking fountain. 
When a jury commissioner's suite is required, 
the jurors' assembly lounge forms part of that 
suite, but it need not be adjoining or adjacent 
Telephone recesses and cloak room should 
have direct access from this lounge. 

FurniturP The number of selected jurors will 
determine the number of varied style chairs, 
tables, magazine racks, etc., to be installed 
in this jurors' lounge. 

Pan 7. Grand Jury Suite 

Description, Locition, and Components The grand 
jury is impaneled by the court and consists of 
not less than 16 nor more than 23 jurors. The 


grond jury hears evidence presented to it and 
conducts investigations to determine if charges 
or violation of federal criminal statutes shall 
be prosecuted. It is presided over by a foreman, 
named by the court, and usually the cases 
considered by it are presented by the United 
Stales attorney. Outsiders must not be able 
to overhear or observe grand jury proceedings. 
The plan of the grand jury suite shown, Fig. 5, 
indicates the relationship of the rooms and the 
entrances required. The grand jury suite in¬ 
cludes the following rooms: 

Grand jury room 
Witnesses' room 
Bailiff's vestibule 

Coat closet and toilet for men and women 

Grand Jury Room The grand jurors' chairs are 
in either three or four rows, depending upon 
the width of the room. This room shall have 
a minimum area of 600 sq ft to accommodate 

23 jurors' armchairs — rotary and fixed 
1 table-96 by 42 in. 

1 table —54 by 42 in. 

6 armchairs 
1 drinking fountain 

WitfWtMt Room This is for the use of witnesses 
until called by the baliff to testify in the grand 
jury rooms. The witnesses' room shall have a 
minimum area of 300 sq ft. 
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Bailiff't Vettibule This shall have a minimum of 
40 8<| It and must accommodate a desk and one 
armchair. 

Coat Ctosats-Toiloti foi Men and Woman Figure 5 
shouvs a desirable combination of coat closets 
and toilet rooms, but a common coat closet 
or alcove and separate toilet rooms are ao* 
ceptable. 


Part 8. United States Attorney 

Ollttat and Location The United States at¬ 
torney represents the government in all cases, 
both civil and criminal, to which the govern¬ 
ment is a parly or in which it has an interest. 
Since much of the time of the United States 
attorney and the assistant attorneys is spent 
in the courtroom, their offices should be lo¬ 
cated convenient to it, but not necessarily on 
the same floor. 

Compononts The United States attorney has a 
headquarters at some designated city in the 
judicial district, not necessarily the same city 
where the judge's headquarters are located. 
His suite in a courts building varies in size 
in accordance with the amount of work he must 
handle. A typical suite, Fig. 3, will include 
the following. 


United States attorney's office 
Coat closet and toilet 
Reception room 
Secretary's office 

Chief assistant. United States attorney s office 
Assistant. United States attorney s office 
Stenographer's office (two stenos each) 
Conference room 
Visiting attorneys' room 
Library 

Administrative assistant's office 
Vault 

Clerks and files room 

Supply room — general — duplicating 

Storage room 


Unittd Stfltst Attoratv't Office The office of the 
United Stales attorney shall have a minimum 
area of 300 sq ft. 

Reception Room in large installations a public 
reception room, readily accessible to callers, 
shall be provided. It adjoins the secretary's 
office and should be located between the office 
of the United Stales attorney and that of the 
administrative assistant. Refer to Fig. 3. The 
minimum area of the reception room shall be 
300 sq ft. It shall be planned to seat visitors 
and to permit control of intercommunicating 
doors by the receptionist. 


Sscrstarv's Office In metropolitan areas where 
there is a great deal of work, the United Stoles 
attorney may require the services of a private 
secretary, whose office usually is located be¬ 
tween the office of the United States attorney 
and the reception room. 

Chief Aisistint United Steiot Anoraey’i Office The 
office of the chief assistant United States 
attorney shall hove a minimum area of 250 sq 
ft. Locale it adjoining the office of the United 
States attorney. 

Conference Room The conference room shall 
have a minimum area of 250 sq ft. A large in¬ 
stallation may require several conference 
rooms, located for the convenient use of the 
attorneys. This room should be sound treated. 

A»isteni United Steles Attomevt* offices Offices 
of the assistant United States attorneys should 
be adjacent to each other and convenient to the 
chief assistant United States attorney. Each 
office shall have a minimum area of 180 sq ft. 

Librety The library is used by all of the at¬ 
torneys In the suite and therefore should open 
on a corridor. 

Administrative Assistants Office The office of the 
administrative assistant should be located ad¬ 
joining the reception room on the side opposite 
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the United Stotee attorney'a office and ahall 
have a minimum area of 230 aq ft. 

Vauh A vault for the administrative assistant, 
opening into his office, shall have a minimum 
size of 6 by 9 ft. 

Work tad Supply Room A general work and sup' 
ply room convenient to the administrative 
assistant's staff shall have a minimum area 
of 50 sq ft. It may be necessary to provide a 
separate room with electrical outlets for a 
mimeograph machine, photostat machine, or 
other duplicating equipment. 

Stonographors' Offica Provide administrative 
assistant/stenographers' office between the 
offices of assistant United States attorneys, 
allowing a minimum area of 100 sq ft per desk. 
Generally there will be a ratio of two stenog* 
raphers for three attorneys. 

Clerki and Files Room The room for the 
clerks and files shall adjoin and connect with 
the administrative assistant's office. 

Smallai inilallationi United States attorney's 
suites differ in size and requirements in ac' 
cordance with the work in the district. They 
may be as small as three rooms in cities whore 


court is held for a very short period or where 
no assistant United States attorney is regularly 
stationed. Where no United States attorney 
is regularly stationed at a place of holding 
court, his offices will not have a private toilet 
or coat closet and the rooms may be used for 
conference or committee rooms when court 
is not in session. Room sizes will average 
about 200 sq ft each and furniture will cor¬ 
respond with that of similar rooms in a major 
installation. 

Part 9. United States Marshal 

Duties The United States marshal is charged 
with the custody of prisoners and their produc¬ 
tion in court, the maintenance of order in the 
courtroom, the service of processes, the 
appearance of witnesses, the collection and 
disbursement of certein monies and fees, the 
custody of certain property in the possession 
of the court, and other special duties assigned 
by the court. 

LocatNMI The marshal's suite should be so 
located with relation to the courtroom that 
prisoners can pass directly to it from the de¬ 
tention cells without exposure to public con¬ 
tact or view. If the suite is located one floor 
above or below the courtroom, a private stair 


which offers no opportunity for escape must 
be provided for prisoners. In multistory build¬ 
ings with courtrooms on different floors, a 
private elevator to transport prisoners from a 
lower floor or basement entrance to the mar¬ 
shal's detention cells and to and from the court¬ 
rooms is usually required. A freight elevator 
may often serve in lieu of a private elevator 
for this purpose. On large installations, the de¬ 
tention cells may be put in the basement. In 
that case, no additional detention cells ere pro¬ 
vided on other floors. 

Components The United States marshal has a 
headquarters at some designated city in the 
judicial district, not necessarily the same city 
where the judge's headquarters are located. 
The marshal s suite varies in size according 
to the amount of work in the district. A typical 
suite for large installations includes; 

Marshal's office 
Toilet 

General office 
Vault 

Bookkeepers office 
Deputy marshals’ office 
Interviewing room 
Fingerprinting room 

Detention cells for men and for women 
Holding cells 
Storage room 

Evidence storage room (may be in basement) 

Marihari Office This shall hove a minimum 
area of 300 sq ft. Provide a private toilet of not 
less than 30 sq ft. 

Geneial Office Provide a general office with a 
minimum area of 500 sq ft. The public apace 
is separated from the rest of the general of¬ 
fice by a counter and gate. The public space 
should have a minimum width of 8 ft. 

Vault Opening into the general office, provide 
a vault with a minimum area of 100 sq ft. and 
accommodating a money safe Locate the vault 
so that the interior is not visible from the pub¬ 
lic space. 

Bookkeepers' Office Provide a bookkeepers' 
office adjoining the general office with a mini¬ 
mum of 300 sq ft. One desk is provided for 
each occupant. 

Deputies Adjacent to and connected with the 
bookkeepers office (by passage if necessary), 
provide an office with a minimum area of 300 
sq ft for the marshal a deputies. One desk is 
provided for each occupant. 

Fingerprinting Room Provide a fingerprinting 
room with a minimum of 120 sq ft adjoining 
and connecting with the deputies' office In the 
smaller offices, the fingerprinting cabinet 
and lavatory may be placed in the deputies' 
office and the fingerprinting room omitted. 

Interviewmg Room Provide an interviewing 
room with a minimum area of 150 sq ft. located 
so that prisoners can be brought from the de¬ 
tention cells as directly as possible. The room 
shall accommodate one table and four side 
chairs. 

Detention Cells for Men and for Women 

Cetfs for Mon Usually, provide two deten¬ 
tion cells with observation passage. The calls 
shall be not less than 10 ft wide and be large 
enough to accommodate the maximum num¬ 
ber of prisoners detained at one lime. The size 
of a cell shall be determined by allowing for 
each prisoner a minimum of 25 sq ft. 
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Calls for Woman Prisoners. Similar to de¬ 
tention cells for men. 

Ohservation Passage An observation pas¬ 
sage at least 4 ft wide shall be located along 
the exterior wall of the building and be sep¬ 
arated from the cells by a prison-type grille 
partition. The entire cell must be visible from 
the observation passage. 

Holding Collt If required, provide holding cells 
for projects with three or more courtrooms. 
They should be located in back of the court¬ 
rooms near the prisoners' entrance 

Supply and Stoingo Room Provide a supply and 
storage room of required sice convenient to 
the deputies' office. 

Evidence Storage At times marshals have 
custody of bulky evidence, requiring a large 
storage area. A storogo room (preferobly in the 
basement) of 300 sq ft minimum should be 
provided. 

Smallet Initailetioo This suite will require fewer 
and perhaps smaller rooms than the head¬ 
quarters suite in the same district, but the 
arrangement and relationship of its rooms 
will be similar to that of the corresponding 
rooms in a major installation. 

Part 10. Clerk of the District Court 

Duties The clerk is the administrative officer 
of the court. He receives cases for filing in the 
court, maintains the records of its proceedings 


and actions, organizes its calendar, receives 
and disburses its money, and gives information 
to attorneys and interested parties regarding 
the disposition of cases as recorded in his 
office. 

Location It is desirable to locate the clerk near 
the courtroom and convenient to the judge. 
In multiple courts the clerk should be easily 
accessible to the public. 

Compontnts The offices of the clerk of the court 
vary in size and number in accordance with the 
volume of business. The rooms include: 

Clerk's office and toilet 
Chief deputy clerk’s office 

General office, with public space and files 

Examination room 

Supply room 

Work room 

Vault 

Exhibit room 

File rooms as required 

Naturalization clerk's office, with public space 
Clerk'i Offica This shall have a minimum area 


of 500 sq ft and be connected with a private 
toilet with a minimum area of 30 sq ft. 

Ooputy Dark t OHict This shall have a minimum 
area of 300 sq ft and be located between the 
clerk’s office and the general office. 

Gtfieral Offtes srtth Public Spact The size of the 
general office ordinarily will be determined by 
the number of desks, tables, and file oases 
used. But if it requires so many cases for active 
files that they would cause the general offica 
to be disproportionately large, provide addi¬ 
tional file rooms. Preferably they should be 
connected to the general offica: but if located 
on adjacent floors, provide direct stairways 
and dumbwaiters. The public space is sep¬ 
arated from the rest of the general office by a 
counter with one or more gates. The public 
space shall have a minimum width of 8 ft. In 
a very large general office, the counter will be 
U-shaped or L-shaped to accommodate the re¬ 
quired length. Provide a cashier’s grille with 
returns on the counter. Refer to Fig. 6. 

Examinatton Room This is provided for attorneys 
and others who are permitted to inspect the 




Fig. 6 Clark of die district court’s suits (small installation). 


621 




Governmental and Public 
COURTHOUSES 


records. It shall have a minimum area of 150 
sq ft and be connected to the general office. 

Supply Room This should be close to the gen* 
oral office and have a minimum area of 100 sq 
ft. 

Work Room This should be near the supply 
room. It shall have a minimum area of 300 sq 
ft. The clerk of the court may install a photo* 
stat machine Mrith developing equipment and 
other duplicating machines that will require 
water, waste, and electrical connections. 

Vault The vault, which holds a money safe, 
shall open into the general office and be 
planned to prevent public view of the interior. 
It shall have a minimum area of 80 sq ft, lined 
with steel shelving in sections 3 ft long and 
12 in. wide. 

Exhibit Room This shall have a minimum area 
of 250 sq ft. Entrance shall be from a corridor 
through double doors. The portable blackboard 
for courtroom use is usually stored in this 
room. 

Smallai Installation This suite will require fewer 
and smaller rooms, but the rooms will be 
similar in character and relationship to cor* 
responding rooms in a major installation. Re* 
fer to Fig. 6. 

Naturalization Clerk's Office, with Public Space If 

an office for the naturalisation clerk is re* 
qtiired, it should be adjacent to the general 
office of the clerk of the court. The office shall 
have a minimum area of 400 sq ft, with a public 
space. 

Part 11. Jury Commissioner 

Duties and Components of Suite The jury com¬ 
missioner. together with the clerk of the court, 
selects the persons who are eligible to serve on 
the grand and petit juries. Quarters for this 
officer are ordinarily not required except in 
major installations. A typical plan. Fig. 7, for a 
jury commissioner's suite in a major installa¬ 
tion, will contain: 

Jury commissioner's office 
Examination room 
Jurors’ assembly room 
Men's and women's toilets 
File room 

Jury Commistionei't Office This shall have a mini* 
mum area of 250 sq ft. a width of IS ft. and a 
direct entrance from the public corridor. 

Examination Room This shall have a minimum 
area of 200 sq ft and connect to the jury com* 
missioner'a office. 

Jurors' Assembly Room When quarters for the 
jury commissioner are required the jurors' 
assembly room should be part of his suite; 
but the room is frequently required as a sep¬ 
arate unit, when no provision is made for a jury 
commissioner. It shall have toilets for men 
and women and a centrally located drinking 
fountain. 

Fdo Room This shall have a minimum area of 
150 sq ft and be located adjacent to the jury 
commissioner's office. 


Part 12. United States Commissioner 

Dutiut The commissioner is a magistrate who 
exercises certain judicial functions and before 
whom persons are arraigned immediately 


after arrest. He holds preliminary hearings 
of prisoners to determine whether they shall 
be held for the grand jury, discharged, or re¬ 
leased on bail. He issues warrants and writs, 
fixes bail, and sometimes handles juvenile 
cases. 

Location and Compononts The preferred location 
of the commissioner's suite is near the freight 
elevator or the prisoners' elevator. The suite. 
Fig. 8, need not be on the same floor as the 
courtroom. Usually it will include: 

Hearing room 
Commissioner's office 

Secretary's office (required only in larger 
jurisdictions) 

HoarinQ Room This shall have a minimum area 
of 400 sq ft and accommodate: 

1 Built-in combination bench, witness 
stand and attorney's table, built- 
in benches to seat a minimum of 
16 persons 

1 rotary armchair, fixed-pedestal — 
for witness 

1 judge's chair —for the commis¬ 
sioner 

5 armchairs 
10 side chairs 

CotnmitsiOfief'l Offica This shall have a minimum 
area of 200 sq ft and adjoin and connect with 
the hearing room and the secretary's office. 

One-Room Type In certain jurisdictions, the 
work of the commissioner may be insufficient 
to justify a separate hearing room and then 
only a single office of not less than 250 sq ft 
will be required. 



Part 13. Probation and Parole Officer 

Duties The probation and parole officer super¬ 
vises the probationers referred to him by the 
court and the persons released on parole from 



Fig. 8 United States cooMBiuionef's suite. 
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penal inatituliona by Ihe Department ol Jualica. 
For a atated period the probationer or parolee 
ia requirad to report to the officer at apecified 
intervala. He confera with the officer, who 
helpa him aolva hia problema and adjuat him* 
aelf to aociety. To aid the judge in determining 
a aentenoa, the officer, when requeated by the 
judge, makea preaentance inveatigationa of 
peraona convicted of violationa of the law. 

Locatiofi tiid Coaipoiioati The aulte ahould be 
located where it ia acceaaible to the public by 
elevator or ataira. and preferably near the 
marahal'a office, but not neceaaarily on the 
courtroom floor. The number of rooma In a 
auita variea with the amount of work handled 
by the oHicer. See Figa. 9 and 10. A auite may 
conaiat of Ihe following: 

Office for the probation and parole officer 
Officea for one or more aaaiatant officera 
General office, with public apace 
File room 

Supply cloaet or aupply room 

Geiieril Offica witk Public Specs Thia ahail have a 
minimum area of 275 aq ft when there are no 
aaaiatant officera and 350 aq ft when there are 
one or more aaaiatant officera. 

Oftics of Probstios and Parols Officsr Thia shall have 
a minimum area ol 200 aq ft. In an office staffed 
by two or more officers, the area for the chief 
may be increased. The office should connect 



to the general office. In the case of a one>man 
office, it is desirable but not mandatory for Ihe 
probation and parole officer to be able to pass 
directly from his office to the public corridor. 
Where there are two or more aaaiatant officers, 
it ia mandatory that each officer be able to pass 
directly from him office to the public corridor. 

Otficsf for Assiftast Probabos and Parols Officsri 
Each of these shall have a minimum area of 200 
aq ft. 

Fils Room This will be required only when 
there are two or more aaaiatant probation and 
parole officers. It shall hove a minimum area 
of 14 aq ft of file apace for each assistant. 

Pirt 14. Referee in Benkruptcy 

Dstisf The referee conducia haaringa. holds 
conferences, makes findings, and reports to 
the judge the findings and disposition of bank¬ 
ruptcy oases Refer to Figs. 11 and 12. 

Fsll-Tims Rsfsros, Cbisf Clsrk and Tmto or Tkros Attis- 
tant CIsrfci 

Componmnts The referee s work variea in 
the different districts, and the rooms and per¬ 
sonnel in each office will vary accordingly. 
The referee s auite. Fig. 11, generally will in¬ 
clude the following rooms: 

Hearing room 

Referee's office (with toilet) 

General office with public space 
Chief clerk's office 
File room 
Trustees' room 

Hearing Room. Thia shall have a minimum 
area of 600 aq ft, be conveniently accessible to 
the public, and accommodate: 


1 built-in combinetion bench and wit¬ 
ness stand 
1 judge's chair 

1 armchair for witness, rotary, fixed- 

pedestal 

2 attorneya' tables 
7 armchaira 

Built-in benches to seat a minimum 
of 25 peraona 

Referee's Office Thia shall hove a mini¬ 
mum area of 250 aq ft and adjoin and connect 
with the hearing room. 

General Office ¥¥ith Public Space. Thia 
shall have a minimum area of 350 aq ft and con¬ 
nect with the referees office and the chief 
clerk's office. 

Chief Clerk's Office This shall have a mini¬ 
mum area of 200 aq ft and adjoin and connect 
with the general office. 

File Room. Thia shell have a minimum area 
of 250 aq ft and connect with the general of¬ 
fice. 

Trustees* Room One or more rooma, 
approximately 250 aq ft, ahall be provided for 
trustees in the larger courts. 

Rettrea and Oaa or Taro Clarks This small suite 
shall contain the same rooma and equipment 
provided for referee, chief clerk, and two or 
three assistant clerks, except that the file room 
and chief clerk's office shall be omitted. Re¬ 
fer to Fig. 12. 

Part Tiraa Rafaraa and Ona Clark In a district where 
there are very few bankruptcy cases to be 
heard, only one room may be required. When 
this one-room office is provided, the referee 
may hold hearings in a vacant hearing room 
elsewhere in the building or use his own office 
if only a few persons are to be accommodated. 
It shall have a minimum area of 300 sq ft. 
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Fig. 11 Refsreii in bankruptcy. 



Ftp. 12 Rafarae in bankruptcy! suita (tmall installation!. 


Part 15. Miscellaneous Assignments 

Quarters for Visiting Judges When these ere re- 
quired, the spaces shall be generally similar 
to those provided for the resident judge. 

Court Reporter 

Duties and Location. The court reporter 
makes the official verbatim record of the court 
proceedings and furnishes transcripts when 
required. His office may be located anywhere 
in the building. Refer to Fig. 13- 

Components and Furniture. The reporter's 
quarters will include a general office, with file 
space, having a minimum area of 200 sq ft if 
the building has one courtroom. For each addi¬ 
tional courtroom, add 50 sq ft to the general 
office. 

Oistrict Couft Library 

General. When there are two or more court¬ 
rooms. a general law library may be required, 
convenient to the judges' chambers. 

Arrangement. Reading tables should be 
located in front of windows. When window 
spacing will permit, put tables in small alcoves 
formed by bookstacks as separating partitions. 
Provide a main aisle at least 4 ft in width ex¬ 
tending the full length of the room and separat¬ 
ing the reading section from the general stack 
section. 

Areas and Furniture. The si<e of the library 
will accommodate readers to be seated. 

Bookstacks. Legal volumes average 2 to 
2% in. in thickness. 6 to 10 in. in width, and 
8 to 11 in. in height. Thus a stock section 3 ft 
long and 7 ft 3 in. high with shelves 12 in. on 
centers will store about 98 legal volumes. 
Stack sections are made up on single-faced 
wall sections and double-faced freestanding 
sections, which must be arranged in rows with 
the range isles, 2 ft 6 in. wide, and accessible 
from the main aisle 
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cerfoin foderol boards, commission*, and other 
regulatory agencies. There are ten |udicial 
circuits, each composed of several states. The 
District of Columbia is a separate jurisdiction. 
There may be several places of holding court 
within each judicial circuit, but each circuit 
court of appeals has a headquarters court 
within its circuit- 

Spaces Required A courtroom with its auxiliary 
facilities, and spaces for each of the following 
will be required at each court: 

Circuit judges (three or more) 

Clerk of the court 
Library 

Marshal (only if court is in the District of 
Columbia) 

Location The location of the circuit court 
within the building, and the relationship of its 
rooms, is determined by the same conditions 
that govern in the case of the district court- 
Refer to Figs. 14 and 15. 

Part 2. Courtroom 

Oifflensions The minimum size of the court* 
room shall be 38'yJ ft in width by 50 ft in length; 
the ceiling height should be in proportion to the 
size of the room and be designed to meet the 
requirements of good illumination, ventilation 
or air conditioning, and acoustics. 


JU pgE’S CHA M BE^ 
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Fig. 13 Court rufionon* offkoi. 


Remding Tobias. 
people. 


Each of these seats four 


PrOfS Room The location may be at any place in 
the building. Telephone booths with coin tele* 
phones will be installed- This room for news 
reporters may be required in buildings with two 
or more courtrooms. The minimum area of the 
room shall be 200 sq ft. 


CIRCUIT COURT OF APPEALS 
Part 1. Description 

Jurisdiction The circuit court of appeals and 
the Court of Appeals for the District of Colum* 
bia are the intermediate federal appellate 
courts, each having the power to review the 
decisions of the district courts within its judi* 
cial circuit and the orders and decisions of 


JUDGES CHAVP.ERS 
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Entrances Tha public entrance, the judge's en¬ 
trance, and corridor entrances are indicated 
on Fig. 14. 

Buih in FMffltture it shall include: 

Combination judge's bench, clerk's desk, and 
bailiff's desk 
Railing and gotes 

Benches in public space to seat 32 persons at 
2 ft o.c- 

MovsMa Fuinitara This shall include: 

5 judges' chairs 
12 lounge chairs 
1 pedestal armchair for clerk 

1 pedestal armchair for bailiff 

2 attorneys' tables. 60 by 34 in. 

1 lectern 

20 rotary armchairs for attorneys 

2 attorneys' tables, 120 by 48 in. 

Part 3. Judges' Suite 

Locatioa There will be three or more 
judges suites for the circuit court of appeals. 
Each judge's suite shall be similar in sixe, 
arrangement, and equipment to the diatrict 
judge's chambers except that more space for 
books may be required. The judges' suites 
need not adjoin the courtroom but shall be adja¬ 
cent to it and preferably on the same floor. 

Judges' Conferenco Room This shall have a min¬ 
imum area of 400 sq ft, should be connected 


to the judges' robing room and toilet, and must 
accommodate: 

1 table, 120 by 48 in. 

10 armchairs 

Judges' Robing Room and Toilet Provide a robing 
room with a minimum floor area of 200 sq ft. 
so located that judges may enter the courtroom 
without passing through any public space. 
When the plan permits, the robing room may 
open directly into the courtroom. Provide a 
robe closet for each judge. 

Part 4. Assignments 

Clerk of Circuit Court-Large Installation This large 
suite shall be the same in location, sice, ar¬ 
rangement, and equipment as that described 
for the clerk of the court except that there 
will be no naturalization clerk's office. 

Library This shall be similar in location and 
size as shown on Fig. 14. 

CUSTOMS COURT 
Part 1. Description 

Jurisdiction The United States Customs Court 
has exclusive jurisdiction over all civil actions 
arising under the regular tariff laws, the inter¬ 
nal revenue laws relating to imported merchan¬ 
dise, and the provisions set forth in the various 
reciprocal trade agreements. Cases coming be¬ 


fore the court for trial ore handled under the 
legal procedure established by the Customs 
Administrative Act of June 10, 1890, and the 
several acts supplemental thereto. The court's 
function is to interpret the law and the facts 
respecting the classification of merchandise 
and the rotes of duty imposed thereon In 
addition to the court's exclusive authority to 
determine the dutiable value of imported mer¬ 
chandise, it also has sole jurisdiction in pro¬ 
ceedings wherein relief is sought from so- 
called penalty or increased duties imposed by 
law because the final oppraised value exceeded 
the value declared on entry. 

Location 

Headquarters The United States Customs 
Court is in New York City. In addition to the 
regular trials during the year at New York, 
various circuits are held by the customs court 
in approximately 49 customs districts covering 
the entire United States and its possessions, 
embracing more than 298 ports or subports 
of entry. All its cases are tried without juries. 
In some forms of its litigation, the court con¬ 
sists of three judges, and in other cases the 
court is composed of only one judge. When 
cases are heard on circuit, the court usually 
consists of one judge or three judges. The 
judges on circuit are accompanied by a court 
reporter who also acts as calendar clerk. When 
the records have been transcribed by the court 
reporter, they are forwarded to New York and 
assigned to a judge or division for considera¬ 
tion and decision. 



Fig. IS Courtfoom for circuit court of appeab. Rg. 16 Cuitorai court (field). 
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Pimid OuBrfrM. Th« outtoms court fiold 
quartarc, Fig. 16, arc aomatimas located In 
appralaara' atoraa buildlnga ao that they ara 
convaniant to tha cuatoma axaminara; but it la 
conaidarad mora daairabla to hava lha court* 
rooma located in tha federal courthouaa, whan 
practicable. 

Porta of Entry. Faciiitiaa for cuatoma 
courta ahould be provided at ail porta of entry. 

Spac* Raquirad The field quartara auita la indi¬ 
cated in Fig. 16. It will include: 

Courtroom 

Judga'a office (with toilet) 

United Stataa cuatoma attornay‘a office 
Attcrneya* conference office 


Part 2. Cotirlroom 

Siia The ocurtreem ahould hava a minimum 
area of 820 aq ft. The entrance door ahould be 
at a point to the rear of the attorneya* tabiaa 
to aaaure minimum diaturbanoe by people 
entering or leaving during triala 

Biiit-ia Fwiiitiirt The atandard built-in bench for 
three judgea with witneaa atand and built-in 
benchea to aeat 40 peraona are required. 

MovabU Faniitoit The movable furniture will 
be furniahed and inatalled by the government. 
It inciudea 


3 judgea* chaira 

1 witneaa* armchair, rotary and fixed- 

pedeatal 

2 attorneya* tablea, 72 by 40 in. 

12 armchaira 

Part 3. Assignments 

Judge's Office Thia ahall have a minimum area 
of 500 aq ft. 

United StsiM Attemey's Office Provide a room 
with minimum area of 250 aq ft. 

Attonieys' Conference Rooni Provide a room with 
minimum area of 250 aq ft. 


627 



Governmental and Public 
FIRE STATIONS 


By OEOROE H. TRYON •nd GORDON P. MoKINNON 


FIRE DEPARTMENT STATIONS AND BUILDINGS 

Fire department buildings include administra* 
tive offices; "stations." "houses," or "halls" 
housing the apparatus and equipment; fire 
alarm and communications centers; fire train¬ 
ing facilities; and maintenance and supply 
facilities, including shops and storerooms. 
In some relatively small fire departments, 
all or several of these functions, insofar as 
provided, may be housed in one facility. 

A. Administrative Offices 

The administrative offices may be housed in 
a municipal office building or city hall, or at a 
headquarters or central fire station. Head¬ 
quarters may include offices and facilities for 
the chief of department, the fire prevention 
division, the planning and research staff, the 
budget or fiscal bureau, the personnel depart¬ 
ment, the fire investigation bureau, and the 
medical officer. The esact facilities needed 
will vary with the organization of the individ¬ 
ual department. It is desirable to arrange the 
headquerters offices so that the general public 
will not have to pass through the apparatus 
room or fire fighters' quarters to reach the 
offices. 

B. Firs Stations 

Genertl There are two types of fire houses: 
one is operated by a paid fire department, the 
other by volunteers. Equipment for both is 
essentieily the same. Differences occur in 
facilities provided for personnel. 

Modern practice is to group companies and 
apparatus needed to protect a given neighbor¬ 
hood in order to provide batter teamwork and 
administrative control. Most fire stations house 
at least one pumper company, with its assigned 
first line and reserve apparatus, and other 
companies, including aerial ladder, aerial plat¬ 
form, squad, rescue, salvage, and various 
ausiliary types of apparatus- Ample space is 
needed for reserve apparatus, both to provide 
a replacement when needed and as equipment 
for use by off-duty personnel recalled in an 
emergency. 

Far too many fira stations have outgrown 
their usefulness because inadequate consid¬ 
eration was given to the future needs of the 
district. The cost of providing adequate ap¬ 
paratus storage space is relatively modest 
when compared with the total cost of a fire 
station facility. A desirable policy is to pro¬ 
vide an apparatus room large enough to house 
at least six major fire department vehicles. 
Even where it le intended initially to house a 
single first line piece of apparatus, a prudent 
minimum would be a two-track station capable 
of housing two first line and two reserve or 
special-duty pieces. Space should also be pro¬ 
vided for additional men. who will be needed 
when further apparatus is obtained 

Elements of fire house design are shown 


F/re Protection Handbook. National Fire Pro¬ 
tection Association-International. Boston 
Mass., 1969 


in Fig. 1. All facilities indicated are desirable 
but not mandatory. In paid dapartmsnia, one 
company generally consists of 14 men; in a 
volunteer deportment, quarters are provided 
for paid drivers only. 

Apparatuf Rooeii It is preferable that the ap¬ 
paratus floor be unobstructed by columns. 
Future use of the space should not be circum¬ 
scribed by having major rooms protrude into 
the apparatus storage area. For multitrack sta¬ 
tions, a minimum width of 20 ft per track is 
recommended. This should be increased to at 
least 24'ft width for a single-track station. A 
suggested desirable unobstructed depth is 
80 ft, with ceiling height of 13 ft (minimum). 

Ample specs is needed to permit work 
around the apparatus, changing of hose, 
putting on fire clothing when responding, and 
to permit free movement of personnel when 
answering alarms. Space is needed along walls 
for clothing racks, slop sinks, battery chargers, 
water tank fill connections, etc. Space should 
be provided lor hose storage racks without 
obstructing access to apparatus Table 1 gives 
sizes of apparatus. 

Floor should be of concrete, designed to 
carry a load of 125 lb per sq ft. 

Wall surfaces should be of an easily cleaned 
material, and floor should have sufficient 
drains to permit flushing with hose. Hot and 
cold water connections are needed at center 
of aide walla. 

If apparatus room is to be used for repairs, 
provide a repair pit. Also, carbon monoxide 
gases have to be exhaueted to outside, usu¬ 
ally by means of under-floor piping to which 


Table 1. Fire apparatus sizes 


motor exhaust may be connected with flexible 
tubing. (Recreation room on first floor should 
be raised at least 6 in. for protection against 

gee) 

Fire stations should have adequate office 
space and facilities for all officers on duty. 
This includes not only the various company 
officers but offices and quarters for district 
end deputy chiefs. Among the other facilities 
needed in fire stations are a watch room, a 
dormitory, a locker and washroom, store¬ 
rooms, study rooms, a kitchen, recreation 
room, and hose drying facilities. 

The watch room should be so located that 
the man on patrol can see the apparatus floor, 
observe all persons entering the building, and 
preferably see the street in front of the prop¬ 
erty. It should be the center of the station's 
fire alarm facilities and have facilities for turn¬ 
ing on house lights and alerting and dispatch¬ 
ing fire fighters. If a watch desk is to be used, 
it should be on platform raised 6 in. above ap¬ 
paratus room floor to allow man on duly to 
remain during cleaning. Floors of closets, 
toilets, oil room, stair landings, etc., should 
also be raised for same reason. 

Volunteer fire departments frequently re¬ 
quire other facilities at their stations including 
social halls or meeting rooms, recreation facil¬ 
ities, and ladies' club rooms or lounges, partic¬ 
ularly where the volunteer fire company's 
quarters serve as a community center 

Apparatus Room Ooori Doors for fire apparatus 
should be large enough to permit quick pas¬ 
sage without accident. An opening at least 
14 ft by 14 ft is recommended. 


Note: Turning radius varies from 26 to 48 ft, according to type ajid make, “Cab- 
over-engme** type of apparatus is slightly shorter over all. 


Viiloge-Size Pumping Engine, 500 g.p.m. 

Length over all 

Width over all 

Height over all 

24'-0" 

6^-5'^ 

Triple Combination Pumping Engine, 750 g.p.m. (most used) 

Length over all 


Width over all 

8-0^' 

Height over all 


Hook-ond-Ladder Truck (removable hand-raised ladders) 

Length over all 

4r-3'' 

Width over all 

8'-0" 

Height over all 

7^-3'' 

Hook-ond-Ladder Aeriol Truck (4-wheel type) 

Length over all 

58'-9' 

Width over all 

8'-0'' 

Height over all 

8'-7'' 

Hook-ond-Ladder Aerial Truck (tractor-drawn type, 6-wheel) 

Length over all 

63'-6" 

Width over all 

8^-0'^ 

Height over all 

8'-7'' 

Clearonce required 
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Oetioni for Stotioos Figure 2 shows suggested 
minimum space requirements for a district 
fire station intended for urban or suburban 
service where the station is to be mainly 
manned by full-paid personnel. The shape of 
the lot may vary with local circumstances, but 
it is considered very poor practice to start with 
a lot of inadequate size. A larger lot tends to 
have considerably more reuse or resale value 
at such time as it may be desired to add to the 
fire department facilities or to relocate the 
station. 

The plan for an urban station shown in Fig. 
4 provides space for two pumper companies 
(or a pumper company and a squad company) 
plus an aerial ladder or aerial platform com¬ 
pany. Space is provided for reserve apparatus 
to be manned by off-shift personnel when 
needed. If desired, two-piece engine or truck 
companies can be operated out of such a sta¬ 
tion. Separate quarters with a garage are pro¬ 
vided for the district fire chief so that he can 
come and go without opening up or lighting 
the main station and so that major apparatus 
can be taken out without moving the chief's 
car. 

Unless required by the terrain or grade, a 
basement is not recommended under the main 
apparatus room es this tends to add materially 
to the cost. However, where the terrain makes 
a basement necessary, the main apparatus 
room may be reduced in size and a garage for 
reserve apparatus provided on the lower level. 
A basement may be desirable under the living 
quarters to provide room for heating equip¬ 
ment, storage, and other facilities. 

The apparatus area should be of modern 
garage-type construction. It is good practice 
to provide automatic sprinklers for a fire de¬ 
partment station. This has training value as 
well as providing fire protection for a type of 
garage occupancy which has a rather poor 
fire record. The heat for the garage area (where 
required) may be controlled by a separate 
thermostat from the company quarters. Where 
a hose drying tower is provided (see NFPA 
No. 198) if may also be equipped as a drill 
tower 


For a rural fire station manned chiefly by call 
or volunteer firemen (Fig. 5), space should be 
provided initially for not less than four pieces 
of major apparatus including a pumper, water 
tanker, booster squad or forest fire truck, and 
a reserve pumper or second tanker. Often a 
rescue truck or ambulance also must be 
housed. Far too many rural fire departments 
have quickly outgrown their stations and have 
been forced to leave part of their apparatus 
outside or in a private garage where it is not 
readily available for use or under close fire 
department supervision. 

Adequate meeting room space is needed, 
with proper exit facilities. The station should 
be located on a plot large enough to permit 
doubling the apparatus room when the depart¬ 
ment grows and to provide future office apace 
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and quarters for paid apparatus drivers who 
may be subsequently employed. 

It is bad practice to crowd three pieces of 
apparatus abreast in space designed for two 
trucks; this slows response and makes it dif¬ 
ficult to properly service apparatus. 

In Figs. 4 and 5 apparatus doors are shown 
at the front and rear of the stations These are 
desirable so that the apparatus in the second 
line can leave the building in event of mechani¬ 
cal failure of a first-line piece. In some cases, 
where the lot luis a long road frontage, it may 
be desirable to provide more apporatus doors 
facing the road and to reduce the depth of the 
building to about 50 ft. However, care should 
be taken to allow ample depth for major ap¬ 
paratus which may be purchased, such as large 
"nurse tankers" or apparatus with long ladders 
or an aerial platform. Normally, fire stations 
are expected to give 50 to 60 years of service, 
and what starts as a purely rural district fire 
station often has major properties to protect 
as business and industry move into the area. 
This may require facilities to house additional 
major apparatus and manpower 

Parking Faciiitias Parking areas for firemen's 
cars should not be overlooked. The station 
should have a parking area large enough to 
provide off-street parking for eoch fireman on 
duty or scheduled to respond to fires. Where 
call or volunteer firemen are to respond to the 
station to man apparatus, ample parking space 
should be provided adjacent to the front of the 
station. With paid departments, parking should 
be at the sides or roar. Additional yard space 
should be provided for company drill work. 
Figures 2 and 3 show plot plans for urban and 
rural stations respectively. 

The apron or ramp in front of the station 
should be large enough to permit washing of 
apparatus and safe entry of vehicles into traffic. 


C. Fire Alarm and Communications Buildings 

The communications building or fire alarm 
office should be of fire-resistive construction 
and isolated from all hazards that might inter¬ 
fere with the prompt transmission of alarms. 
Where the fire alerm office is part of a fire sta¬ 
tion or administration building, it should be 
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isolated from the real of the structure and pro¬ 
tected against all hazards both internal and e«- 
lernal. Ample emergency power should be 
provided so that the station and communica¬ 
tions equipment can continue to operate should 
outside power fail. 

The communications office includes the 
operating room where all alarms are received 
and transmitted to the department- It also 
should have the telephone switchboard lor 
the department, the radio control console, 
voice amplification controls, fire alarm circuit 
panels, and test equipment. Frequently, a cen¬ 
tral console is provided containing all com¬ 
munications controls and information needed 
by the dispatchers. There should be an office 
for the fire alarm superintendent, drafting room 
for plans, battery room, storerooms for fire 
alarm supplies, garage for fire alarm vehicles, 
and facilities for fire alarm personnel. 

0. Fire Training Facilities 

Facilities needed for the fire department train¬ 
ing program include study rooms and library 
facilities in each fire station. A fire training 
center should include adequate classrooms and 
training aids. The better training centers have 
an apparatus room where major apparatus can 
be brought indoors for instruction purposes, 
and the operation of various items of fire pro¬ 
tection equipment (hydrants, fire alarm, and 
automatic sprinklers) can be demonstrated. 
Other desirable features include an auditorium 
where various fire protection conferences and 
training meetings can be held, facilities for 
preparation and reproduction of training man¬ 
uals and bulletins, and a fire protection library. 

Outdoor training facilities should include 
large grounds with various structures for 
demonstrations and practice fires, a drill tower 
for hose and ladder evolutions, tanks for prac¬ 
tice on flammable liquids fires, electrical and 
gas utility installations for fire training pur¬ 
poses, hydrants and pumper suction facilities, 
and other equipment duplicating situations 
that may be encountered at fires. When an 
individual fire department is too small to pro¬ 
vide all the necessary training facilities, the 
practice is to supplement the local training 
program by use of regional or slate fire schools 
which do provide more adequate facilities and 
curricula. The NFPA book, Firernmn's Trmining 
Centers, gives additional suggestions for plan¬ 
ning such facilities and contains illustrations 
of soma typical centers. 

E. Maintenance Facilities and Shops 

Facilities for maintenance and repair work on 
fire apparatus should be provided. A repair 
shop includes an area where major apparatus, 
including ladder trucks, can be serviced and 
repaired. 




Fig. 4 Elevation and plan view of a typicat urban file station. 
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By EMMANUEL MESAGNA, R.A. 

FIREHOUSE PLANNING 

Over Ihe past decade. Firehouse Planning and 
Design has become increasingly sophisticated and 
complex. Yeors of study and experience have 
made it apparent that by planning a firehouse 
properly, a safer and quicker turnout can be 
made. This is accomplished primarily by arranging 
traffic flow patterns within the firehouse to be 
as direct as possible. The integration of the "pri¬ 
mary adjacency" concept for planning the fire¬ 
house will deduct considerably from the turnout 
time by “grouping" the firefighting personnel in 
the "highest activity" areas of the firehouse. Turn¬ 
out time along with dispatching time and travel 
time are three of the key elements in the successful 
containment of fire which is one of the primary 
goals of a firefighting unit. 

The improvements in firehouse planning have 
created a total upgrading of human comforts with 
great emphasis on physical fitness. These include 
well-planned kitchens, air conditioning, better 
lighting, well-planned toilet-shower facilities and 
dormitory spaces, acoustical improvements, 
safety features in building planning and the inte¬ 
gration of a small gymnasium like area, for physi¬ 
cal fitness purposes in firefighting needs, into the 
firehouse plon. 

Concept Plonning for the Firehouse and 
Pton Types 

Turnout time is the key element in firehouse plon¬ 
ning. When planning the firehouse the most im¬ 
portant feature is to group various functional 
spaces in a primary adjacency pattern so thot 
movements to exit from the firehouse ore mini¬ 
mized. Dispatching, travel, and turnout time ore 
the key elements in the successful containment 
of the fire. 

The one-story firehouse has a series of plan 
types which can be categorized in the following 
manner (see Pig. 1): 

(A) One-Way Stroddle of the Apporotus Area 
All of the support functions for this plan type 
are located to the left or right of the opporotus 
area. This plan type Is the least desirable in that 
the plan has the longest travel distances to reach 
the apparatus area and therefore odds to the 
turnout time of the fire company. This plan type 
by its nature creates a circulotion pattern which 
can be eliminated in other plan types. Other plan 
types have supporting areas responding directly 
onto the apparatus area. 

(B) Two-Way, U Wroporound of Apporotus Aroo 
This plon type is the most desirable for purposes 
of minimizing the turnout time in firehouse plan¬ 
ning. Using the same gross oreo for the standard 
two-company unit, it places all areas ot the short¬ 
est possible distonce from the respK>nding appa¬ 
ratus. Another key element in this type of planning 
concept is that it separates the noisy areos of 
the firehouse from the quiet areas by the natural 
separation of the apparatus areo. 


Chief Architect, Fire Deportment, City of New York, 
Director of Focilities Plannif>g ond Design. 1978. 
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Fig. 1. 


(C) Two-Way Straddle of the Apporotus Areo 
This plan type is the second most desirable for 
purposes of minimizing the turnout time in fire¬ 
house planning. The plan clearly separates the 
noisy areas of the firehouse from the quiet areas 
and may create circulation patterns In the support 
areas by not taking advantage of the back of 
the firehouse for support area use. This plan type 
is the same for the two-story firehouse with the 
quiet volume stacked over the apparatus area 
(see Figs. 2 and 3). 

(D) L Wroporound of the Apporotus Aroo This 
plan type is unique in that the location of the L 
arrangement allows for the naturol progression 
In locating the primary adjacency areas through 
the third-level adjacency areas as the L wrops 
around the apparatus area from the leg of the 
L to the toe. The key turnout spaces are placed 
In normal sequence by virtue of its form. One 
of the advantages of this plan type is the flexibil¬ 
ity for expansion along the apparatus area and 
the toe of the L. This plan type is the third most 
desirable with the advantage of potential for ex¬ 
pansion. 

Adjacency Relotionships for Space 
Planning of a Firehouse 

The key concept in planning a firehouse for the 
shortest turnout time possible is the development 
of on adjacency planning concept. The main pur¬ 
pose of this concept is an In-depth study of spaces 
In a firehouse which require on "odjocency rat¬ 
ing" for purposes of functional planning of the 
firehouse to verify where the greatest amounts 


of activity occur. These "octivity locations" will 
then be joined in such o manner that a minimum 
amount of grouping time is required for the fire¬ 
fighting personnel to respond to the fire. This 
grouping time is extremely valuable to the re¬ 
sponse action. At this time the company officers 
develop a response strategy for the shortest route 
to the fire location ond the problems of the fire 
condition. 

Primary Adjacency Spaces in this cotegory must 
be directly connected in a physicol manner to 
each other or directly to the opparatus area which 
is the key turnout location in the response action. 

Secondary Adjacency Spaces in this category 
must be placed at a midway location in the fire¬ 
house plan because of the dependency of function 
during day-to-day operotions thot are not of pri¬ 
mary importance. 

Third-Level Adjocency Spaces in this category 
are the least used in a firehouse and have no 
direct day-to-day operational relationship to the 
primary and secondory adjacency spaces. 

Primary Adjocency Spaces 

Dispolcher housewolch areo, lobby oreo 
Administrative—company offices 
Kitchen/recreotion orea/gym areo/training 
area 

Lounge areo 

Classroom facility with occommodations for 
television, videotape teaching 
Basic toilet area (close to high-use areas) 
Dormitory oreas 
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Fig. 2 Typical plan and •Uvation of a one-fttory firohouto. Front olovotion and floor plon of ono> 
•lory flrohouso which featurot "ocfive** and “quiot*' loctionk af tho firehouse divided by the opporatus 
floor, o good example af the two-way straddle of the apparotus area. 


Turnout geor storage (can be third level adja¬ 
cency according to response action strat¬ 
egy) 

Secondary Adjacency Spaces 

General shop, storage, repair area 

Cleanup areas 

Hose storage/drying area 

Third-ievel Adjocency Spoces 
Apparatus parts storage 
Boiler plant, utilities, and emergency generator 
area 

Locker room area 
Miscellaneous storage areas 
Major toilet-shower area, clothes washing and 
drying area 

Administrative area—not related to the re¬ 
sponse action 
Conference/public oreas 
Any other function not directly related to the 
response action 

Nofe: Adjacency levels must be ascertained 
through in-depth Interviews with fire department 
administrators and may change accordingly. 

Space-Planning Analysis to obtain tha 
Gross Area Requirements for the 
Firehouse 

Prior to site selection it is essential that on archi¬ 
tect/space-planning analyst be retained for pur¬ 


poses of ascertaining the gross area requirements 
for the firehouse. A space-planning analyst is a 
new breed of expert whose main responsibility 
is to arrive at the most efficient total gross space 
required for the building. High building costs have 
necessitated the use of a space planning analyst 
to obtain the /easf gross area for the building 
function with maximum efficiency. 

The space-planning analyst will make in-depth 
studies of equipment, personnel, utility needs, and 
circulation and arrive at the optimum gross area 
requirements for the building. Prior to planning 
a firehouse, it is essential that oil equipment and 
personnel needs are clearly delineated in numbers 
and size so that proper circulation allowances 
can t>e made for the proper functioning of the 
firehouse; these in turn will give the gross area 
requirements. As part of the study by the space¬ 
planning anolyst many options will be offered 
which will examine the level of maximizing or 
minimizing the space needs and the ultimate ad¬ 
vantage and disadvantage of each os they relate 
to the function of the building. 

Building and Site relationship 

Three of the major considerations related to the 
building and site relationship are the building set¬ 
back, training area requirements, and the onsite 
parking requirement for firefighting personnel. 
The minimum setback is 30 ft and should ideally 
be standard at 65 ft to accommodate the largest 


piece of apparatus In the fire service. This will 
give optimum visibility for apparatus exiting fram 
the firehouse. The apron area shall hove the small¬ 
est possible slope to drain water and may include 
a hot-water underground piping system or electri¬ 
cal cable de-icing system ta clear the apron for 
response purposes. All building sites require an 
open oreo to one side of the firehouse for pur¬ 
poses of training with the largest piece of appara¬ 
tus available to the firefighting unit. A parking 
area to accommodate all personnel on duty at 
any one time is absolutely necessary, plus a mini¬ 
mum of 50 percent more as extro space for admin- 
istrotive personnel. Beyond this point the porking 
requirement is a subjective judgment which may 
include parking spaces for public and social func¬ 
tions. The parking area is to be located adjacent 
to the dispatcher-housewatch area with visual 
control of the activity in the parking area. 

The main arterial street shall be wide enough 
to accommodate the apparatus with the largest 
turning radius. It is also essential that traffic con¬ 
trols be installed on extreme ends of the front 
property line to stop traffic during a response 
action. 

As a secondary consideration, any responding 
of apparatus directly into the low sun orientations 
shall be eliminated to do away with the vision 
problem of the quick transition from basic dark¬ 
ness to brightness and the ensuing accident poten¬ 
tial, by orienting the building properly. 

Wherever possible additional land should be 
allocated to the site footage for purposes of inte¬ 
grating the drive-through apparatus area ar¬ 
rangement in the floor plan. This method of return¬ 
ing from the response action creates less 
disruption in the street ond potential for accident 
during the backing up of apparatus. 

DISCUSSION OF THE VARIOUS SPACE 
COMPONENTS IN FIREHOUSE 
PLANNING 

Dispotcher-Houtewolch Areo 

This key communication area is being formed as 
an independent operating space, completely 
sound-controlled for optimum hearing ability. It 
must be completely air-conditioned and have 
maximum visual control of the quarters and street 
conditions. Glass areas in the front of the house 
wotch are arranged in such a manner, that 180** 
of visibility in front of the firehouse is possible. 
The alarm lights button at the fire communications 
console is not limited to activating the alarm lights 
os in the post. The alarm button also activates 
the apparatus fume-exhaust system and a series 
of floodlights mounted on the front foce of the 
building. These lights illuminate the apron area 
and street for a safer response. An adjustable 
timer turns off the floodlights and the fume-ex- 
houst system after the overhead doors have been 
electrically secured shot. They can be activated 
manually through an override switch by the house- 
watchman in other than response situations. 

Control Functions of the Dispotcher-Housewotch 
Area This key communication area is also the 
center of all electronic switching devices which 
control the security and functioning of the fire¬ 
house and include: 

1. Gasoline and diesel pump operation 

2. Manual operation of floodlights mounted 
on the front of the building 

3. Security lights surrounding the problem 
oreas of the building 

4. Manual control of fume-exhaust system 

5. Alarm lights for various ports of the building 
during response action 
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First-fioor plan of the two-story firehouse. 



ELDTHB 


Second-story plan of the two-story firehouse. 



Front elevation of the firehouse. 


Fi«. 3 Typicol plan* ond elevation of a two-story firehouse, o good example of o two-way straddle 
of the opporotus orea with the ••quiet” section stocked over the apparotus orea. 


6. Daily-use light control 

7. Control of overhead doors with up and stop 
buttons only for safety purposes; down button 
located at overhead door location only 

8. A complete intercom system for immediate 
verbal communication to all areas of the firehouse 
plan 

Management Adjacency The planned adjacency 
of the housewotch and the company offices af¬ 
fords excellent audible communication between 
the dispotcher-housewatch area and the compony 
offices—the monogement arm of the firehouse. 
Both areas also face the apparatus storage area 
and have glass walls, allowing for visual control 
of the apparatus floor. This adjacency of space 
is ideal for all aspects of communication and deci¬ 
sion making during initial turnout action. 


The Apporatus Storoge Areo 

This is the heart of every firehouse, its location, 
shape, flexibility, size, layout, and column-free 
approach will provide for easy, quick access from 
all areas in the four major concepts in planning 
a firehouse. These factors will provide the fire¬ 
fighting units with a good functional design for 
response purposes. The integration of the large 
areas such as the apparatus area and hose stor¬ 
age area into one large, open apparatus area 
and the elimination of the turnout geor storage 
from the apporatus area have allowed for “clear 
space" mobility. The single open space now offers 
greater flexibility in the apparatus storage area 
and may also function as on area for training 
and for storage of spare or down apparatus. 

Apparatus storage areas are now being 
equipped with a sophisticated fume-exhaust sys¬ 


tem. The fume-exhaust system is octivated from 
the alarm lights button located on the fire commu¬ 
nications console unit. The fumc-exhoust system 
is capable of o massive exhaust pull of 5000 
cfm which is the equivalent of six changes of 
air per hour. A timer will automatically shut the 
system down after a set time lapse. Provisions 
have been made for the manual control of the 
fume-exhaust system when companies ore not in 
a response action. A study of fume-exhaust pipe 
locations on the apparatus has allowed us to 
ploce intake grilles at optimum locotions for 
greatest intake pull. Our goal is for the maximum 
elimination of fume-exhaust gases on the opparo- 
tus floor. Upon the return of the apporatus to 
quarters, a manual switch operation con be uti¬ 
lized ond the fumes can be exhausted as long 
as required for the comfort of the personnel. 

It is recommended that all apporatus areas 
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utilize single apparatus doors approximately 12 
ft wide by 14 ft high. Wide, single-opening appa¬ 
ratus doors are not recommended because of the 
possibility of having the door frozen closed due 
to a breakdown in the mechanized door opera¬ 
tion. This situation will put the responding appara¬ 
tus out of service and increase the response time 
of first-due opparatus. A pair of doors it more 
functional in that a breokdown in one door will 
allow the responding apparatus to maneuver 
through the other door. This will eliminate the 
turnout problem in case of an emergency break¬ 
down of one of the mechanized overhead doors. 
It is essential to include a totalizer on oil appara¬ 
tus doors so that tension springs may be replaced 
on a preventive maintenance schedule bosed on 
predictive breakdown of the equipment. This 
standardization of door-opening size will simplify 
the storage of spare parts for repair purposes. 
All door operators, springs, track, turning shafts, 
and other accessory equipment of a single size 
will simplify the storage of parts while minimizing 
the inventory burden. It is recommended that all 
overhead doors be opened with electrical opera¬ 
tors for purposes of decreosing the tumouMime. 
Electrical operotors shall have the capability of 
manual operation in case of breakdown of the 
motorized equipment, it is essential that the over¬ 
head-door-operating equipment be put on the 
emergency generator in cose of electrical failure 
in the community. 

Generally throughout the fire service, the hose 
tower is being eliminated as a functional need 
in the operation of a firehouse. With the use of 
sophisticoted hose drying equipment and the use 
of polyester hose which does not require drying, 
the hose tower is being phased out in both new 
and existing firehouses. 


Turnout Ooor Storogo 

A well-plonned firehouse shall have facilities for 
storing helmets, coats, and boots with accommo¬ 
dation for washing and drying out, as well as 
o floor drain system. The turnout gear storage 
oreo shall be secured with a pull-down see- 
through mesh gote arrangement and locking de¬ 
vice to secure the area while the company is out 
of quarters. Included as part of the equipment 
for this area shall be on electric heater for drying 
and an exhaust fan to clear out the humidity in 
the area. The wail and ceiling finishes in this area 
are critical for maintenance and shall include 
maintenance-free finishes such as permanently 
glazed surfaces. 

Slide Pole end Encloiuret 

There is a movement in the fire service to generally 
eliminate the slide pole as a means of circulation 
from the second floor of a firehouse. Serious inju¬ 
ries have occurred in the use of slide poles. Their 
use is generally discouraged in favor of a stairway 
or the trend toward the one-story firehouse, wher¬ 
ever the land value permits, in all areas of the 
country. In some areas of the country, particularly 
in the urban areas, the air rights over firehouses 
hove been sold to developers to offset the high 
larsd cost. 


Ootsroem-TV Amphltheoter for 
Training Purposes 

The future of all training progroms will be in the 
firehouse through the medium of closed-circuit 
television arsd videotape. For this purpose a so¬ 
phisticated space is required in order to creote a 
positive environment for learning. The space will 


require complete acoustical treatment, theater- 
type viewing chairs, a sloped floor arrangement 
for viewing purposes, and a desk top writing sur¬ 
face. In terms of odjacency level, this space is 
classified as a primary adjacency and shall have 
direct access to the firefighting apparatus area. 


Kitchen-Oining Room-Recrootion Aroo 

The kitchers-dining room area is completely plan¬ 
ned for reduction of maintenance and efficiency 
of operation. Each component shall be planned 
for the level of commercial use completely in stoin- 
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less steel. Included also ore a large refrigerator 
and a six-burner range (commercial type) with 
a grill unit and oven. This is a heovy-duty commer¬ 
cial range with a proven successful performance. 
Included is a stainless steel range hood with re¬ 
movable and washable stainless steel filters. The 
ceilings are of’washable acoustical tile and the 
floor and wall are finished In a ceramic or quarry 
tile, which has eliminated maintenance except for 
simple cleaning. 

Doftnltory-lecker Room 

New planning concepts have the dormitory and 
locker-room spaces straddling the toilet-shower 


and clothes-washing core areas. This provides 
sound isolation between the noisy locker room 
and quiet dormitory area. In cases where the dor¬ 
mitory areo faces onto o traffic street it is best 
not to provide any windows on the dormitory 
walls facing the street. This type of planning will 
give maximum sound isolation and privacy for 
this quiet area of the firehouse. 

Chiefs Querters 

A refinement of the planning of the chiefs quar¬ 
ters has produced a unique privacy ospect and 
efficiency of response. The chiefs cor and his 
turnout gear storage closet are located at the 


base of the egress stair or circulation corridor 
at the apparatus floor level, with his office and 
dormitory having direct access to his response 
vehicle. In the typical two-story firehouse illus¬ 
trated (Fig. 3), the chiefs quarters are located 
at the head of the stair at the second floor artd 
he goes directly into his suite of rooms from the 
egress stair. This eliminates many unnecessary 
steps by giving the responding chief direct occess 
to his response vehicle. This will eliminate circula¬ 
tion patterns which in the past carried the re¬ 
sponding chief through the company locker room 
and dormitory. There is a continuity of function 
between the chiefs car area, the chiefs turnout 
gear storage, the egress stair, and the responding 
chiefs office and dormitory; the adjacency of 
these spaces indicates a minimum circulation pat¬ 
tern. 

DISCUSSION OP THI ADVANTAOf S OP 
THi ONi-STORY PIRiHOUSf OVIR THI 
TWO-STORY PWfHOUSi 

There is a national movement generally to elimi¬ 
nate the two-story firehouse as a planning con¬ 
cept in firehouse design. 

The arguments in favor of the one-story fire¬ 
house are moinly based on positive focts ond 
response action strotegy: 

1. Injuries to members of the responding fire 
companies resulting from the use of stairs and 
slide poles will be eliminated. 

2. Eliminotion of the physical exertion required 
in the constant up and down activity of a high- 
octivity firefighting unit. 

3. It is apporent that the most economical solu¬ 
tion to firehouse design is the one-story firehouse. 
It is approximately 10 percent lower in cost than 
the two-story firehouse and becomes a trode-off 
when evaluating low land cost and the difference 
in construction cost between the one-story fire¬ 
house and the two-story firehouse. Although the 
one-time land costs have been made an obstacle 
to the one-story firehouse, the determining factors 
in the decision for a one-story or two-story fire¬ 
house shall be the efficiency of response ond the 
reduction of mointenance and operational bur¬ 
dens which are life/cycle determinants. This main- 
tenonce and operation burden will far exceed 
the original cost of the land. 

4. As a secondary option for high land cost, 
the value of the lend can always be recouped 
by selling the air rights over the property for 
future development or for additional floor area 
to odjacent parcels as allowed by the xoning 
regulations in the particular municipality. 
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HOUSING 

Perhaps no item of police equipment or property 
has the potential for providing or denying optimal 
utilization of command and supportive services 
personnel in any greater degree than the police 
heodquarters building itself, Earlier this century 
the automobile reduced the need for large num¬ 
bers of officers to provide on-street police service 
or for emergency standby purposes, but no such 
dramatic invention has reduced the nonline per¬ 
sonnel requirements of a police agency. Indeed, 
the complexities of staff and auxiliary services 
and the utilization of sophisticated automated 
data processing equipment and systems, the 
grovrth of planning and research activities, the 
increase in training requirements—ell emphasize 
the need for sound planning of police focilities 
if both space and personnel are to be used effec¬ 
tively and economically. 

When an old building is recognized as inade¬ 
quate several oltcrnative responses to the prob¬ 
lem may be identifiedt (1) doing nothing about 
the building or its floor plan and employing addi¬ 
tional personnel in numbers sufficient to overcome 
the operational handicaps of the existing fociiity, 

(2) reducing service to the public and to the line 
or field elements of the department whenever the 
physical and functional relationships of people 
and their work are such that they require more 
time and/or personnel than is presently available, 

(3) researching the departmental and public needs 
and redesigning and modifying those portions of 
the structure which present operational or admin¬ 
istrative problems, or (4) designing and construct¬ 
ing a new facility.^ 

In some situotions, the handicap of a poorly 
arranged building may be overcome by minimal 
reconstruction or relocation of offices and work 
areas, though this approach may not always be 
used to great advantage in cases where unusual 
problems exist. It is generally unwise, however, 
to attempt to redesign the police station in on 
existing structure. Experience throughout the no¬ 
tion has shown that such moves may eventually 
cost more than new construction, and the results 
are seldom satisfactory. The most economicol ap¬ 
proach, if viewed from a 20- to 40'year vantage 
point, probably will be in the design and construc¬ 
tion of a new facility. This is true because the 
expenses of reconstruction are essentially a one¬ 
time cost, but the personnel costs of employees 
whose work performance is limited or wasted 
through poor building design continue year after 
year. Moreover, delaying new buildings when the 
need is apparent can be costly because of rising 
construction costs. 

If only one unnecessary 24-hour per day posi- 

^ Whenever o new building or a major restructuring 
of on old one it under consideration, the key decision 
to be mode does not concern building design at all— 
it is analysis and appraisol of deportmentol program 
and orgonixation. Ail too often o building it designed 
to fit on ontiquated, unreolistic agency structure. Thus 
a review of department organization should be mode, 
occompanied by necessary changes, before a new build¬ 
ing design or modification of on old one is attempted. 

Municipal Police Administration, 1971, International 
City Management Association, Washington, D.C. 


tion is saved or eliminated by such a move, the 
annual salary savings amounts to approximately 
flve times the cost of one person’s salary ond 
fringe benefits. Unnecessary recurring personnel 
expenditures are a major consideration in building 
design. The luxury of poor working quarters is 
beyond the reach of most police departments in 
the United States. Given an already under¬ 
manned field force, the additional cost burden 
for personal services occasioned by poor building 
design is a major consideration. Fortunately, there 
is a developing awareness of the impact of poor 
design on police efficiency and costs for personal 
services.* 

DESIGN OF A POLICE BUILDING 

In designing modifications of an existing structure, 
or when plans are drawn for a new police facility, 
many factors should be considered. These involve 
functional relationships, economy of space, public 
convenience, security, etc. 

Functional Relationships Offices and work areos 
of elements performing essentially the same tasks 
should be grouped so as to achieve maximum 
use of physical facilities, thereby avoiding dupli- 
cotion of equipment or furnishings. For example, 
the work of records and communication units ore 
so interrelated and mutually supportive that space 
arrangements should assure direct access from 
one to the other. Further, temporary reassign¬ 
ments of personnel could easily be mode between 
the integrated elements as work loads vary be¬ 
tween the two. Administrative line officers should 
be grouped closely. Booking, identification, and 
detention operations must be so related that time 
and travel distance ore shortened to conserve 
personnel resources and to avoid security prob¬ 
lems. 

Public Considerotiont Public access should not 
conflict with prisoner passageways or areas; this 
will ovoid exposure of prisoners to the public and 
will eliminate the possiblity of harm to either. 
The public, of course, must be restricted in its 
movement within designated areas of the build¬ 
ing. Avoidance of prisoners' public contact elimi¬ 
nates the possibility of embarrassment, particu- 
lorly to women and children, and criticism of the 
agency ond its procedures. Also eliminated is the 
possibility of possing weapons to prisoners and 
escape efforts. 

Public counters or business windows should be 
within reasonable distance of the building en¬ 
trance to ovoid public confusion and to limit the 
public's need to move about the police buildings. 
The public information and complaint desk should 
be adjacent to the communications or dispatch 
area. This is particularly important in the smaller 
departments. Equally important is provision of 
a single complaint counter or center,- this avoids 

* Under modern conditioni of employment—the 40- 
hour week, generous vocation and hoTidoy leave, and 
in-service training, for exomple—-obout five persons, 
give or take small percentoge differences, are required 
to man one fulltime post 24 hours per day throughout 
the year 


duplication of services or permits better adminis¬ 
trative control and convenience. Public telephones 
for the use of attorneys, bondsmen, visitors, and 
the public should be locoted away from the main 
counter to ovoid confusion and disruption of on¬ 
going police services. 

Generol Design Considerations Building design 
should make possible the use of only one floor, 
or a section of one floor, during those hours when 
the administrative offices are closed. This concept 
has full applicability to both small and large agen¬ 
cies. Such design tends to keep operating costs 
low and improve general security. Whenever pos¬ 
sible, walls for offices, rooms, ond assembly areas 
should be of modular construction which permits 
expansion and flexibility of operation, Metal and 
glass partitions, and even file cobinet dividers 
should be used for functional allocation of space 
whenever privacy is not a major consideration; 
open spoce should predominate. Lighting, decor, 
and acoustical treatment should be plonned care¬ 
fully to increase comfort and efficiency of person¬ 
nel. 

Adequate parking facilities should be provided, 
including space for vehicles belonging to all agen¬ 
cies using the building, on-duty personnel, and 
clients and visitors, plus reasonable space for 
emergency needs. A distinction should be made 
between official and public needs. Location of 
parking space should provide for close access 
to the building by kinds of use. 

Communications. Records, and Evidence The 
communications operation, including radio con¬ 
soles, monitoring units, teletype machines, alarm 
systems, and telephones, should be housed in an 
air-conditioned, acoustically treated room. Tele¬ 
type machines may require separate and acousti¬ 
cally treated cubicles to minimize the effect of 
their noise. The room should be designed to assure 
privacy ond security; only police personnel on 
duty in communications and records and certain 
other authorized personnel should hove access 
to it. In addition, the communications center 
should be on a raised, paneled floor to allow 
for adequate conduits and wiring and to provide 
flexibility when rearrangement is necessary. 

Design of the records facility should provide 
for utilization of under-the-counter files in appro¬ 
priate locations. In addition, vertical shelf files 
should be used whenever practicable to reduce 
storage space,- closed shelf files provide all the 
features of standard file cabinets but require less 
room. As suggested earlier, file cabinets of five 
or more drawers can be used effectively as space 
dividers which provide for a measure of privacy. 
Acoustical treatment, false floors, and air condi¬ 
tioning ore essential in the design of space for 
electronic data processing equipment. Duplicating 
and printing machines which create noise prob¬ 
lems should be housed in acoustically treated cab¬ 
inets within the services area. 

Automatic multitape typewriters should also be 
located in a separate, acoustically treated room 
rather than in the general office areo. Provision 
for the safekeeping of evidence and recovered 
property should be made within the services of- 
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fees ond should be separate from those facilities 
used for prisoners' property. 

Detention and Reloted Facllitiet All prisoner fa¬ 
cilities should be located near the services element 
to enable personnel to perform booking and turn¬ 
key duties whenever possible, thus minimixing the 
need for jailkeeping staff. Provisions should be 
established whereby prisoners may be held in sep¬ 
arate security areas prior to being booked. This 
will prevent prisoners not yet booked from dispos¬ 
ing of possible evidence in their possession or 
from passing dangerous weapons through cells 
to prisoners already in custody. 

The outside entrance to the jail and detention 
facilities should open to a drive-in garage. Police 
vehicles should be able to drive into the interior 
of the police building, with the outer garage door 
opened and closed remotely from within the area, 
and still remain outside the main detention and 
booking area. A second door which separates 
the unloading area from passage to the jail, also 
electrically controlled from within, should be pro¬ 
vided. Means of providing security for the trans¬ 
portation of prisoners or materiol witnesses to 
court from the detention areas should be planned 
carefully, and conflicts with routes of nonpolice 
traffic within the building avoided. 

Visitors' and attorneys' rooms must maintain 
all but audible and visual separation between 
prisoner and visitor. 

A separate, secure storage area for prisoners' 
personal property should be provided within the 
booking area, preferably under a counter. It 
should contain enough cubicles to ollow each to 
be numbered to correspond to the cells and bunks 
within each cell. For example, the first compart¬ 
ment logically would be 1-A. meaning Cell Num¬ 
ber 1, Bunk A. It would contain property only 
if a prisoner were occupying that cell and bunk. 
This procedure would permit booking or detention 
personnel to immediately return property to a 
prisoner as he is released, avoiding unfortunate 
loss or destruction of property which has been 
mislaid or forgotten at the time of his release. 

Closed-circuit television may be installed at 
various vantage points within the security areas 
for protection of police and detention personnel 
and for observation of prisoners, if direct observa¬ 
tion of prisoners cannot be accomplished because 
of jail location or design without additional sta¬ 
tion personnel. A special portable extension tele¬ 
phone should be provided for prisoner use and 
located in a secure and private area within the 
detention facility. A gun reception and storage 
area should also be provided near the jail en¬ 
trance where police officers may turn in their 
weapons to the officer in charge before entering 
the detention areas. 

Provitlons for Multiple Use Often classrooms, as¬ 
sembly, and other rooms may be designed to 
form o complex of interrelated multipurpose 
areas, giving sufficient flexibility to allow use for 
roll call, training classes, police community rela¬ 
tions meetings, public hearings, scout troop meet¬ 
ings, and other purposes. A little foresight in the 
design of this section of the building can save 
a considerable amount of wasted space which 
is used only sporadically. Coupled with careful 
planning of class or meeting schedules, the same 
space can often be used for almost the entire 
day. 

Service Focilities 

It is important to the progressive police adminis¬ 
trator that staffing requirements of the depart¬ 


ment's administrative and service elements be 
kept at the lowest level, consistent with continued 
high-quality service to other elements within the 
department and to the public. This is possible 
only when the design and physical loyout of the 
police facility ore responsive to this need. 

Important in the design of any building is the 
location of the records and identification files and 
the communications center. These are intimately 
related in function and purpose. If possible, the 
communications center and the records office 
should be locoted back-to-back, with facilities 
provided to allow for the direct exchange of in¬ 
formation during those hours when clerks are on 
duty in the records office. In those departments 
where records clerks normally are not on duty 
around the clock, direct access to current records 
must be provided for the communications person¬ 
nel; otherwise the lack of immediate availability 
of previously gathered information will handicap 
field forces. 

The property room should also be located in 
or near the records center and close to the public 
information counter or desk. The communications 
center should be a room of sufficient size to pro¬ 
vide an adequate number of dispatchers' posi¬ 
tions, status boords, a supervisor's monitoring and 
backup position (perhaps only a desk initially, 
later to be replaced by a complete radio console), 
and teletype transceiver units. The records staff 
should be trained so that its personnel can provide 
additional manpower in the communications cen¬ 
ter during periods of maximum dispatching need. 
Unless appropriate physical facilities are provided 
to allow mutual assistance, additional personnel 
must be assigned to the communications section 
to allow it to handle overloads os well. 

The auxiliary services work area should be air 
conditioned to provide optimum comfort for per¬ 
sonnel and citizens conducting business there. 
Provisions for rest rooms, filing cabinets, and 
space for additional personnel during peok work 
periods should be provided near the communica¬ 
tions center. It is axiomatic that the greater the 
distance to these areas, the greater the manpower 
cost to the department. 

Administrative and Investigative 
Offices 

The location of offices for the chief of police, 
division command offices, and the working ofRces 
and areas for criminal investigators, vice officers, 
youth ofRcers. and administrative and staff sup¬ 
port personnel, while not perhaps as critical as 
that of the records and communications center, 
has far-reaching operational and public relations 
implications. 

Depending upon the size of the department, 
the chief of police and top-level command officers 
should have some freedom of movement and pri¬ 
vacy. Some chiefs find it nearly impossible to 
function effectively while in their offices because 
of constant interruption by visitors who should 
normally be assisted by desk ofRcers or other 
personnel. Frequently a visitor will demand to see 
the chief, rather than the proper officer or em¬ 
ployee. simply because of inadequate provision 
for privacy. Too few persons see this as a design 
or ofPice layout problem, insisting that "with 
proper control the interruptions will be kept at 
a minimum." The chief of a small or medium¬ 
sized department will soon find that the sight 
of him at his desk, with no one else in the room, 
indicates to many citizens that he should be avail¬ 
able to talk to anyone. Therefore, certain ofRces 
should not be located immediately adjacent to 
the main public entrance unless some screening 


or physical separation is provided which allows 
privacy and freedom of movement to and from 
the ofRces. 

For the same reasons, ofRces of the youth unit, 
the vice unit, and the intelligence unit should be 
located away from the normal public traffk Row 
areas. However, they should be relatively close 
to the police officers' entrance to the records area. 
Often the desired degree of isolation con be pro¬ 
vided by rear entrances or alternate routes of 
exit. Informants, victims of potentially embarrass¬ 
ing crimes, parents of youths apprehended for 
offenses, and cooperating ofRcers from other 
agencies generally do not wish to expose them¬ 
selves to persons in the building for fear of recog¬ 
nition, injury, or other reasons. The feeling that 
the department is concerned with their privacy 
or their personal safety frequently assists investi¬ 
gators in persuading citizens to cooperate in in¬ 
vestigations in which they would normally main¬ 
tain silence. Further, the damage caused by the 
unexpected exposure of a witness, informant, 
criminal partner, or an otherwise unknown officer 
to a suspect who happened to be in the station 
for some other reason is often irreparable. 

The layout of investigators' work areas should 
be kept simple and free of the honeycomb or 
cubbyhole design found in many stations. Private 
ofRces should be provided only for the com¬ 
mander of the unit in small and medium-sized 
departments and only for the top-level subordi¬ 
nate commanders in the larger agencies, investi¬ 
gators should have individual lockers for clothing 
and equipment required for normal work, with 
nominal Rling cabinet space for paperwork associ¬ 
ated with current cases. 

A good investigator can seldom justify a pri¬ 
vate desk and Rle cabinets, for most of his work 
will be in the Reid, in the preparation of reports, 
and in attendance at court, inquests, and hear¬ 
ings. Many agencies utilize a series of tables or 
salesmen's desks for the investigators' use while 
reading records, taking notes, or dictating re¬ 
ports. thus minimizing the need for furniture and 
spoce. In such situations, a number of semiprivate 
interview areas are sometimes provided for ques¬ 
tioning witnesses, informants, and other persons. 
However, responsibility for providing interview fa¬ 
cilities for prisoners remains with the auxiliary 
services element so that prisoners need not be 
removed from within the security area. The same 
precautions apply for line-up or show-up rooms, 
and they should not be placed in the investigotive 
ofRce areas. 

The ofRces of division commanders need not 
be removed from the general area of their subor¬ 
dinates' work areas, but patrol and trafRc person¬ 
nel assembly and roll-call rooms may be multipur¬ 
pose facilities some distance from the division 
ofRces. Whenever possible, the highest ranking 
commanders' ofRces should be close to the chief's 
ofRce and the conference room. 

Other administrative ofRces such as thase used 
by training personnel, planning, and internal af¬ 
fairs personnel also should be located in the same 
area so that the command staff will be close to 
these support units. These working areas also 
should be predominantly open space with a mini¬ 
mum of private ofRces or rooms. Modular wall 
dividers and desk or Rling cabinet separators ore 
sufRcient to divide space among several major 
elements performing similar or related work. 

One major consideration involves the location, 
design, and use of the police garage. Generally 
speaking, no attempt should be made to combine 
the auto maintenance or storage garage with a 
prisoner unlooding area except in smaller depart- 
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ments. The garage and prisoner entrance may 
use the same door, but there should be a secure 
"tunnel" or section set aside which would allow 
the vehicle carrying prisoners to be completely 
isolated inside the security area after the door 
is closed. Sufficient space must be allowed so 
that several prisoners may be taken from the pris- 
orser von without endangering the officers in¬ 
volved. Preferably, this area should not be visible 
from within the remainder of the garage. 

Vehicle storage facilities locoted inside the ga¬ 
rage should provide ersough space to house most 


vehicles not in use, especially in areas where the 
weother is severe. The garage entrance should 
not open directly onto a public street or a heavily 
used alley unless sufficient space is provided so 
that police vehicles need not be backed out into 
oncoming traffic. If also used for maintenance 
and repair of departmental vehicles, the garage 
should be provided with additional space for a 
small office, parts and storage, and the actual 
repair and maintenance area. If possible, the ga¬ 
rage should not occupy prime first-floor space, 
especially in lorger communities where the police 


building is situated in the congested downtown 
area. 

A final matter of building design involves the 
departments' marksmanship program. A depart¬ 
ment often will need an indoor as well as an 
outdoor target range, but careful planning mini¬ 
mizes the space required. If properly designed 
and constructed, the range may sometimes be 
combined with other training facilities, especially 
in smaller agencies where the shooting program 
does not require fulltime use of the area. 
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Polio* stations rspresent ons of ths nscssssry 
governments! functions requiring careful plan* 
ning. One of the most serious sdministrative 
problems confronting most police forces is 
lack of adequate or proper space and facilities 
for a police headquarters and ^ail. 

Thera are two main objectives to be consid* 
ered in the construction of the police depart* 
ment building; first, ths handling and pro* 
cessing of the prisoners; second, the service 
to the public- The arrangement should be such 
that prisoners may be handled iMithin the police 
department itself, without allowing those 
prisoners to be in contact with the public gen* 
eraliy. 

Plans Developed for this Section 

The plans shown represent the results of the 
field survey and study by the police chiefs' 
advisory committee and subcommittees. Par¬ 
ticular attention was given to room sues and 
the arrangement in the plan of these various 
spaces in relation to one another, so as to 
ensure sefe flow of traffic within the building 
by the public and security control of the 
prisoners by the police force without unneces 
sary duplication of staff. 

The ideas reflected are based on past experi¬ 
ences with similar police stations now in use. 
and the explanation which follows each plan 
directs attention to some of the important 
elements suggested for inclusion in new struc¬ 
tures. 

SITE REQUIREMENTS 

A. General 

Police stations should be planned as if they 
are to be in a separate location from other 
structures, if analysis of site locations for a 
police station permits other structures housing 
other city functions (such as city hall or fire 
station) to bo erected on the same site without 
interfering with the proper discharge of func¬ 
tions. then one central site can be oboaen. 

The jail section of a building should be above 
the ground and set back far enough from the 
property line to prevent contact between 
prisoners and persons outside of the building 
Jail quarters should be accessible to a loading 
space at. or within, the building for the trans¬ 
portation of prisoners. It should bo located 
where the vehicular traffic is not too heavy. 

Off-street parking, space for expansion, 
light and air on all sides, and separate en¬ 
trances must be provided whenever possible. 

Small Cities and Towns 

It has been found in small, compactly built 
cities and towns that one location will serve 
all city departments under one roof. When the 
city or town area extends only a few blocks 
in any direction, access to arterial streets 

Police Stations, Planning and Specifications, 
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is readily possible. Such a central site, how¬ 
ever, should be so laid out that it gives an 
opportunity for the public to enter the admin¬ 
istration rooms from one street, the fire de¬ 
partment from another side street, and the 
police department from a third side or from the 
rear. 

In all these cases, tha location in relation¬ 
ship to the various land uses, tha street pat¬ 
tern, and size of the sit* itself makes it pos¬ 
sible that thia central site can have all tha 
governmental units in one location and still 
meet all the site requirements of the individual 
functions separately 

GENERAL DESIGN INFDRMATION 

A. Horiiontal Plan 

A building with the least number of floors is 
more economical to supervise because less 
personnel it required to supervise it. While 
a building of several floors may cost less in 
construction and be a saving in site costs, the 
extra outlay for administrative personnel, 
year after year, will never cease, in time it may 
be far greater than the additional cost of the 
desirable horizontal plan. 

B. Constniction Building Coda 

The building should be fire resistant, properly 
lighted, healed, and ventilated. The plans 
should be arranged to prevent smoke and hot 
gases, from cooking or heating units, from 
passing through the building at any time. 

Fire safety devices such as standpipes, fire 
hose, extinguishers, and alarms should be 
amply provided. 

If the building is of two stories or more, two 
or more enclosed stairways should be provided 
according to building regulations for fire 
hazards. 

C. pKilities 

1. Wintlowt Windows adjacent to jail quarters 
should have steel bars or steel detention sash 
with screening devices and be inacceasibis to 
prisoners. All parts of detention quarters 
should be separated from exterior walla by a 
mesh partition, parallel to outside walls and 
3 ft inside them, to prevent passing of con¬ 
traband, exhibitionism, and to give passage 
for supervising personnel 

2. StOfigt A safe storage place should be pro¬ 
vided for cash and valuable articles. 

3. FirMnat Firearms, weapons, and medicines 
should be stored in strong, securely locked 
cabinets inaccessible to prisoners; i.e. they 
should be kept in locations removed from jail 
quarters and corridors. 

4. FiftfiglltilHI ApMratllS All fire hazards should 
be guarded against. Avoid exposed electrical 
installations, wood partitions, straw ticks, 
paper, rags, and othar combustible materials. 
Fire hose in locked cabinets should be easily 


accessible for inspection, for jail personnel 
to have for drilling, and for use in event of 
fire or emergency. 

5. Telephone. Radio The telephone and radio 
service should include equipment for fire calls 
and auxiliary fire alarm aa well as provision 
for right-of-way calls, conference calls, watch 
calls from stations of duty, and supervisory 
calls. 

6. Detective Divtsion The location of a detective 
division will deper>d upon the workload in¬ 
volved and the number of detectives employed. 
There should be a main detective office large 
enough to permit all detectives to get together 
for briefing and instructions. In addition, there 
should be small rooma located adjacent to the 
main detective office, which can be used for 
interrogation purposes. These need not be 
elaborate and raquire only a desk and two or 
three chairs. 

7. Show-llp Room In case a show-up room is 
desired, it should be located in such a manner 
as to permit the shuttling back and forth of 
prisonera from the confinement quarters to 
the show-up room without coming into contact 
with the public. 

8. Vishort* Room A visiting room should be pro¬ 
vided so as to promote informal interviews 
under adequate supervision. This visitors' 
room can serve for visitors for the prisoners 
or as a conference room between an attorney 
and a prisoner. It should be so loceted that 
the prisoners' entrance is on the jail side and 
the visitors' and attorneys' entrance is from 
the public side. A separation between prison¬ 
ers and visitors inside the room should be pro¬ 
vided by at least a fine meshed double soreerr- 
ing or heavy plate glass windows. Another 
type of separation is the use of a table at least 
3 ft wide with a partition extending to the floor 
and tha partition above the table running to the 
ceiling so that it is impossible to pass even the 
smallest item of contraband. 

9. Intanrime Room A separate interviewing 
room should be provided for the use of at¬ 
torneys. probation officers, and social welfare 
workers. 

10. Examillilig Room This same room, if prop¬ 
erly located, can also serve as an examination 
room for the medical officer. For medical facil¬ 
ities, a locked steel cabinet for the medical 
equipment can be placed on the wall in one of 
tha examination rooms. 

11. Kitchon When the jail averages more than 
1 S prisonera a day. a properly equipped kitchen 
has been found advisable. There should be s 
refrigerator room and locked storage closet. 
The kitchen should be equipped with a stove 
for top and oven cooking, if it is a two-story 
building, one kitchen only on the first floor is 
recommended and dumbwaiters may be used, 
with a pantry on the second floor. In cases 
where the food is brought from the outside 
and not cooked on the premises, the kitchen or 
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pantry should at least have modern sterilising 
dishwashing equipment. 

12. Ulundrv A laundry should be included in 
the jail, with modern-type equipment and a 
steriliser for clothing and bedding. 

13. Janitors Slop Sink A janitor's slop sink 
should be placed in an open space large enough 
so that mops and cleaning gear can be hung 
on racks exposed to sun and air. This janitor's 
room should be well ventilated and inacces¬ 
sible to prisoners. 

14. Sagiagation Male and female prisoners 
must be kept entirely separate. Other segrega¬ 
tions are necessary, such as separations of 
juveniles, sentenced from unsentenoed prison¬ 
ers, those with crime records and disciplinary 
cases separated from drunkards, vagrants, 
traffic violators, and witnesses. Prisoners 
of unsound mind, contagious disease carriers, 
and known sex perverts must be isolated. 
Plans should provide close and readily main¬ 
tained supervision of the jail sections housing 
drunks, the insane, or the mentally disturbed. 

15. Celb The cells should be arranged so that 
maximum security is provided for prisoners 
serving time, and these cells must be sep¬ 
arated from those housing material witnesses. 
The maximum number of individual cells 
makes possible segregation of prisoners. In¬ 
dividual cells are advised for small jails where 
accommodations are limited. Cells for women 
prisoners, where women prisoners are rarely 
housed, can be used for juveniles. One call 
should be capable of heavy padding for violent 
prisoners and should be unfurnished. 

16. Cell Furniture Cells should be equipped 
with toilet, washbowl, a locker or cobinet 
(preferably an under-bad typo), a table, and a 
chair or stool. The cell beds should be metal, 
equipped with a clean mattress, clean sheets, 
mattress cover, blankets, pillow, and pillow¬ 
case. The bed should have a rigid bedspring 
frame bracketed to the wall. The washbowl 
and toilet should be prison type. 

17. OormitorNIS Dormitories should have at 
least 75 sq ft of floor space per prisoner, have 
10 ft ceiling height, and there should be at least 
one toilet and one washbowl for each eight 
inmates or fraction thereof. 

18. Tanks Tanks can be equipped with a fas¬ 
tened bench and open toilet and urinal for 
prisoners. Tanks should be limited to accom¬ 
modate not more than 15 men each. 

19. Floor Drains All the various portions of the 
building should contain floor drains to make 
it possible to flush out the floors to avoid 
odors- 

20. Lighting It is desirable, where possible, 
that the prisoners living quarters be accessible 
to the entrance of sunlight, and the walls 
should be painted in light colors. Where light 
is dependent upon electrical fixtures, the fix¬ 
tures should be the built-in, tamperproof type 
with tempered plate glass front for protection 
of the lamp. 

21. Plumbing Adequate water and sewage sys¬ 
tems should be provided. Provision for prison¬ 
ers to obtain drinking water should be pro¬ 
vided by the installation of recessed sanitary 
drinking fountains installed throughout the 
jail. Bathing facilities (showers) should be 
available for daily use. In the larger police 


stations, some tub baths for women are recom¬ 
mended. Thermostatically controlled, con¬ 
cealed mixing valves should be provided for 
all showers and hot water supply to lavatories. 
For flushing devices, the control should be 
vandalproof, pushbutton-operated, end flush¬ 
ing type valve adjustable for flushing time. 
Toilets and urinals should have a similar type 
of pushbutton valve. Lavatories should be 
equipped with self-closing, pushbutton-op¬ 
erated valves and integral supply spout and 
nozzle and an integral slow-draining strainer. 
Hand-operated valves, which are easily dam¬ 
aged. should not be used. Waste and vent 
stacks, as well as supply and exhaust ducts, 
must be properly constructed so that the 
prisoners cannot use them for communication. 
Plumbing fixtures should be wall-mounted in 
the tanks and individual cells. For padded cells, 
a flushing-rim floor drain is the only toilet fix¬ 
ture which can be used, and its flushing valve 
should be located in the pipe space to be 
operated only by supervisory personnel outside 
the cell. 

Showers shall hove vandalproof head with 
concealed pushbutton-operated flushing-type 
valve with adjustable flushing time, and, as 
mentioned above, all hot water should be ther¬ 
mostatically controlled to prevent scalding. 

22. Receiving Gerego A receiving garage should 
be built immediately adjacent to the building 
or mode a part of it, so that cars could drive 


in off the street or alley directly into the garage. 
This garage should not be used for parking 
purposes but merely for the discharge of 
prisoners when they are brought to the police 
station. The jail elevator should be in such a 
position as to be easily available directly from 
this garage. 

POLICE STATION-CITIES OF 3,500 ANO 
7,000 POPULATION 

A. General Needs 

Although a city with 3,500 or 7,000 population 
requires less jail space, nevertheless, space 
for traffic reports and courtroom is needed, 
and it is most important to have a one-story 
plan well arranged, as personnel is very limited. 

The same requirements for circulation, isola¬ 
tion. and public and private entrances, as 
described for the larger cities, are equally 
important. 

The prisoner booking room, jail, and general 
office should be arranged so that one officer 
can book and supervise prisoners, handle 
communications, and serve the public without 
leaving the main office. The entrance to the jail 
and routing of prisoner traffic must be separate 
from the public area traffic. There should be 
an enclosed, escapeproof hallway or area for 
conducting prisoners from the jail to the court¬ 
room. 



Fig. 1 Plan o( police station lot city of 3,500 population. One story, lot 48 by 74 ft, building 2,784 sq ft. 
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B. Polica Stitton-€ity of 3,500 Population 

Thtt floor plan for 3,500 or laaa population on 
a amall lot on a cornar atraat haa all tha naadad 
cantral control but has faw officas and a amall 
jail (aaa Fig. t). 

1. CoartitMMi Tha courtroom is located so as to 
ba aocassibla to man prisonara, whila woman 
prisonara can ba brought through tha office 
to court. 

As tha courtroom is somatimas usad for apa- 
cial maatinga, it is planned to have a separata 
entrance lobby so tha public need not pass 
through tha police station foyer and disturb 
tha office at night. 

2. Mm'i Calll One padded call, one two-bad 
call, and a large tank are provided. Tha tank 
can serve as s dayroom in this plan. Bads could 
ba placed in tha tank. 

3. MaKWM Cflts The multi-usa isolation call 
with two bads can ba for isolation, for>two in* 
mates, for juveniles, or, in rare oases, it can ba 
usad as a woman's call, in which latter case a 
matron must ba called in and tha examination 
room is for her use. Tha multipurpose call 
could ba arranged for two two*bads so that 
altogether six inmates could be accommodated. 
If bads are placed in tha tank, up to tan inmates 
could ba housed. 

4. PittIT Tha pantry is for service and dish¬ 
washing in case msals ars so arranged. It can 
ba usad as a small laboratory if not usad as s 
pantry. 

5. Pottibic Eipililion if the particular city has 
a greater maximum number of prisoners, it 
should ba noted that tha man's jail could ba 
expanded into tha carport space by placing tha 
carport space farther back on tha lot and build¬ 
ing more calls on tha call side of tha corridor. 
A dayroom in back of the tank side of tha cor¬ 
ridor could be provided. 

SumMtY of Raquireiaants 

Population: Lass than 3,500. Sea Fig. 1 for plan 
Number of Persons in Police Depertment: Male 
officers, 4 

Perking: Space for police officials' cars and 
public’s vehicles, 4 (min.) 

Estimete of Specs end Fecilities, Requirements 
for 

I. Generel Police Administretion Opere- 
lions: 

A. EMScutive's Requirements (Room or 
space sizes in feat): 

1. Chief's office: 8 by 14 

2. Private entrance 

3. Conference room: Combined with 
courtroom 

4. Cooperating officer's room: 8 by 10 

B. Records end Clericel: 

1. Central records maintenance: 
Combined with main office, traf¬ 
fic records, and personnal rec¬ 
ords. 

2. Map space: In main office 

C. Communicetions: 

1. Telephone and radio: In main offica 
O. Treining: 

1. Classroom: Combined with court¬ 
room 

2. Library: Combined with chief's 
office 

3. Supplies storage: Combined with 
main office 

£. Identificetion: 

1. Prints: Combined with shakedown 
room 


II. Prisoners end Jeil Fecilities: 

A. Receiving, Processing, end Confine¬ 
ment: 

1. Drive-in garage: 12 by 25 

2. Booking, searching room: 10 by 
10 

3. Msdioal examination room: 8 by 

8 

4. Isolation ceil: Or>e, 7 by 8 

5. Violent ceil: One, 7 by 7 

6. Tank: 12 by 12 

7. Dayroom: Combined with tank 

8. Toilet: In ceils 

9. Shower: 3 by 7 

10. Attorneys' interview room: 9 by 
9 

11. Storage: Combined with janitor's 
room 

12. Storage prisoners* property; 
Vault 4 by 6 

13. Prisoners* waiting apace to court¬ 
room: 4 by 8 

14. Pantry: 6 by 8 

B. Seperete Rooms, Fecilities for Women 

Prisoners: 

1. One multi-use isolation ceil: 12 by 
12 

2. Shower, toilet: 3 by 8 

3. Matron's room: Combined with 
examination room: 8 by 8 

4. Matron's toilat: 3 by 8 

C. Seperete Rooms for Juvenile Pris¬ 
oners: 

1. Use multi-use isolation cell 

III. Receiving end Assisting Public: 

1. Separate entrance foyer. 10 by 
14 

2. Public toilets: Men's and wo¬ 
men's, each 5 by 10 

3. Public telephone: In foyer 

4. Complaint counter: Combined 
with main office, traffic violations 
and reporting accidents 

IV. Police Personnel Requirements: 

1. Male locker room: 6 by 8 

2. Toilet: Combined with janitor's 
room 

V. Police Property Requirements 

1. Storage of recovered t stolen 
bicycles: Combined with meter 
repair, 12 by 24 

2. Storage of recovered stolen prop¬ 
erty 

3. Storage of Police Department 
supplies: 8 by 8, near vault 

VI. Police Building Meintenence Require¬ 
ments: 

1. Janitor's room: 6 by 10 

2. Boiler and fans: 10 by 10 

3. Heating, ventilating: Combined 
with boiler room 

4. Repairs: Combined with meter 
repair room 

VII. Courts: 

1. Police courtroom: 16 by 23 

2. Clerk s office: Combined with 
attorney's room, 9 by 9 

3. Attorney's room: Combinsd with 
interview room 

VIII. Public Sefety Educetion. 

1. Safety: Combined with main office 

C Police Station—City of 7,000 Population 

The plan shown in Fig. 2 for 7,000 population 
is for a narrow sits on s street corner. 

1. Officat tnd Courtroom Offices for officers 
and the central record office and courtroom 
are provided. A 4-ft wall space is needed for 
the intercommunication system in the office. 
The attorney-clerk's room must serve also as 


visitors' room in conjunction with prisoners' 
waiting hall back of the courtroom. 

The matron's office must serve for visitors' 
room for women; and the attorney-clerk's 
office, in conjunction with the corridor for 
men prisoners, must serve for visitors' room 
for men. 

2. Woman'l Jail The women's cell for four in¬ 
mates snd adjacent cell for two inmates could 
be used for juvenile or isolation cells. 

3. Pantry The kitchenette is a pantry for serv¬ 
ing food brought in from outside and placed in 
trays, and for dishwashing. 

4. Man I Jail For men there are two isolation 
calls, one padded cell, and four four-bed ceils, 
thus housing 18 men besides those in the tank. 
Dayroom for the privileged is provided. 

Summory of Requiremenft 

Populetion: Less than 7,000, See Fig. 2 for 
plan. 

Number of Persons in Police Depertment: 
Male officers, 8 to 10 

Perking: Off-street parking area tor police 
vehicles adjacent to the police building: 2 cars. 
Area required for parking cars of persons who 
visit police headquarters, 2 cars. Total, 4 cars 
(min.). 

Locetion of Police Heedquerters Fecilities: 
In the business district or manufacturing dis¬ 
trict. The building should be by itself if pos¬ 
sible. If not. with the city hall. If it is combined, 
the lights, heating, and ventilation for the 
police department ore to be operated sep¬ 
arately. The police station should have separate 
entrances, one for the public and one for 
prisoners. 

Estimate of Spece end Fecilities, Requirements 
for 

I. Generel Police Administrative Opera¬ 
tions: 

A. EMecutive's Requirements (Room or 
space sizes in feet): 

1. Chief's office: 11 by 14 

2. Private entrance: Yes 

3. Conference Room and Classroom: 
Combined with courtroom 

4. Chief's office toilet: 3 by 8 

5. Chief's office clothes closet: 2 by 
4 

B. Records and Clerical: 

1. Central records meintenance: 
Combined with main office, traffic 
records, and personnel records 

2. Map space: In main office 

3. Mimeographing: In main office 

C. Communications 

1. Telephone and radio in main office 

2. Public telephone in foyer 

D. Training: 

1. Classroom: Combined with court¬ 
room 

2. Library: In chief's office 

3. Firearms range: At city sports¬ 
men's range 

4. Supplies storage: Combined with 
main office 

E. Identification: 

1. Photographing and Fingerprinting 
room 

2. Darkroom: 6 by 10 

3. Lineup or show-up: Combined 
with courtroom. 

II. Prisoners and Jail Facilities: 

A. Receiving, Processing and Confine¬ 
ment: 

1. Drive-in garage: 12 by 24 

2. Booking and searching room: 10 
by 10 
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3. Medical examination room: Com* 
bined with booking room 

4. Isolation cells: Two, 7 by 8 each 

5. Violent cells: One, 7 by 7 

6. Group cells: Four, four bunks 
each 

7 Tank: 10 by 12 

8. Dayroom: 12 by 19 

9. Toilet and shower room: One in 
dayroom 


10. Attorneys’ interrogation room: 
8 by 8 

1 1. Prisoners visiting: Space in 
corner courtroom 
12. Matron's room: 7 by 10 
13 Storage, bedding: 7 by 14 

14. Storage. prisoners property: 
Vault 5 by 5 

15. Enclosed vestibule to prisoners' 
waiting space: 3 by 12 


ALLEY 



MAIN 

ENTRANCE 


16. Prisoners* waiting space adjacent 
to courtroom: 3 by 10 

17. Kitchenette-pantry: 7 by 12 

18. Food storage: 4 by 7 

B. Sepmrmto Booms for Woman Prison- 

ars. 

1. One group cell: 12 by 12, four 
bunks 

2. One isolation cell: 8 by 10 

3. Shower, toilet 

4. Matron's room: Combined with 
examination room. 7 by 10 

III. Bacaiving and Assisting tha Public 

1. Separate entrance foyer: 8 by 15 

2. Public toilets: Men's and women's: 
Each 6 by 6 

3. Public telephone: In anteroom 

4. Complaint counter: Combined with 
traHic violations' bureau and traf¬ 
fic accident reporting counter 

IV. Polica Parsonnal Baquiramants: 

1. Male locker room: 8 by 10 

2. Coffee bar: Combined with 

kitchenette 

V. Pohca Proparty Baquiramants: 

1. Storage of recovered stolen 
bicycles: 14 by 14 

2. Storage of recovered stolen prop¬ 
erty 

VI. Polica Building Matntananca Baquira¬ 
mants. 

1. Janitor's room: 4 by 7 

2. Boiler and fans: 8 by 14 

3. Heating and ventilating system 

4. Electrical controls 

5. Water controls 

VII. Courts: 

1. Police courtroom: 1 7 by 30 

2. Court clerk's office and city at¬ 
torney's office: 8 by 8 

VIII. Public Safaty Education: 

1 Safety education office: Combined 
with main office 


POLICE STATION-CITY OF 15,000 POPULA 
TION 

A. Plan 

The sketch plan illustratex how arrangements 
provide for central control with public and pri¬ 
vate entrances and separated, isolated quar¬ 
ters for juveniles, men. and women without 
any necessity for different classes of prisoners 
to cross each others' quarters or intermingle. 

For 15,000 population or less, a plan of a 
one-story building is shown in Fig. 3 

B. Room Spaces 

1. Centfsl Offices All the necessary offices for 
administrative functions are provided. Offices 
for chief and assistant officers are accessible 
to the jail or to the public. The public, however, 
is separated from prisoner areas. The main 
office oversees the whole first floor with a min¬ 
imum of personnel on duty at any one time. 

2. Couftfoom, Prisoners Waiting Room The court¬ 
room has the public entrance at one end. and 
at the other end the prisoners' waiting room 
adjoins In this case the prisoners' waiting 
room is also arranged to be used in conjunc¬ 
tion with the visitors' room. 


STREET 

Fig. 2 Plan of police station for city of 7,000 population. One story, lot 50 by 100 ft; building 4,300 sq ft. 


3. Booking Room The booking room or shake¬ 
down is central to the men's jail and the 
juveniles or women s quarters. The interroga¬ 
tion room can also be used os a matron's office 
as needed. 
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4. Juveniles' Women's Cells Thor« oro cells for 
tour juveniles- Fur the M/omen's jail, there is 
a cell for four inmates and a small tank.in/hich 
can also serve as an isolation cell. 

5 Men's Jeil For the men's Jail there is one 
eight'bed group cell which can be used for 
trusties, two isolation calls, one padded cell, 
and one sixteen-bed and one eight-bed group 
cell with dayrooms. A maximum number of 34 
men can be housed, besides those in the tank. 

6. Second Floor Altoniita It should be rtoted that 
if the men's jail is on the second floor, the jail 
quarters are not over the juveniles' or women s 
jail quarters. Intercommunication thus is im¬ 
possible and there are no special construction 
problems The secortd floor, however, requires 
one more officer on duty than would be re¬ 
quired in the case of the one-story plan. 

7. Stairs The enclosed passage and/or stairs 
to the courtroom for men prisoners is pro¬ 
vided for whether a one-story or a two-story 
plan is adopted. 

Summary of Requiromonts 

Poputmtion: Less than 15,000. See Figs. 3 
and 4 for plans. 

Parking: Off-street parking area for police 
vehicles adjacent to the police building: 6 cars. 
Area required for parking cars of persona 


who visit police headquarters; 3 to 6 cars. 
Total, 9 to 12 cars (min.). 

EsiimatB of Spacm and Facifitias, Raquiramants 
tor 

I Ganaral PoUca Administration Opera¬ 
tions: 

A. Executive s Requirements (Room 

or space sixes in feet): 

1. Chief's office: 12 by 12 to 12 by IS 

2- Private entrance: 3 by 6 

3. Conference room: 10 by 10 

4. Chief's office toilet: 6 by 8 

5. Chief's office clothes closet: 2 by 
4 

6. Assistant chief's office: 9 by 10 

7. Chief's secretary's office: Com¬ 
bined with main record room, 10 
by 17 

B Other: waiting room or public 
lobby; 1 5 by 20 

B. Records and Clerical: 

1. Central records maintenance, in 
main office, 12 by 18 

2. Map room and library (accidents 
and crime data): Combined with 
officers briefing room, 9 by IS 

3. Old records storage: 4 by 6 

4. Men staff toilets and lockers: 8 
by 10 

5. Women staff toilets and lockers: 
8 by 10 

6. Meter repair room: 10 by 12 


C Communications: Combined with 
general office 
D Training . 

1. Classroom: Combined with court¬ 
room. 17 by 24 

2. Library; Optional. 10 by 12 

3. Firearms range: 15 by 70 

4. Supplies storage; 6 by 6 

E. Identification 

1. Photographing and fingerprinting 
rooms: Combined with record 
room, 9 by 12 

2. Photographic dark room: 6 by 8 

3. Identification records: Combined 
with main office 

4. Storage; 6 by 6 or combined with 
hall lockers 

5. Lineup or show-up: Combined with 
courtroom 

F. Office for Use of Other Enforcement 
Agencies' Representatives f Military 
Police, Federal Agents. Pat ole Of¬ 
ficers r 10 by 10, optional 

II. Prisoners and Jail Facilities: 

A. Receiving, Processing, and Confine¬ 
ment 

1. Drive-in, escapeproof garage: 
15 by 25 

2. Booking and searching rooms: 
10 by 12 

3. Physician's office and medical 
exaiviination and treatment 


alley 


mechanical ventilation and skylights 
ABOVE CELLS and MAIN OFFICE. 

PISTOL RANGE. OFFICERS LOUNGE AND B0»LER 
ROOM IN BASEMENT 



THIS UNIT CAN BE PLACED ON SECOND FLOOR 


(a) 

Fig. 3 Plin of polica station tot city of 16,000 population. BuiMing 6.000 iq ft. (a) Fifst fiooi plan, (b) Sncond 
fkior plan. 
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rooms: Combined with interro- 
gntion room 

4. Isolntion cells: Two, 7 by 8 each 

5. Violent cells; One. 6 by 7 

6. Group cells: Two, 8 by 13 

7. Cellblock: One 10 by 24; One 
15 by 24 

B. Tank: 12 by 17 

9. Doyroom: Two. 9 by 20 and 12 
by 20 

10. Toilet in cells and shower room: 
Two, 4 by 6 

11. Attorneys’ interrogation room: 
9 by 10 

12. Prisoners' visiting room: 8 by 8 

13. Delousing room; 6 by 6 

14. Laundry: 8 by 8 

15. Storage, cleaning utensils: 9 by 
13, combined with storage 

16. Storage, bedding: 6 by 8 

17. Storage. prisoners' properly; 
4 by 6, or lockers 

18. Prisoners' waiting room adjacent 
to courtroom: 7 by 8 

1 9. Kitchen: 8 by 10 

20. Refrigerator: 4 by 6, optional 

21. Food storage: 4 by 6 

B Separate Rooms tor Women Pris¬ 
oners: 

1. One isolation cell: 8 by 12 

2. One violent cell: 7 by 7. optional 

3. One tank: 9 by 10 

4. One shower in tank, one in ceil, 
toilet in each cell 

6. Matron's room: *10 by 14, plus 4 
by 6 toilet optional 


C. Separate Rooms for Juvenile Offend¬ 
ers: 

1. Two cells; 7 by 8 

2. One shower, One toilet in cell 

III. Receiving and Assisting Public. 

1. Separate entrance 

2. Public waiting room: 10 by 14 to 
15 by 24 

3. Public toilets: Men s and women’s, 

8 by 8 each 

4. Public telephone: One pay phone. 
3 by 3 

5. Information center; Desk sergeant 

6. Complaint counter: Combined with 
general office, 12 by 18 

7. Traffic violations bureau: Com* 
bined with complaint counter 

8. Traffic accident reporting counter; 
One 3 by 5 desk 

IV. Police Personnel Requirements: 

1 Male employees lounge: 10 by 12, 
optional in basement 

2. Male looker room: Ten lookers 
in 9 by 12 room 

3. Women s locker room: One locker 
in women s office toilet 

4. Male shower and toilet room: 
Two toilets, one shower combined 
with lounge 

5. Gymnasium: 27 by 23, in base¬ 
ment 

6. Lunchroom and coffee bar: 9 by 
10, in squad room in basement 

V. Police Property Requirements: 

1 Storage of uniforms: Lookers in 
basement 



2. Storage of guns and ammunition: 
5 by 6 

3. Storage of police vehicles: Two 
oars, 20 by 24 

4 Storage of recovered stolen 

bicycles: 10 by 12 

5. Storage of recovered stolon prop¬ 
erty: Combined with storage 

6. Storage of police department sup¬ 
plies: Two cupboards in officers' 
room 

VI. Police Building Maintenance Require¬ 
ments: 

1. Janitor's room and lockers: 
Closets on each floor 

2. Boiler and fuel: 14 by 16 

3. Heating and ventilating system 

4. Electrical controls: Emergency 
8 kva electric generator unit for 
radio and lights 

5. Repair and construction: 12 by 15 

VII. Courts. 

1. Police courtroom: 18 by 33, Com¬ 
bined with courtroom 

2. Judge's chambers: 9 by 9 

3. Court clerk’s office: Combined 
with item 2 

VIII. Police Divisional Operations: 

A Detective Division: 

1. Office of officer-in-charge: 8 by 10, 
Combined with interrogation or 
assistant chief 

2. Interrogation rooms: 8 by 8, Com¬ 
bined with examining room 

B. Women's (Morals^ Bureau: 

1 Office of officer-in-charge: 9 by 15, 
Combined with interrogation room 

C. Juvenile Division: 

1 Office of officer-in-charge: 8 by 10. 
Combined with interrogation room 
D Public Safety Education 

1. Bicycle licensing room: 8 by 10 


DESCRIPTION OF PLAN FOR A SMALL TOWN 
HALL WITH POLICE STATION 

A. Site Location 

The site location can be anyplace centrally lo¬ 
cated in town. Distances across a small town 
are too short to present special problems. 
Usually the fire department is a rural fire dis¬ 
trict with the fire station located on separate 
property, although it could be on the same lot. 
In some cases the library can be planned on the 
same site if the entrance is on the opposite 
side from the prisoners’ entrance 


B. Plans 

A plan of a small town hall is shown in Fig. 

4. 

C. Room Spaces 

1. Court tnd Council Room For a small town in a 
rural fire district, with few utilities to operate, 
a combined city hall and police station is de¬ 
sirable, as the council room can serve as a 
courtroom, and only one heating unit ia needed 

2. City Hull Officoi To provide for best use of 
personitel, since the clerk-treasurer may serve 
only part time, the marshal's office is located 
to oversee the town hall's public lobby as well 
as the prisoners’ entrance and jail The require¬ 
ment of reporting traffic accidents warrants 
the office being kept open daily. 


Fig. 3 (coin.) Plan of polica statioa loi city of 15,000 population. Building 6,000 sq ft. (a) First Hoor plao. (b) 
Saeond floor plan. 


3. Offices This small plan has an office for the 
mayor or conference room, one clerk-treasurer 
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Ftq. 4 S«all town lull with polico station. 


oHice. a vault used by lha marshal and city 
dark, and a court-council room. The rec¬ 
ords room and the marshal's office are In one 
unit. 


4. Juveniles* and Women's Colls One two-bad iso¬ 
lated cell can serve for juvenile or women 
prisoners, or as an isolation cell. Seldom is It 
needed for all such uses at the same time. 


5. Men's Cells The men's jail includes the tank 
and two two-bed cells. Altogether six Inmates, 
besides those in the tank, can be housed. 
Toilets and heating plant are included. 
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SITE SELECTION 
AccattibilUy 

From a total program standpoint, several possible 
sites should be inspected for a proposed law en 
forcement building. Several factors should be 
taken into consideration when selecting the site 
including location, available land area, configura¬ 
tion. and relationship of the site to major arteries 
and main highways that extend throughout the 
oreo. Additionally, the relationship of the pro¬ 
posed building to existing governmental structures 
should be considered, with particular emphasis 
placed on the relative proximity to the existing 
courts, jails, and prisons. 

Primory consideration should be given to the 
selection of a site that will provide maximum ac¬ 
cessibility to the community being served. The 
facility should be as close to the centers of busi¬ 
ness, industries, schools, welfare agencies, and 
the courts as circumstances permit and in an area 
which can be served by public transportation. 
Not only will this facilitate the use of such re¬ 
sources, but problems in staffing are simplified 
when there are not tiring and complicated daily 
trips to and from the facility. For prisoners who 
are selected to participate in programs of work 
release, study release, clinical services, or other 
community activities, transportation problems can 
contribute heavily to the success of such pro¬ 
grams. 

The facility should be easily accessible to the 
public and not hidden on a side street or on a 
site with very limited street frontages. The build¬ 
ing should be related to one or two of the main 
streets connecting both north and south and east 
and west portions of the city. The building should 
not face an extremely busy highway or through- 
city thoroughfare, which might make access into 
the traffic lanes difficult. 

The site should be accessible to two streets, 
rather than one. Several entrances and exits 
should be provided for police vehicles to ensure 
immediate access and egress to and from the 
site in the event one of the entrances might be 
temporarily blocked. 

Residents con best be served by the central 
location of all criminal justice components and 
activities in a centralized design concept. 

Forking 

The site should be adequate, not only for the 
building itself, but to accommodate a police mo¬ 
tor-court octivity, staff parking area, and public 
off-street parking requirements. The parking 
space allocated for employee vehicles and for 
police vehicles is important when making shift 
changes and removing prisoners to and from jail. 
In the case of a combined police/joil facility, a 
private jail booking entrance {sally port) and pris¬ 
oner processing area, easily accessible to automo¬ 
biles, should be included in the plans. 

In some instances, a basement-level parking 
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garage for police vehicles may be desirable. A 
ramp leading from the basement level would pro¬ 
vide odequote street access. Placing the garage 
and official parking facilities in the bosement will 
reduce noise levels at shift change times and dur 
ing the conduct of daily activities, thereby avoid¬ 
ing inconvenience to adjacent land owners. 

The parking lot or roof of the structure should 
also be considered as a possible site for a helicop 
ter lending pad. 

THE BUILDING 

A police building should be regarded as a viable 
and flexible structure. It should be capable of 
growing with the community and the department 
It serves. The architect should be fully aware of 
the growth potential of the deportment and 
should design a facility that will meet not only 
the present needs of the agency, but also its 
future needs. 

Police Function Only 

Ideally, the building should house only the police 
component of the criminal justice system. Except 
in very small communities, the building should 
be exclusively oriented to the police function. 
Consideration should be given to separating the 
police from the incarceration function and the 
associated stringent design features necessary 
when the |oii is made a part of the police building. 

Similarly, the judicial functions would best 
serve the needs of the people if they were not 
located in the same building as the police. The 
framers of our Constitution mode it perfectly clear 
that there must be separation of power between 
the executive, legislative, and judicial branches 
of government; therefore, we urge physical sepa¬ 
ration of the police facility, the courts, and the 
jail. 

Exterior Design Philosophy 

All public buildings should reflect an atmosphere 
of restrained dignity, permanence, security, 
beauty, and strength. It is imperative that a police 
facility impart the sense of strength and perma¬ 
nence to a greater degree than other governmen¬ 
tal structures. To the public, the police building 
should represent a friendly, businesslike, profes¬ 
sional building complex. Security provisions must, 
of course, be incorporated into the design be¬ 
cause of the volatility of our times; however, it 
is possible to artfully disguise them so that the 
fortress image is not the predominant feature of 
the structure. 

The police focility should be constructed of non¬ 
combustible materials. The design of the building, 
including the exterior surfaces, landscaping, and 
other elements, should be planned to reduce the 
number of areas where explosives may be hidden. 
Reinforced masonry on the exterior walls and ei¬ 
ther concrete or a lightweight concrete layer on 
the roof, will improve the building’s resistance 
to manmade |sic] or natural disasters. Many re¬ 
finements to increase building safety and security 
can be provided at little additional cost. All or 
most of the gloss areas, both interior and exterior. 


should be of bullet-resistant material. An interior 
garden court could be one of the methods used 
to create a quiet, beautiful, and serene atmo¬ 
sphere that could psychologically benefit the entire 
stoff and eliminate the feeling of being enclosed 
in a windowless fortress. Whenever possible, the 
exterior of the building should not include win¬ 
dows. 

The so-called “windowless" building may con¬ 
tain considerable glass, but the glass is positioned 
in such o manner that none of the interior activities 
can be viewed from the exterior areas. Psycholog¬ 
ically, glass used in this manner can completely 
eliminate the feeling by the staff that they are 
working in a windowless facility. 

The police building should be designed to pro¬ 
vide services to the public os well as to fulfill 
the everyday working needs of the police. The 
structure should be readily accessible with ample 
public and private parking space. Properly de 
signed landscaping, flagpoles, and identifying il¬ 
luminated signs can and should be attractive and 
functional components of the building. 

Horizontal Plan 

A building with the least number of floors is more 
economical because less personnel are required 
to supervise it. While a multistory building may 
cost less in construction and be a saving in land 
costs, the extra outlay for administrative person¬ 
nel, year after year, will never cease. In time, 
it will probably be for greater than the additional 
cost of the more desirable horizontal plan. 

The horizontal design philosophy lessens the 
need for stairs and elevators which, when utilized, 
add hazard potential when moving prisoners, for 
bomb placement, for fire, and so on. 

Humon Needs 

A law enforcement agency deals with many peo¬ 
ple. Basically, however, they con be divided into 
three categories; 

• Department personnel 
■ General public 

• Prisoners 

Eoch group has specific needs in a police build¬ 
ing and the needs of each should be considered 
os they relate to the entire facility. 

Deportment Personnel The term "department 
personnel" includes all employees of an agency— 
executives, managers, supervisors, officers (both 
uniformed and ploinclothed), clerical, and special 
employees. 

Uniformed personnel who constitute the bulk 
of employees usually report to a central location 
which should include lockers, showers, and physi¬ 
cal exercise area. A briefing room with the capac¬ 
ity to occommodote approximately two-thirds of 
the patrol force should be located near the locker 
rooms. A separate entrance into the building 
should be provided for use by police employees 
only. Unnecessary mingling of police officers, the 
public, and prisoners should be avoided In the 
police focility 
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G«n«r«il public The mojority of persons visiting 
the police headquarters will have business only 
at the central information center. Therefore, the 
public information lobby should be a part of the 
information center operation ond should be easily 
accessible from the main entrance. Employees in 
the information center can then handle inquiries 
and refer callers to the proper ofRcial or office. 
As a general rule, the building should be planned 
and equipped to avoid confusing the public. Of¬ 
fices should be plainly designated by functional 
titles on the doors. A conveniently placed building 
directory in the lobby is also an important feature 
that should not be overlooked. 

Prisoners When the jail facility is located within 
the police building and/or when prisoner booking 
is done at police headquarters, special design 
features must be incorporated to accommodate 
this function. Prisoners should enter the building 
through o separate secure entrance. A sally port 
with automatic doors and drive-in provision 
should be port of the security entrance. A model 
prisoner-processing arrangement is shown in 

Fig. 1. 

The reader should refer to Fig. 2 to better un¬ 
derstand the relationship of the three separate 
entrances, public parking, employee parking, and 
police vehicle parking. Note in Fig. 2 the security 
feature of the gate separating the police vehicles 
from public access. Whenever the police facility 
is located in a residential area, high shrubbery 
and, more preferobly, a masonry wall surrounding 
the police parking area should protect the adja¬ 
cent residents from the glore of vehicle lights at 
night. 


Interior Design Features 

One of the basic requirements of a functional 
floor plan in a modem police facility is the control 
of internal circulation. Efficiency and safety dic¬ 
tate that the public enter the building through 
a single entrance into o controlled lobby. The 
public should not penetrate beyond the lobby 


and should be allowed further access only after 
the need has been demonstrated. Figure 2 shows 
the functional relationships of the three entrances. 

Space Allocotion The functional policy facility 
should be os flexible os possible for efficiency 
and economy. A flexible building is one in which 
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Fig. 2 Exterior design relationship. Public Parking 



Fig. 1 Model prisoner-processing arrangement. 
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the interior space is adaptable to a broad variety 
of occupancies and the exterior walls are expand- 
able to meet future growth needs. 

In some cases, interior flexibility may be ot- 
tained by the installation of movable partitions 
which can provide necessary privacy and also 
may be shifted to meet future functional space 
needs. Partitions approximately 6 feet in height 
afford sufficient privacy without affecting light 
or air conditioning. Private offices and small 
rooms should be kept to a minimum. 

Private offices make supervision more difficult; 
occupants are tempted to turn their attention to 
outside mottcrs and to engage in activity not 
strictly police-related. The potential for this situa¬ 
tion is lessened when the partitions forming the 
offices are glass and, in some instances, the parti 
tions may be less than ceiling height. 

Glass partitions facilitate supervision and tend 
to assist in maintaining a businesslike appearance 
on the port of personnel by providing an unob¬ 
structed view for supervisors. Each area that must 
be kept secure, such as places where prisoners 
are confined or moved, the communications cen¬ 
ter, and areas for property and evidence storage, 
require special design features. Permanent parti¬ 
tions should be used in these areas and wherever 
the need is justified. 

The building should contain large open floor 
areas in which a broad variety of furniture and 
equipment may be arranged. These areas may 
be subdivided with a minimum of structural or 
mechanical operation and expense through the 
use of standardized, movable, and interchange¬ 
able nonstructurol elements. 

Space can also be separated effectively by 
counters. The counters can also serve as recepta¬ 
cles for file cabinets. 

ADMINISTRATIVE AREA 

One portion of the police facility should be re¬ 
served exclusively for the administrative com¬ 
mand staff. This staff includes the chief of police, 
planning and inspectional services commanders, 
and the commanders of the primary organiza¬ 
tional entities with departmentwide jurisdiction, 
such as the uniformed division, criminal investiga¬ 
tion division, administrative services division, and 
technical services division. 

Chief of Police 

immediate public access to the chief of police 
is not always r>ecessary or desirable. Many citi¬ 
zens with minor problems, who at first demand 
to see the chief, can have their problems ade¬ 
quately resolved by talking to subordinate person¬ 
nel. Constant interruptions of this sort would dis¬ 
tract the chief from his primary obligations to 
the department. Thus, we recommend an office 
area that is away from the mainstream of public 
and staff, preferably near the rear of a one-story 
building or on the second floor of a two-story 
building, it is customary and worthwhile for the 
chief to have o private entrance, private toilet 
facility, closet, and a conference room immedi¬ 
ately adjacent to his office. The normal space 
allowance for the chiefs private office should be 
approximately 300 square feet. The separate con¬ 
ference room should be large enough to seat all 
officers above the rank of lieutenant, i.e., the 
executive staff. Access to the conference room 
should be from both the chiefs office and from 
a common hallway for staff use. 

The chief should be provided with a private 
secretary and, in larger agencies, an administra 
five officer. These two staff assistants should, of 


course, be provided sufficient office space imme¬ 
diately adjacent to the chiefs offices. 

Figure 3 shows model layouts for the office 
of the chief of police in cities of varying size. 
Figure 4 shows model layouts for conference 
rooms. 

Executive Commond StofF The chiefs executive 
staff should occupy offices which surround his 
own. Each staff office should be approximately 
200 square feet in size. These staff offices could 
conceivably share secretarial services, e.g., one 
secretary for every two staff commonders. 

CENTRAL RECORDS AREA 
Records 

The public entrance into a police facility should 
be primarily through a single main entranceway 
into a common lobby. This single public entrance 
should be controlled and supervised from the cen¬ 
tral records center. 

This central records center should be placed 
in full view of the main facility entrance. The 
location should be such that records personnel 
can individually screen all citizens entering the 
building. Provision should be made in the lobby 


area for public seating, public telephones, show¬ 
cases for display of exhibits, and public rest¬ 
rooms. The public restrooms should be constructed 
of materials that would limit domage to the build¬ 
ing in the event of a concealed, incendiary explo¬ 
sion. 

The records area should be separated by glass 
from the public areas and staff access counter 
to ensure complete security of the entire records 
area. 

The majority of persons visiting the police sta¬ 
tion will have business at the records center. 
Therefore, a public counter should be part of the 
records center. The employees in the records cen¬ 
ter con then handle inquiries or refer callers to 
the proper official or office. As a general rule, 
the building should be planned to reduce the ne¬ 
cessity of having the public wander about the 
building seeking assistance. Public circulation 
within the building should be controlled and lim¬ 
ited by separating the public lobby area from 
other corridors and doors that should be con¬ 
trolled electrically. 

The interior of a police facility should be deco¬ 
rated in a professional manner. Bright, warm, but 
soft colors combined with careful use of comple¬ 
mentary accents should greet the public. Rotary 
records systems should enhance the appearance 
of the records center os well as provide for a 
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functionai records storage and retrieval opera¬ 
tion. 

The records room, in addition to serving the 
public, should also be the center for collection 
and dissemination of information to police ofR 
cers- Therefore, a private counter should be pro¬ 
vided for police officers so that they may more 
effectively utilize records without using the public 
area ond without permitting them complete free¬ 
dom of access to the records room itself. Only 


personnel assigned to the records function should 
be permitted in the room. This recommendation 
is made to preserve the integrity of the records 
and accountability for their proper maintenance. 

The size of a records area should, of course, 
reflect the needs and space requirements of per¬ 
sonnel assigr>ed to the records function. A useful 
guide, when in doubt as to size, is to allocate 
approximately 100 square feet of space for eoch 
15 police officers in the department. 


Because of the heavy floor weight that will 
be required in the records area of the building 
as a result of files and other equipment, structural 
design requires thot the floor be reinforced. 

A model police information center is shown 
in Fig. 5. 

COMMUNICATIONS 
Ditpotching Focilities 

The police communications command center and 
its related equipment should be isolated from pub¬ 
lic contact in one of the more secure areos of 
the building. Other electrical and mechanical sys¬ 
tems should also be protected to reduce the possi¬ 
bility of sabotage or vandalism. 

Most police practitioners would agree that lo¬ 
cating the dispatching and records units in close 
proximity offers advantages of expediting the 
flow of information and makes more efficient use 
of personnel. This philosophy is most practical 
in small agencies where a minimum number of 
persons on a late tour of duty could conceivably 
handle both communications and records respon¬ 
sibilities. When this arrangement is necessitated 
by department size, we recommend that the entire 
records and communications area be bullet-resis¬ 
tant. 

Radio Console In addition to radio, the dispatch 
console should contain all electronic systems such 
as television surveillance of the jail and outside 
of the building, smoke and fire detection ond 
warning devices, detention area audio surveil¬ 
lance, remote control for doors, and vehicle status 
boards, recorders, intercom, ond TV monitors. 

Stotus Board Status boards are devices used to 
indicate the availability of field units. Such a de¬ 
vice is justified as o dispatching aid in the smaller 
as well os the larger departments. Switch control 
pilot lights may be used, with indicators at each 
dispatching position, on a large map visible to 
all positions. The switches must be wired so that 
actuation in ony position causes the same indica 
tion at all other positions. Plocing of pilot lights 
on o large map showing beat boundaries is partic¬ 
ularly valuable to dispotchers responsible for de¬ 
ployment of large numbers of field units. Each 
unit’s stotus connot be occurately recalled from 
memory, nor can time usually be taken to query 
o number of units to determine which is the closest 
to the assignment at hand. 

Recording Device The elimination of the log¬ 
keeping requirement by the FCC, which for many 
years required a transmission by transmission en¬ 
try in a written form, has eased the dispatching 
burden considerably. However, the value of such 
a record for internal odministrotivc purposes re¬ 
mains. The use of a multichannel tape recorder 
to fulfill this need is recommended. Space should 
be ollocatcd for such a device when designing 
the communications center. 

ComploinI Operotor/Oispolcher 

Two types of complaint/dispatch operotions are 
generally acceptable, depending upon the size 
of a particular agency. In the smaller depart 
ments, a single person usually can handle both 
the complaint-reception function as well as the 
dispatch operation. Whereas, In the larger agen 
cies, complaint processing moy require extensive 
specialization, perhaps with operators subdivided 
for geographical areas of responsibility. An olter- 
nate approach to the latter is to combine the 
comploint operators’ and dispatchers* duties in 
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one position ond odd personnel os message vol¬ 
ume demands. Difficulties arise in this method, 
however, when the message volume would justify 
either o separate complaint operator and o dis¬ 
patcher or two combined operators/dispotchers 
(or any multiple thereof). The architect and the 
agency consultant will hove to moke the decision 
os to individual agency needs regarding communi 
cations according to the volume of comploint traf- 
f)c, prior to the design of the command center. 

Command Center Supervision 

The function of supervising a police communico 
tions center should not pose any unusual problems 
arising out of the nature of the task. The sensitive 
nature of the process demands at least constant 
availability of supervision. In larger installations, 
provision should be mode for the supervisor to 
monitor both landline and radio communications 
os they ore carried on; performance of complaint 
operators and dispatchers may thus be evaluated 
to determine training needs and to correct im¬ 
proper procedures. A monitoring position is also 
useful for instruction of newly assigned personnel, 
and for intercepting and/or assisting in high prior¬ 
ity colls. 

Environmental Considerations 

The communications command center should be 
made adequate in terms of sound conditioning. 


lighting, air conditioning, room configuration, 
ability to expand facilities, and totol security from 
potential sabotage. This area should be a com¬ 
plete self-contained unit with toilet, lunch room, 
locker space, and supervisor's area. See Fig. 6. 

Emorgoncy Power Supplies 

Radio and landline communications ore vulnera¬ 
ble to several influencing factors, the most impor¬ 
tant of which is electrical power. In the event 
of failure of normal power sources, the communi 
cations center should hove some method of ob¬ 
taining standby electrical service to the base sta¬ 
tion to insure its continued operations,- therefore, 
the base station should be equipped with on 
emergency power source. This equipment should 
be capable of supporting not only oil communico 
tions equipment, but also lighting requirements 
for the command center and primary operational 
portions of the building. 

Figure 7 is intended to provide the reader with 
a visual display of o conceptual design model 
for a communications command center where tele¬ 
phone reception and dispatching ore performed 
by the some person. 

CRIMINAL INVESTIGATION AREA 

Several design features should be considered 
when allocating floor space for criminal investiga¬ 


tors. investigators make extensive and constant 
use of records; therefore, it is practical to place 
investigators as ncor as possible to the records 
center. A great number of people coming to the 
police facility do so in order to confer with investi¬ 
gators,- public access is an important feature that 
must be considered when physically locating de¬ 
tectives. 

The areo allocated to detectives should provide 
for individual work space and a degree of privacy 
for each officer. Collectively, however, detectives 
should be in constant contact with one another. 
Therefore, a single spacious room is recommended 
to house oil detectives. The room could then be 
divided into individual office areas by movable 
partitions. 

Interrogation rooms ore another important fea¬ 
ture that should be located near the detectives. 

Again, in the same general vicinity, the archi¬ 
tect should provide for office space for both the 
unit commander and supervisors. 

Figure 8 shows a practical solution for oil of 
the individual requirements needed in order for 
detectives to conduct their daily operation. 

Figure 9 shows model interview rooms. 

UNIFORMED OPERATIONS AREA 

Although uniformed operations requires the larg¬ 
est number of officers, the physical space needs 
in a police facility for uniformed personnel are 
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substantially l«ss than those of other departmen¬ 
tal units. Uniformed officers, of necessity, must 
remain to a great extent in the field. They require 
the use of o locker room, toilets, squad room, 
physical exercise area, briefing room, and writing 
area. 

Commander/Superviftor 

The patrol commander and/or shift supervisor 
should have an office occessibte to the public, 
uniformed personnel, and the communications 
center. The close proximity to the communications 
center is important so thot the commonder can 
assist dispatchers, or take over the operation 
when necessary, under emergency conditions. 

Special Operations 

Office space should also be provided for traffic 
and tactical supervisors. These offices should be 
of sufficient size to accommodate crime and traffic 
accident location maps, charts, and other crime, 
accident, and special event analysis materials. 

Roll-Call Room 

Uniformed personnel, who constitute the bulk of 
employees, will report for roll call (briefing) prior 
to going on their assignments. Special features 
of a roll'Call room should be plonned by the archi¬ 
tect. It is wise policy to hove this room os private 
as possible. The public, upon seeing numerous 
members about an office (especially uniformed 
members), inevitably concludes that they are non¬ 
productive. Roll call, with its attendont inspection, 
training, reading of orders, and special instruc¬ 
tions, should be conducted in a place out of public 
view. It is equally important to provide spoce, 
which cannot be seen by the public, where officers 
may prepare reports that are not completed in 
the field because of time or importance. 

Special Features 

It is wise to plan for a recreation area and lunch 
area with commissary provisions. The recreation 
area should be large enough to accommodate 
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a universal gym and other physical exercise equip¬ 
ment that would encourage officers to maintain 
excellent physical condition, os well as provide 
space for defensive tactics and other training. 

Squad or roll-call rooms should be designed 
so that desired privacy can be maintained during 
roll call and training sessions. Lockers should not 
be placed in these rooms thereby making it neces¬ 
sary for officers to change clothes or use lockers 
while the roll call for the next shift is in session. 
The squad room should not serve as a traffic 
path to other portions of the building. 

Movable seating should be provided where roll- 
coll training is conducted. The room should be 
acoustically treated and equipped with wall- 
mounted bulletin boards, chalk boards, individual 
mail slots for distribution of printed material, and 
wall-mounted clothes and hat racks. An ideal 
work flow pattern would show the locker room 
adjacent to the roll-call room. 

Locker Focilltiet 

An individual clothes locker should be provided 
for each uniformed officer in the department. The 
locker facility should be coupled with shower- 
room accommodations. 

Troining 

Where possible, a training room should be sepa¬ 
rate from the roll-call room. This would ollow unin¬ 
terrupted training sessions. In the event that space 
it at a premium, the roll-coll room could be de¬ 
signed as a multipurpose room large enough to 
conduct training sessions. 

Librory 

A police library is a reflection of the philosophy 
of a police odministrator and his agency to 
achieve the best possible low enforcement 
through constant staff study and improvement. 

Savings of police budget dollars can be used 
to justify a professional library. It can save money 
on duplicate subscription costs, long-distance tele¬ 
phone calls, and duplication of files, space, effort, 
and materials. Ordering subscriptions to journals 
for each supervisor and administrator can be an 
unnecessary and excessive expense. 

A library should be provided with a sufficient 
number of bookshelves and seating capacity to 


accommodate approximately five percent of the 
work force. Tables in the library should be at 
least 5 to 6 feet from each other if the chairs 
are to be placed back to back. Between the tables 
and the walls, there should be an oisle approxi¬ 
mately 5 feet wide. The length of the shelving 
should not be more than 3 feet per section. 

PKOPERTY ROOMS 
Oeportment Property 

Department-owned property such as report forms, 
stationery, blank books, pencils, and other office 
equipment should be stored in a single room. Like¬ 
wise, the deportment armament and munitions 
should be stored in a dustproof, moistureproof, 
secure room. It is recognized that armament must 
be immediately available to operational person¬ 
nel; however, the supervisor in charge of property 
management must, of necessity, have the arma¬ 
ment under his [her] immediate control and pro¬ 
vide for routine inspections and inventory of such 
equipment. Both of these factors must be consid¬ 
ered when planning for the location of the ormory. 

Evidence Room 

An evidence storage room should be included 
in any planning for a police facility. The room 
should be secured against unauthorized intrusion 
and should allow for four different types of stor¬ 
age modes: 

• Open bins 

• File cabinets 

• Safe 

• Possible refrigerator 

Open bins should constitute the majority of 
the room area. The bins should be approximately 
3 feet wide and should be designed to allow 
for expansion upward. The balance of the evi¬ 
dence room can best be utilized by installing 
standard, letter-sized file cabinets. Small items 
that are more subject to loss are better stored 
in cabinets. 

A good-sized safe should constitute the third 
storage mode for inclusion in an evidence roam. 
This receptacle should be used to safeguard 
monies, jewelry, ond other such valuables. 

A refrigerator should be used to store narcotics, 
blood samples, and other perishables. 


Since the evidence room would not normally 
be open 24 hours a day, it is necessary to estab¬ 
lish temporary holding lockers into which evidence 
con be placed until it can be secured by the 
department evidence custodian. These lockers 
should be either self-locking or equipped with 
open padlocks. Officers coming into possession 
of evidence should properly mark it and deposit 
it in a locker. The door can then be snapped 
shut or padlocked. It should thereafter be opened 
only by the duly designated evidence custodian. 

Ail evidence should be kept in the evidence 
storage room when not otherwise being examined 
or presented at trial. 

LABORATORY FACIUTIES 

The location of the laboratory in a police building 
is relatively unimportant, and some advantages 
are gained in having it in a remote area. Space 
requirements and utility connections are the prin¬ 
cipal considerations; space needs are strongly in¬ 
fluenced by the size of the laboratory staff and 
the equipment used. A police laboratory should 
be designed to meet future requirements. 

Every agency should have at least a rudimen¬ 
tary laboratory. Depending upon the depart¬ 
ment's expertise and size, a laboratory could 
range in size from a single photography darkroom 
to a complex facility with separate rooms to oc- 
commodate: a darkroom; copy and other photo¬ 
graphic work; chemical examinations; other labo¬ 
ratory instruments; evidence storage; a repository 
of standards for comparison,- a director's office; 
a reception room; and a polygraph room. 

Needless to say, those agencies that are physi¬ 
cally located near a county, regional, state, or 
federal laboratory facility would require less labo¬ 
ratory space. 

FIREARMS RANGE 

An indoor firearms range should be considered 
as a very necessary component of every police 
facility. Such a range would most likely be situ¬ 
ated in the basement or, in the case of only one 
floor, adjacent to the main facility. A minimum 
area for a range should be approximately 100 
feet in length with a minimum of 4 feet in width 
for each shooting position desired. 
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Fifi. 1 This coftactioMl institution fot younger offenders functions as a therapeutic communi^. The basic progrMS 
of the facility, namely diagnosis and treatment, are expressed by individualized building units of limited size in a 
nonregiroonted setting. (St Albans Correctional Center. Vermont. Litchfield Grosfeld Weidner. Architects.) 


GENERAL 

Man ia raaponaiva to hia physical environment. 
Traditionally, architects have relied on intui* 
five design processes to achieve desired re¬ 
sponses, but recently a collaboration between 
architecture and the social sciences has en¬ 
abled us to apply vast information resources 
to the problems of practical design. However, 
an architect seeking information finds a scar¬ 
city of scientific data about men in confine¬ 
ment. Until there are more studiea and until 
collaboration becomes more general and more 
systematized, the correctional architect must 
continue to rely largely on esperience and 
intuition. 

One begins, however, with some general 
knowledge. Life in correctional institutions has 
been destructive of the human spirit; in a large 
proportion of cases the goal of rehabilitation 
has been utterly frustrated! The removal of a 
man from society and the attendant loss of his 
freedom, privacy, and independence as well 
as the deadeningly strict daily routine result 
in a totally depersonalized, totalitarian environ¬ 
ment. Long-standing conventions in the design 
of correctional institutions and outmoded con¬ 
cepts of efficiency and functionalism have led 
to the repetitious and symmetrical arrange¬ 
ments of space and forms characteristic of the 
corrections field. Long corridors, highly pol¬ 
ished floors, and hard finishes that reflect light 
and sound are hypnotic and result in imper¬ 
sonal surroundings. 

The developing science of human behavior 
has led to an increased emphasis on the re¬ 
habilitation of offenders through treatment 
and academic end vocational training. Basic 
to these programs is a concern for the inmate 
as an individual. This knowledge should be 
applied in the design of new correctional facil¬ 
ities to create an environment that will foster 
positive responses. (See Fig. 1.) 

TYPES OF FACILITIES 

Increased emphasis on restructuring correc¬ 
tional systems to effect maximum change in 
offenders has resulted in the growth of various 
interrelated facility types, each serving differ¬ 
ent functions, often under separate jurisdic¬ 
tions. 

Lockups 

Lockups, or holding cells, are security facil¬ 
ities for the temporary detention of persons 
held for investigation or preliminary hearings 
following arrest. These facilities are usually 
operated by the police department and deten¬ 
tion in them generally does not exceed 4B 
hours. Persons who must be held longer are 
transferred to the city or county jail. 

Jails 

Jails, or detention facilities, house accused 
persons awaiting trial and convicted offenders 
serving short sentences, usually a maximum of 
1 yeor. As a rule jails ere under local jurisdic¬ 
tion. such as the sheriff's office. Since the 


inmates have not been extensively classified 
and the likelihood of attempted violence or 
escape has not been determined, security provi¬ 
sions in jails are at their maximum It is en¬ 
tirely possible that a person brought to a jail 
to await trial for a misdemeanor (minor crime) 
might be wanted in another state for murder. 
This information may not be known to the jail 
staff until fingerprints are cleared through the 
FBI and other interrelated ideiitification sys¬ 
tems, sometimes a matter of several weeks. 
Traditionally, jails have not provided any re¬ 
habilitation programs because of the limited 
local financing and the erroneous belief that 
inmates spend loo short a lime there to benefit 
from a sustained treatment program. Recently, 
however, trends in correctional thinking and 
practice envision the possibility of new and 
more constructive uses of local jails. Through 
massive grants for planning ond implementa¬ 
tion, the federal government is encouraging 
development of extensive speciol rehabilitation 
programs directly geared to short-term incar¬ 
ceration. They recognize that jail represents 
an offender's first contact with the criminal 
justice system and thus it presents an optimum 
opportunity for intervention in a criminal 
career. 

Jails are usually located in urban centers 
due to the need to be close to the courts. When 
site availability does not allow an adjacent 
court-jail relationship, a transportation system 
must be established to provide inmates quick 
and secure access to the couils. 

Correctional Institutions 

Correctional institutions, or prisons, are facil¬ 
ities for convicted persons serving sentences. 


Since rehabilitation is a fundamental aim of 
these institutions, current correctional phi¬ 
losophy calls for individualized treatment to 
the greatest extent practical, even in maximum 
security institutions. Essential elements of a 
well-rounded individualized correctional pro¬ 
gram include scientific classification and pro¬ 
gram planning based on complete case his¬ 
tories and examinations, medical and dental 
services providing corrective as well as cura¬ 
tive treatment, individual and group therapy 
and counseling, academic and vocational train¬ 
ing. indoor and outdoor recreation, casework 
services for prisoners and their families, ond 
preparation for parole or release. 

The variety of treatment programs which 
correspond to the different needs of offen¬ 
ders require a system of specialized correc¬ 
tional institutions so classified, coordinated, 
and organized in staff and program as to meet 
the specific needs of offenders. 

Some correctional institutions are under 
local control, such as a city or county peniten¬ 
tiary or workhouse, but the majority are under 
the jurisdiction of a state department of cor¬ 
rection. Traditionally, such institutions have 
been located outside the urban centers isolated 
on large tracts of stele-owned land. These self- 
sustaining communities have a complete 
complement of personnel and services, includ¬ 
ing medical, educational, recreational, re¬ 
ligious. food and maintenance services. The 
trend toward isolating the correctional institu¬ 
tion from the community is slowly being 
reversed because of an increased awareness of 
the need to involve the community in the cor¬ 
rectional process and because of the rising 
costs of providing services in an institution 
which already exist in the community. 
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Community Correctional Cantors 

Community correolional canters are the result 
of the new emphasis in correctional theory 
to build or rebuild solid ties between the of* 
fender and the community, to integrate or 
reintegrate the offender into community life. 
This type of facility is located within the com* 
munity and can serve to contain both pretrial 
and sentenced offenders. 

The basic premise of such a facility is mas* 
imum utilization of community resources in the 
correctional process by providing existing ser¬ 
vices to the facility on a contract basis. For 
example, the educational and commercial- 
industrial resources of the community can be 
utilized for the training and rehabilitation of 
offenders. Thus the community correctional 
center can function as an outpatient clinic, 
providing a treatment center for an expanded 
probation and parole system, and ultimately 
relieving the overcrowded conditions in the 
existing penal institutions. 


THE PLANNING TEAM 

Planning for detention facilities involves many 
individuals at governmental and local com* 
munity levels. Since no single planner or orga* 
nization can adequately consider all the needs 
of the community in planning a detention fecil* 
ity, the architect's role during this early stage 
must be as a member of a specialized team. 

In large metropolitan jurisdictions, a pro* 
fessional planning agency initially projects the 
detention facilities, integrating the scheme 
with brood*scale plans for community develop* 


ment. Close collaboration with the administra* 
tions of the principal agencies involved, such 
as law enforcement, judicial, corrections, 
probation and parole, is mandatory. Also, o 
citizens' advisory committee may be formed, 
consisting of competent and concerned com¬ 
munity members, whose support can be crucial 
in community acceptance of the new detention 
facility. 

Since smaller communities have more 
limited technical or professioital resources, 
the planning reaponsibility may be assigned 
to a group of local administrators, a local crime 
commission, or a citizens' council. In such in¬ 
stances, an architect knowledgeable in correc¬ 
tional facilities design can play a major role 
in the planning stage, coordinating all the avail¬ 
able resources. 


DEVELOPING PLANNING INFORMATION 

Of utmost importance in planning a detention 
facility is a clear idea of the ends to be served 
and the means of achieving these ends. 

The steps involved in initial planning for a 
new detention facility consist of a process 
of outlining a series of priorities of needed 
improvements based on a number of assess¬ 
ments which are supported by as much firm 
data as may be available. These basic steps 
are discussed below. 

Assessment of Needs 

Basic to the planning of a new facility is an 
analysis of the numbers and types of persons 
to be served. This task is made more difficult 


by the need to consider the various areas that 
peripherally affect the field of lew enforcement 
and determine increases or decreases in inmate 
population. For example, the initiation of an 
effective bail reform program will significantly 
reduce the number of persons held in pretrial 
detention. Acting in reverse, any substantial 
increase in the number of accused persons 
accepting their right to legal counsel and 
choosing their right to a jury trial will increase 
court operation costs and extend jail time from 
arrest to final disposition. A marked increase 
in law enforcement effectiveness can result in 
more orrests and an increase in jail population. 
A judicial reform program that initiates mea¬ 
sures as a substitute for pretrial detention, 
such as issuing of summons or release on 
recognizance with promise to appeal in court, 
will substantially reduce jail populations. The 
planners need to consider all these programs 
and anticipate their effect on the projected 
inmate population. 

Inmate population projections consist pri¬ 
marily of estimates of the numbers and kinds 
of people coming into the correctional system. 
Information must be broken down by age. 
sex, offense, and tendency toward rehabili¬ 
tation. This task may be most difficult if the 
statistical data available to the planners are not 
broken down in specific categories. The fol¬ 
lowing is a partial list of the type of information 
needed for planning: 

1. Number and dates of arrests by major 
categories 

a. Felony crimes. Breakdown by crimes 
against property, against persons, 
against public order; narcotics and 
drug sale and use. and sex 



Fig. 2 Jurndictionai stiacture of a crimiiuil juttica operation at the commenitv level within a typkal coonty govern¬ 
ment boundary. (U.S. Bureau of Prisons. I 
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b. Misdemeanor crimes. Sarnb^ break¬ 
down aa for feloniea. Separate alcohol- 
involved arreata and minor traffic 
arreata 

2. Number and datea of judicial actiona 

a. Adjudication actions Number dia- 
miaaed, tranafera to other juriadic- 
tiona. pleaa aa charged, pleaa to reduce 
chargea. to trial, corwictiona 

b. Sentencing actions. Numbers of 

• Finaa, raatitution orders and aua- 
pended aantencea 

• Jail sentences 

• Probations granted 

• Prison and reformatory sentences 

• Commitments to community cor¬ 
rectional centers 

3. Number and movements of sentenced 

offenders by 

a. Tima served in jail before discharge 

b. Time served in state institutions before 
parole or discharge 

c. Time served on probation before dis¬ 
charge 

d. Time served on parole before dis¬ 
charge 

Analysis of Existing Systems 

To plan a new facility, a clear understanding of 
the function of the existing criminal justice 
system is essential. Basic analyses should be 
made of the flow of offenders through the sys¬ 
tem, specific functions of the system, and costa 
incurred. 

Figure 2, a schematic diagram, represents 
all the criminal justice activities which may be 
found at the county level, as well as the various 
organizations and agencies that provide pro¬ 
grams and sarvices for these activities. This 
configuration will not be applicable to all 
localities. By formulating such a chart for a 
particular local governmental jurisdiction, 
planners will see where duplicate and over¬ 
lapping functions occur within the existing sys¬ 
tem, enabling them to restructure these areas. 

Figure 3 is a schematic flow chart showing 
the various stages and directions on offender 
moves through from arrest to release. The com¬ 
plete comprehension of the offender flow for 
a particular jurisdiction is critical in order to 
make the flow more efficient, especially at 
points where decisions ore made. Vital statis¬ 
tics, such as the number of offenders involved 
in each step of the process and the average 
time for completion of each step, must be in¬ 
cluded in the chart. 

The analysis of cost-effectiveness of cor¬ 
rectional programs and facilities will involve 
looking at the entire correctional process of a 
particular system. Capital required for a now 
facility, cost of construction, and operating 
cost par inmate can be estimated with some 
degree of accuracy. The affect on the overall 
corrections system should also be weighed 
to fully justify the new facility, using data on 
the costs of community-based services, proba¬ 
tion and parole. Projected costs can then be 
compiled to show the anticipated effect of the 
system and its new facility on the crime rate 
of the community. These projections of cost 
effectiveness of criminal career intervention 
should be compared with the costs likely to be 
borne by the community if the offender were to 
continue his criminal career. 

Identification of Resources 

Before planners can consider what new pro¬ 
grams or facilities should be introduced or 
expanded, they must clearly identify the types 
and amounts of support that presently may be 


available from all sources. Some of these 
sources may be outside the jurisdiction of the 
correctional system, such as certain govern¬ 
mental agencies or private agencies and organi¬ 
zations. Services may exist within the commun¬ 
ity such as paraprofessional volunteer help. 
Identification of these existing resources in¬ 
volves exploration of legislative groups, gov¬ 
ernmental agencies in the field of education, 
health, mental health, social welfare, employ¬ 
ment services, and vocational rehabilitation as 
well as industry, labor, and civic groups 

The resulting inventory or resources then 
can be evaluated in the light of the professed 
goals of the correctioiuil system to determine 
the new resources needed to attain these goals 
and the steps needed to tap new resources. 

The resulting tabulation of existing and new 
resources will then provide the operative 
framework for the proposed new facility. 


Analysis of Funding 

After the correctional programs, services, and 
new facilities have been defined, the task of 
estimating basic costs of implementation and 
the identification of funding sources remains. 
Included in this analysis must be investigation 
of other agencies that contribute services 
or personnel. The sequence, timing, and 
amount of funds needed and the basic compo¬ 
nents of an operating model require delinea¬ 
tion. A plan for the establishment of a new 
correctional facility will not start immediately 
as a full-scale operation but will be imple¬ 
mented gradually, involving construction of the 
physical plant, setting up of new correctional 
programs, hiring and training of staff, and 
finally, occupancy and program implementa¬ 
tion. 

Basic sources for funding ore local gov¬ 
ernment capital budgets and state or federal 
subsidy programs. Most funding programs 
combine several sources, devising intricate 
formulas for matching funds and allocating 
subsidies to specified programs. Guidelines 
for governmental subsidies vary from year to 
year and therefore need to be continually eval¬ 
uated for applicability. Applications for sub¬ 
sidies should be filed as early as possible 
during the initial planning stage, since the 
bureaucratic process delays the date of ulti¬ 
mate approval. 

Planners who inform themselves about the 
specific programs of existing subsidies can 
structure their new programs and facilities to 
take optimum advantage of available assistance 
programs. For example, if the federal govern¬ 
ment desires to promote the development of 
community-based correctional facilities that 
utilize maximum existing community re¬ 
sources, then perhaps a proposal from a local 
government to establish such a facility as a 
model project will receive maximum federal 
funding assistance under the ‘'Discretionary 
Grants" section of the federal subsidy pro¬ 
gram. Funding assistance is available for every 
phase of criminal justice development, includ¬ 
ing planning, construction, staffing, and opera¬ 
tion of new facilities. 

Systems for Implementation 

Another early planning function is determina¬ 
tion of the systems and administrative 
machinery required to implement the new 
program. There may be an ongoing system 
which will absorb the new program with a mini¬ 
mum of expansion or change. More likely, how¬ 
ever, it will be necessary to establish an ad¬ 
ministrative body carefully allied to supportive 
agencies (parole, employment, etc.) to ensure 


the most effective delivery of programs and 
services. This procedure can involve decisions 
on shared responsibilities, which may require 
new enabling legislation. By categorically 
identifying the range of proposed programs 



Rg- 3 Typical offandar flow tfirooflli tlia criiainal 
jvstica lyitaiR. 
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and sarvicaa, planners are in a position to ef* 
fectively mold tha administrative system's 
needs into a comprehensive whole. 

Planning for the Future 

Comprehensive criminal justice planning is 
concerned with present and future effective¬ 
ness of the overall system. Budget allowances 
often limit the progressive development of 
programs and facilities, but the establishment 
of master plan timetables can accomplish 
the required improvements within the limita¬ 
tions and within a realistic schedule. Plan¬ 
ning for future capacities will enable archi¬ 
tects to allow for orderly expansion of facilities 
with a minimum interruption of the ongoing 
facility. As new methods of treatment are 
developed, the programs change and therefore 
maximum flexibility is required. By establish¬ 
ing a clear program of development, necessary 
preparatory steps may be taken well in ad¬ 
vance to facilitate transition into future stages. 

Sin SELECTION 

Numerous factors must be considered in the 
selection of a site. Initially, the geographical 
area for the new facility is determined by the 
source of the majority of inmates to be served, 
although many other factors are important. 
Within a geographical area the factors to be 
considered in site selection are as follows. 
(See Fig. 4.) 

Availability of Resources 

In relation to maximum program effectiveness, 
the facility should be as close to the centers 
of business, industry, schools, medical facil¬ 
ities, welfare service agencies, and the courts 
as possible, and accessible to public transpor¬ 
tation. Close proximity to a major college or 
university is highly desirable, in order to en¬ 
courage development of a curriculum in law 
enforcement, using the facility as a teaching 
laboratory. Consideration should be given to 
community areas that could supply staff per¬ 
sonnel. although an innovative and rehabili¬ 
tation-oriented facility will attract high-caliber 
staff anyway. Accessibility to major industries 
and business facilities is essential for a suc¬ 
cessful work-release program. 

Land Costs 

Unless a facility is to be very small, the site 
cost will represent a vary small percentage of 
the total cost of the completed facility. A 
mediocre or poor site should not be selected 
just because the saving might be 50 percent 
greater than that of a good site. This type of 
economy might be very expensive in the long 
run. For example, the initial capital outlay for 
an inner-city facility undoubtedly would be 
substantially greater than in an outlying area 
because building sites are scarce, expensive, 
and affected by zoning ordinances. Construc¬ 
tion costs for an inner-city facility would be 
more expensive, requiring vertical high-rise 
development to achieve the required separa¬ 
tion of functions. Against these factors must 
be weighed the increased operating costs of 
an outlying site: longer transportation time 
and additional man-days for inmate escort 
duty. 

Topography and Utilities 

The site should be reasonably level with suffi¬ 
cient slope to provide good drainage. Ample 


acreage is required for the physical plant and 
its roads, parking, and recreation areas. A 
‘buffer zone'" of vacant land is desirable to 
avoid encroachment of private construction to 
a point where it would influence the free flow 
of inmates within the facility Studies should 
be conducted by professionals to determine 
subsoil conditions, water supply, and avail¬ 
ability of all major utilities. 

Access to Community 

Family visiting can play a major role in reorient¬ 
ing an inmate's antisocial attitude and alleviat¬ 
ing bitterness and dispair over his imprison¬ 
ment. Therefore, the facility ought to be within 
easy reach of the communities served. Also, 
utilizing a new and relatively untapped resource 
— the community volunteer— requires ready 
access to community areas. 

Acceptance by Community 

This consideration is of major importance 
to the ultimate success of a new facility. The 
community must be receptive to tha establish¬ 
ment of a new correotioi>al institution in its 
midst. This is a most sensitive area for many 
citizens, and a well-planned and early campaign 
of public relations and information dissemina¬ 
tion will pay high dividends in community 
acceptance. Meetings should be scheduled 
during the initial planning, with local com¬ 
munity leaders invited to speak and to explain 
the function of the proposed facility to the 
townspeople. Alienation toward prisoners 
can be overcome by developing interests in an 
active volunteer program that cultivates ad¬ 
vocates (or the facility within the community. 

DESIGN PRINCIPLES 

Basic to the development of design principles 
related to correctional architecture is the crim- 
inol justice system as it has existed in the past, 
as it exists today, and as it will exist in the 
future. Present and future in particular must 
be considered by correctional planners as the 
framework for the design of innovative models 
for correctional management. 

Historical Background 

The development of corrections theory in the 
United States can be traced from the early 


nineteenth century, where punishment and 
restraint were the major components of the 
criminal justice system. Gradually penologists 
became aware of the need to rehabilitate pris¬ 
oners, but aarly attempts to do so called for 
encouraging offenders to contemplate their 
sins in solitude and silence. This method only 
replaced physical maiming of prisoners with a 
psychological maiming which is potentially 
more destructive. 

By 1870 some concerned penologists recog¬ 
nized that the methods employed to rehabili¬ 
tate offenders were not working. They drew 
up a Declaration of Principles adopted at the 
first meeting of the American Correctional 
Association in Cincinnati. It included the fol¬ 
lowing objectives: 

* Reformation, not vindictive suffering, 
should be the purpose of penal treatment. 

* The prisoner should be made to realize 
that his destiny was in his own hands. 

* Prison discipline should be such as to gain 
the will of the prisoner and conserve his self- 
respect. 

* The aim of the prison should be to make 
industrious free men rather than orderly and 
obedient prisoners. 

* Prisons should be small, and separate in¬ 
stitutions should be constructed for different 
types of offenders. 

* There should be established a system for 
the collection of uniform penal statistics. 

* Society at large should be made to realize 
its responsibility for crime conditions. 

(The reader who is unfamiliar with tha his¬ 
tory of corrections will be interested to know 
that in 1970 The American Correctional Asso¬ 
ciation met in Cincinnati and found the same 
faults existing today and reiterated the same 
recommendations.) 

With the coming of the reformatory era, cor¬ 
rections evolved its own identity as a profes¬ 
sion by emphasizing vocational training and 
education, followed by individual casework. 
Crime came to be seen as a symptom of sick¬ 
ness. Group therapy and counseling, the ther¬ 
apeutic community approach, and community- 
based treatment are the currant dominant 
correctional concepts, but punishment and 
revenge have remained a basic part of the 
correctional structure. 

Security Grading 

The stated goals of today's correctional system 
include the protection of society, deterrence 
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CORRECTIONAL INSTITUTIONS 

Fig. 5 This diaoram shows approximata pfOportioRS of socuritY grading of inmata populations in multicustodY deten¬ 
tion and sentenced facilities. 


of orime, and rehabilitation of prisonare. Moat 
penologista acknowledge that the majority 
of offenders in our correctional system do not 
represent a repeated threat to society. Due 
to the lack of a raliable means of determining 
risk potential, a majority of offenders are im¬ 
prisoned without necessity. 

Although the emphasis placed on rehabili¬ 
tation of offenders seems to meet with so¬ 
ciety's approval, correctional administrators 
are generally inhibited in innovative measures 
because of a lack of valid information about 
public attitudes. An escape or a orime oom- 
mitted by a probationer is mat with outrage 
and indignation by the public, providing cor¬ 
rectional administrators only with the most 
negative public opinions upon which to base 
decisions. Only too often the response to in¬ 
novation is "the public isn’t ready for that," 
when the administrator has no positive means 
of assessing public readiness. 

Ideally, a correctional system should include 
several types of institutions offering varying 
degrees of custody and types of treatment 
programs. The following describes the three 
basic types of specialized institutions. 

Minimum SncuritY Sometimes referred to as the 
open institution, this facility operates without 
armed guard posts. If it has a fence at all, it is 
only for the purpose of keeping the unautho¬ 
rized public out. 

The inmate housing facilities of a minimum- 
security institution may be comprised to a large 
extent of open dormitories, which are by far 
the most economical type of housing facility, 
individual rooms, however, are preferable to 
dormitories for a sense of privacy not readily 
available in a regimented institutionalized 
setting. The ideal housing situation would be 
single rooms that allow inmates to lock their 
own rooms but which are accessible to the 
staff by master key. Dormitories are particu¬ 
larly unsatisfactory as housing In women's 
institutions, based on our society’s traditional 
standard of modesty and privacy for women. 
Regardless of whether dormitories or individ¬ 
ual rooms are selected, planning must provide 
easy supervision of the inmates' quarters. 

The open institution is certain to play an 
increasingly important role in future correc¬ 
tional systems. The term originated with an 
emphasis on young offenders or prisoners 
nearing release date, but it currently covers 
a broad range of facilities having in common 
only the absence of barred windows and armed 
guards. These would include open camps or 
farms adjacent to security prisons that operate 
as satellite facilities, or separate independent 
camps for reforestation, land reclamation, or 
farming. An idea os yet unexplored is the open 
camp related to urban industrial activity. 

Medium SacuritY Custody in a medium-security 
institution is generally achieved by a perimeter 
control system that allows considerable free 
movement within the facility. Perimeter control 
consists of two lines of fencing 12 to 15 ft 
high separated by a space of at least 20 ft. Vary¬ 
ing degrees of surveillance techniques, ranging 
from staff patrol to electronic detection sys¬ 
tems or both, keep the perimeter fence under 
scrutiny. Perimeter control can be extended to 
include the exterior skins of housing units. 
In this manner, control is effected by the ex¬ 
terior walls, windows, doors, openings, and 
roof construction, while still allowing relatively 
free inmate movement inside. 

Inmate housing in a medium-security insti¬ 
tution should consist of individual outside 
ceils, rooms, or dormitories. Dormitory hous¬ 
ing always remains a compromise between 
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construction costs and the more ideal arrange¬ 
ment of individual rooms or cells, since rooms 
or cells with exterior windows provide inmates 
with a sense of individuality and territory. 

Maximum SacuritY Emphasis in this type of 
facility is on control and supervision via a 
perimeter fence or wall system in housing units 
and in all building areas accessible to inmates. 
Perimeter control is often effected by strategi¬ 
cally located towers containing armed guards 
or by circulating patrol cars in constant contact 
with the control center which monitors an elec¬ 
tronic intrusion-sensing system along the 
perimeter enclosure. 

Housing facilities in maximum-security in¬ 
stitutions are characterized by individual cells 
with their own plumbing and sanitary facilities. 
A small percentage of the housing may be com¬ 
posed of interior cellblocks consisting of 
groups of cells not directly accessible to out¬ 
side walls or windows. Planning must consider 
maximum staff surveillance of all inmate areas 


and activities, with ceils readily observable by 
staff. 

This degree of custody is required for less 
than 15 percent of the total inmate population 
in a correctional system. 

MultitecuritY While ideally it is desirable to 
provide separate institutions for each type of 
security system, such compartmentalization 
is available only to correctional systems with a 
high inmate population. For the smaller sys¬ 
tems. such as those of counties, cities, or low- 
density states, it is unlikely that funds will be 
available for separate facilities. In these in¬ 
stances, a single institution will house the total 
inmate population of the system. Maximum 
separation is needed between custody groups 
to avoid inhibiting the full participation in the 
correctional program of minimum-security in¬ 
mates due to restrictions imposed on inmates 
under maximum custody. 

It is impossible to prescribe a formula for 
determining proportions of maximum-, me* 
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dium*. or minimum-iiacuritv offenders Ihnt 
npply to ell correctional projects. This pro¬ 
portion must he dotorioined at the initial plan¬ 
ning stage and should consider the effective¬ 
ness of services and programs that provide 
diversion from incarceration, such as bail 
practices, release on recognizance, probation, 
parole, and extra-agency referrals. It is certain 
that a system that does not incarcerate low- 
security risk persons awaiting trial will re¬ 
quire a higher proportion of maximum- and 
medium-security facilities in its jail. Likewise, 
a system that does not have a strong probation 
and parole system will require a higher pro¬ 
portion of minimum-security facilities. 

Figure 5 lists suggested proportions of basic 
security types to be provided in a multisecu¬ 
rity facility These proportions are a general 
guide only and are given here to provide a basis 
for the planning described above. 

Physical Image 

A structure communicates its identity and 
gools to its users and to the community 
through its physical appearance. The attitudes 
of community residents toward the corrections 
system will be influenced by what they perceive 
as the physical imago. In the past, the character 
of correctional buildings was expressed by a 
monolithic, fortresslike, and generally for¬ 
bidding appearance. 

The basic design of correctional architecture 
should clearly identify the function and pur¬ 
pose of the facility. The need for a variety of 
external controls, such ns fences, locks, and 
detention windows, still remains. But these 
external controls need not be the dominant 
theme of the perceived environment, since the 
avowed purpose and goal of modern correc¬ 
tions are to build up the offenders' internal con¬ 
trol over their own behavior. Because social 
controls replace external controls to a large 
extent, external controls where required should 
be subtly and unobtrusively integrated into the 
building form. The type of external controls 
recommended are the minimum consistent 
with the goals and methods of the correctional 
program. 

Building Massing 

After determining the correctional program, 
planners need to consider what basic form a 
new correctional facility will take. Certainly 
the character of tl>e site plays a dominant role; 
an urbon site limited in area will undoubtedly 
require vertical stacking of functions This 
arrangement will apply particularly to urban 
jails that need to be easily accessible to the 


courts The resulting jail requires an efficient 
verticol transportation system for both inmates 
and staff. Major problems confronting the 
planner involve communication between 
inmates and pedestrians, vehicular traffic to 
and from the facility, and the provision and 
furnishing of outdoor recreation areas. (See 
Figs. 6 and 7.) 

Where larger tracts of land are available, 
horizontal arrangement of functions will allow 
a more flexible expression of the program. 
A connected plan lends itself well to high- 
custody facilities where maximum control of 
inmate movement is required, while the multi¬ 
unit plan permits a greater freedom of move¬ 
ment between units, with basic control pro¬ 
vided by the perimeter enclosure. 

Size of Facility 

The size of a new facility should be determined 
from estimates of the rote of commitment of 
inmates and their length of stay The absence 
of uniform data makes this assessment a most 
difficult and uncertain task. 

The maximum inmate population for a cor¬ 
rectional facility should not exceed 500. Any 
institution operating as a single unit becomes 
increasingly inefficient and unsafe when its 
population exceeds that number. An ideal 
population should not exceed 200 There are 
institutions with capacities of 5,000 or more 
because the practicalities of state government 
make it easier to obtain funds to add to an 
existing institution in a piecemeal fashion 
than to ocquire a new site and build a com¬ 
pletely new facility An analysis of operating 
costs often indicates that a high capacity 
means lower per capita costs. Such figures 
are easily computed and readily understood 
by legislators end the lay public, but the nega¬ 
tive effects of large overcrowded institutions 
are clear only to the prison administrator. 

All authorities involved in corrections and in 
the science of human behavior agree that a 
maximum homogeneous population of 200 
offers the best milieu for treatment The larger 
the institution population, the more its inmates 
and staff lose their identity and individuality. 
Conversely, the per capita cost of operating a 
fully programmed institution that is too small 
would be prohibitive. It is obvious that a com¬ 
promise must be reached between the ideal 
treatment population and the funding capacity 
of the system. 

A viable compromise is the satellite concept 
of planning. This approach involves the break¬ 
ing up of a largo institution into several smaller 
units, but still operating as a single adminis¬ 
trative unit Such a facility potentially has the 


economy and progrom range of the large 
institution, yet retains the personalized treat¬ 
ment and safety valves inherent to the smaller 
facility. 

Flexibility 

IMot only are the types of prisoners and pur¬ 
poses of their confinement undergoing con¬ 
stant change, but also the methods used to deal 
with them. New techniques, programs, and 
services present new requirements, neces¬ 
sitating the capability of self-modification 
through feedback and evaluation. Modification 
must also bo aided by the physical design of 
the facility for this evaluation to be effective. 
Design for a number of indeterminate future 
conditions rather than a single set of fixed func¬ 
tions implies a "loose fit'* between form and 
function at any point In time. It is far more de¬ 
sirable to have a facility with some “float" 
space than a building that fits today's needs 
so tightly that it becomes obsolete immediately 
when programs begin to develop and change. 

In addition to responding to their own inter¬ 
nal expansion needs, correctional facilities 
serve as a catalyst for the location of other 
nearby public and private community services 
For example, a single unit could grow into a 
community resources moll, in effect an admin¬ 
istrative subcenter of county-state-city social 
services, justice, and other governmental func¬ 
tions (see Fig B) 

The degree of flexibility in spatial arrange¬ 
ment and convertibility of space that can be 
realized is determined by: 

• The location of fixed circulation elements, 
such as stairs, elevators, and entrances 

• The location of fixed service elements and 
utilities 

• The structural module, including spans 
and location of fixed elements such as columns 

• The design of mechanical, distribution, 
and lighting systems 

• The design of flexible systems of partitions 
and interior finishes 

The creation of flexible spaces requires early 
decisions in the design process about the ex¬ 
tent and degree of flexibility required All com¬ 
ponent building systems, especially the struc¬ 
tural and environmental control systems, need 
to be organized into a pattern to allow maxi¬ 
mum flexibility. Considerations of economy 
and performance ought to be made in con¬ 
junction with the degree of flexibility desired, 
for example, comparing a totally flexible, 
movable wall system with a semiflexible sys¬ 
tem of nonbearing partitions constructed of 
permanent materials. The movable system 
would initially bo the more expensive, but fre¬ 
quent plan revisions in the semiflexible system 
would more than use up any savings initially 
gained by its selection. Noneconomic factors, 
ouch as use appropriateness (sound control, 
security, resistance to use and abuse) must 
also be taken into account. 

Circulation and Security Control 

The movement of inmates and staff within a 
correctional facility is a problem of major di¬ 
mensions. Due to the complex functions, 
circulation from living quarters to dining halls, 
to work assignments, to school, to recreation, 
to infirmary, to canteen, to the administration 
building, and to numerous other parts of the 
institution needs to be planned not only to 
provide easy flow, but also to allow required 
supervision and custody control. The problem 
of supervision and circulation is just as im¬ 
portant to the movement of supplies and mate¬ 
rials throughout the institution 
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Fig. 7 Horizontal dovelofimont at indicated by two different concepts unrestrained by site iimitetions bet expressing 
distinct lesels of custody through Massing. 


Security in a correctional setting can be ob¬ 
tained in numerous ways: by technological 
advances in electronics, such as audio- and 
visual-monitoring systems; by more effective 
interpersonal relationships between staff and 
inmates; by more effective inmate diagnosis 
and classification: and by providing achieve¬ 
ment-oriented correctional programs. 

Basic security control can be attained in 
either of two ways. Primary reliance can be 
placed on a strong perimeter security system, 
with armed towers and sophisticated fence 
alarm systems. This method permits the inner 
compound area to be fairly open and allows 
greater freedom of movement within. Relatively 
little security is provided by internal structures. 
Conversely, reliance can be placed on the in¬ 
ternal structural security of the facility s units 
themselves. This approach promotes minimal 
controlled movement between units and, there¬ 
fore, there is loss of a need for a strong perim¬ 
eter security, but inmate participation in the 
correctional program is generally limited to 
that which can occur within the respective 
units. 

Neither of these extremes is wholly appro¬ 
priate for most institutions. The process of 
tone control more closely approximates in 
structure and operation the voried security 
needs of diverse programs and services. There 
ore focilities thol operate around the clock 



Fig. 8 Flexibility must allow for growth in response to 
program changes in the future. 


and, therefore, require the greatest security 
and supervision, such as housing units, in¬ 
firmary. control center, and main entrance. 
However, soma facilities, such as the dining 
hall, may operate from 12 to 16 hours a day, 
others will operate 8 hours a day for 5 days 
during the week, while still other activities 
will occur for only 3 or 4 hours during the 
evening. By grouping the facilities in sccor- 
donco with the schedule of use and by carefully 
planning access to these areas, portions of the 
institution not in use during certain periods 
may be closed off entirely to the inmate pop¬ 
ulation, thus reducing the need for custodial 
control. 

BASIC ELEMENTS OF A CORRECTIONAL 
FACILITY 

Housing 

The choice of inmate housing type is directly 
related to several factors: the type of facility 
planned, what programs, staff, and funding, 
both for construction and for operation, will 
be available. There are few guidelines regard¬ 
ing the ratio of cells to dormitory space. The 
guidelines that do exist often conflict, depend¬ 
ing on the balance of priorities between main¬ 
taining security, providing an effective rehabili¬ 
tative environment, or having an adequate 
professional staff. Planners will find thot it is 
impossible to satisfy fully all these criteria. 

Individual cells are advisable for institutions 
handling moximum-security inmates who re¬ 
quire constant supervision. Inmotes who are 
not moximum-security risks and are allowed 
more freedom of unrestricted movement in the 
housing units can be housed in individual 
rooms or In dormitories. Since jails and deten¬ 
tion centers confine inmates whose require¬ 
ments for supervision and control are virtually 
unknown upon arrival, a fairly high propor¬ 
tion of single cells or rooms is advisable, while 
open institutions and minimum-security camps 
can have u higher proportion of dormitory 
space (see Figs. 9 to 15). 


One of the factors that influences the ratio 
of cells to dormitory space is the extent to 
which the institution has the staff ond facil¬ 
ities to gather information essential for inmate 
classification. Since the total inmate treatment 
and training program is conditioned largely 
by custody requirements, its success is almost 
wholly dependent on flexibility of custody 
classification and handling of prisoners. When 
such basic data about offenders is available, 
management of the inmate population is made 
easier, and housing assignments can reflect 
the actual security problems which individual 
offenders present. 

IntOfioi CeNt These are usually placed back- 
to-back in the center of the cellblock with a 
continuous utility space separating the two 
rows of cells. The utility space provides a 
means of running plumbing, ventilation, and 
electrical utilities in an area accessible for 
easy maintenance. Plumbing fixtures are fitted 
into the rear cell wall that defines the utility 
space. The piping extends directly into the 
chase, with tamper-proof pushbutton valves 
the only item exposed withirr the cell. Wall- 
mounted water closets are preferable to 
facilitate cleaning of the floor, but where fix¬ 
tures may be damoged through abusive use, 
floor-mounted units should be installed. Mild- 
steel grilles along the front of the cell admit 
light and air. while allowing for maximum 
supervision of the occupant. Continuous fresh 
air should be provided by mechanical ventila¬ 
tion through the front of the cell and exhausted 
through registers in the back wall of the cell. 
It is expedient to firmly anchor steel beds and 
desks to floors and walls. Cell walls may be 
constructed of mild steel plate in. thick, 
with vertical splice joints every 3 ft, or of 
concrete or masonry blocks Steel plate is 
often more economical, requiring less space 
than concrete or masonry and reducing the 
cell-block length. Masonry is preferable for 
noise control since its semi-absorbent sur¬ 
face is able to reduce the high level of back¬ 
ground noise, a characteristic of multiple steel 
cells. 
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Fig. 9 Housing units oro linked together to form two miiof recreetion ysrds. (Abu Ghratb Central Prison, Baghdad 
Whiting Associates International. Inc.. Architects. Litchfield Gtosfelri Weidner, Planning Consultants) 



Fig. 10 Zone control is established by the plan of this correctional institution, simplifYing supervisory acthrity through¬ 
out day and night. Zone 1, inmate housing units, dining hall; zone 2 , prison services and work areas; zone 3, reha- 
bilitatioo facilities; zone 4. edministrotion. guard facilities. (Medium Security Prison, Leesburg, N.J., Gruzen & 
Partners. Architects.) 
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Fig. 12 Low inlomat socuiily. Porsonal spaces with 
potantial foi indfvidttAl insida locki^. Central group 
space foi informal or stnicturad actmitv. (Guidelines for 
the Planning and Design of Regional and Community 
Correctional Centers for Adults. University of Illinois. I 


Fig. 13 Medium intamal security. Seven rooms it upper level, seven at lower; group space and entry at middle 
le^l. providiag separation of private space from group space with staff supervision of movements. (Guidelines for 
the Planning and Design of Regional and Community Correctional Centers for Adults. University of Illinois.) 



Fig. 14 Higli security. Cluster component arranged for ciose staff surveillance of functions by direct observation. 
(Guidelines for the Planning and Design of Regional and Community Correctional Centers for Adults. University of 
Illinois.) 


Exterior Cells These are located on the outside 
wall of a housing unit, each with a window 
A traditional arrangement consists of two rows 
of cells with a central corridor, but new imagi¬ 
native planning concepts are breaking out 
of this mold by grouping cells around common 
activity spaces or arranging them along single- 
loaded corridors. Sliding or swinging doors 
open into the cell and are fitted with vision 
ports for nighttime bed checks. Toilet fixtures 
are attached to individual pipe chases, back- 
to-back for two cells, with access for main¬ 
tenance. Furniture may be built-in or movable, 
depending on the degree of security required. 
Ventilating air, introduced into the center cor¬ 
ridor, is drawn into the cells through door 
undercuts ond exhausted through a register in 
the pipe chase. Walls are of concrete or 
masonry units; floors are concrete with a steel- 
troweled finish. Colls may be provided with 
radio speakers broadcasting programs from a 
central station with a limited selection of sta¬ 
tions. 

Inmate Roomt These are individual living 
spaces that resemble college students' rooms. 
Furniture is movable; toilet fixtures are cen¬ 
trally located for common use by the members 
of the housing group. Swinging doors can be 
wood or hollow metal, and the room occupants 
may have a key that controls the door lock, al¬ 
though there is provision for an overriding 
custodial deadlock. Rooms have outside win¬ 
dows with sashes of varying degrees of secu¬ 
rity. Radio hookups should be provided as 
well as an electrical outlet for use of an elec¬ 
tric shaver. Wall and floor surfaces ought to 
be selected for durability and ease of mainte¬ 
nance, but with a concern for livability. 

Oormitorin or Squad Rooms These should be 
planned for ease of visual supervision, avoid¬ 
ing, for example, double-deck beds because 
of blind spots created by the high units. Each 
inmate usually has a locker for his belongings, 
which can be an integral part of his bed or 
located in a bank of lockers Beds are best 


arrai^ged in informal groupings that permit 
circulation and avoid a rigid grid pattern. A 
floor area of 55 sq ft for each bed and its cir¬ 
culation apace is recommended AAaximum 
densities of dormitories should not exceed 30 
persons in a single group, and 20 persons is 
even better In order to provide a more livable 
environment for each inmate and offer him 
some privacy, lightweight panels can be 
erected to form cubicles around bad areas. 
Although this arrangement makes supervision 
less easy, this problem can be solved easily by 
orienting the open ends of cubicles towards 
the control area. Chairs and tables ought to be 
provided in dormitory areas particularly if there 
is not an adjacent dayroom 


Housing Support Functions 

In addition to the raw housing space required 
for inmates sleeping accommodations, certain 
housing support functions are needed for the 
operation of the unit. Each housing group 
should have o casual recreation area, generally 
called a dayroom, adjacent to the living quar¬ 
ters. Dayrooms should allot a minimum of 1 5 
sq ft of space per inmate and should contain 
a large closet for equipment storage. Activities 
that might take place in the dayroom are casual 
games (cards, dominoes), ping-pong, television 
watching, reading, and dining (as opposed to 
central dining) Separation of areas by noisy 
and quiet activities is highly desirable. 
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1 S-man auae 

2 Shower 

3 Multipurpose dining 

4 Mechanical 

5 Food service, pantry dish wash 

6 Barber storage 

7 Linen 

8 Janitor, storage 

9 Strip check 
10 Visiting 

It Sally port 

12 Nonsecure lobbv 

13 Secure lobby 

14 Activity 


Rq. 15 Small group living eiprauad by Ihti design fw a metropolrtan correctional center. Each floor provides a hill 
range of program activities, (a) Typical living unit floor plan, (b) Typical B-man serta. (Federal Correctional Center. 


New York City. Gruzen & Partners, Architects.) 

Utility funcliona to support o houaing unit 
include group toilets (except for cells wliich 
have individual fixturea), ehowere, and a jani¬ 
tor's sink. In addition to these basic functions, 
housing units may require closet space for 
storage of clean and soiled linen and clothing, 
depending on the inatitution’s method bf dis¬ 
tributing such articles. 

It is recommended to provide small laundry 
facilities near housing units utilizing commer¬ 
cial machines so that inmates can do their own 
personal clothing, particularly in a detention 
center where an institutional clothing system 
may not exist. 

ADMINISTRATION 

An essential first step in the planning of admin¬ 
istrative functions for a correctiunat facifity is 


to determine the organizational pattern of 
authority. The agency having jurisdiction over 
the facility establishes the pattern, generally 
without the participation of the planners, al¬ 
though it will form the baais for apace pfenning. 

Administrative functions can be grouped 
to include those facilities that are located ouf- 
sid 9 of security controls of the institution, 
and those y^ithin the baaic security system. 
Functions to be located outside of security 
are those in which the staff naads to be acces¬ 
sible to the public end requires ease of ingress 
to and egress from the institution. Such func¬ 
tions include those of the office of the head of 
the institution, the business manager, certain 
deputy wardens whose duties relate to the pub¬ 
lic, and their various administrative, clerical, 
and aecretarial staffs. 

Those administrative officers whose work 
relates directly to the inmate population should 


have their offices within the basic security 
system of the institution, preferably near the 
most vital area of his function. The deputy 
warden in charge of custody would, for ex¬ 
ample, have his oHica adjacent to the central 
control room and the key control points of the 
institution. The deputy warden in charge of the 
inmate program ought to be located in the heart 
of the institution so that he is not isolated 
from the inmate population that he serves 
Similarly, administrative officers such as 
directors of education, recreation, and voca¬ 
tional training should have their offices located 
within the operating areas of their programs. 

An idea gaining acceptance is the inclusion 
of arraignment court facilities within a deten¬ 
tion facility. With a courtroom directly within 
the portion of the institution under security, 
the elaborate precautions involved in guarding 
prisoners and transporting them to the courts 
is unnecessary. The judge and attorneys come 
to the jail instead. There are problems created 
by admitting judges and attorneys within the 
controlled zones of the institution, but these 
are minor compared to the difficulties involved 
in transporting prisoners to the courts. 


CORRECTIONAL PROGRAM 

Program functions include all areas of activity 
which involve the professional treatment of in¬ 
mates to influence change in attitudes and be¬ 
havior. Some basic program functions in a 
correctional institution are: 

Counseling 

Casework 

Clinical services 

Education 

Vocational training 

Work-raleasa or study-release 

Counseling 

Counseling is the establishment of a direct 
relationship, either at a personal or group level, 
in an attempt to solve specific personal prob¬ 
lems or develop over a period of time increased 
self-understanding and maturity. Counseling 
may be the natural outgrowth of personal re¬ 
lationships between staff and inmates develop¬ 
ing through day-to-day contact or the deliberate 
structuring of groups for mutual discussion 
of inmate and staff problems. Arranging living 
accommodations in small groups provides e 
natural setting for the development of counsel¬ 
ing relationships between custodial staff and 
inmates. Optimum size of the counseling group 
seems to be from 8 to 12 persons, and a multi¬ 
use space within the housing unit whore such 
ootivity can take place on a scheduled bosis 
is highly desirable- Each housing unit should 
also include office space which can be utilized 
for individual interviews and private discua- 
siona. 

Casework 

Casework comprises services by profes¬ 
sionally trained personnel (study, diagnosis, 
and treatment of psychosocial problems) 
administered individually or on a group baaia. 
Casework activity involves obtaining the in¬ 
mate's social history, solving immediate prob¬ 
lems with family or other persons, exploring 
problems of social adjustment, and providing 
supportive guidance and information for re¬ 
lease. In addition to the general institution 
program, other situations aided by casework 
services are presentenco investigations of 
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Fig. 16 A suggested organizational frameMrork for a conactional institution with a diverse rehabilitation program. 


detaineea (for probation), the reception pro* 
ceae. and poatinatitutional supervision 
(parole). Casework activities are most effec* 
tively carried out in a centralized area that has 
ready access to typing services and records, 
although it is possible that a caseworker might 
go to see his client in an interview room in a 
housing unit. 

Clinical Services 

Clinical services rely on a professional staff 
such as psychiatrists, clinical psychologists, 
psychiatric nurses, occupational therapists, 
and other specifically trained technicians. 
These services provide intensive diagnostic 
and treatment techniques to discover causes 
and cures for individual maladjustments. The 
clinical staff also provides guidance and sup¬ 
port to other staff members to aid them in their 
custodial responsibilities, including conduct¬ 
ing sessions on personality theory and psy¬ 
chodynamics for line personnel. Allowances 
should be made in the maximum-security unit 
of the institution for individual and group treat¬ 
ment by the clinical services personnel. The 
general inmate population could go to a cen¬ 
trally located clinic. 

Education 

Education in prison is basic to any comprehen¬ 
sive correctional program. From 10 to 30 per¬ 
cent of all prison inmates are functional il¬ 
literates with an inability to surpass minimum 
test scores for the fourth grade- Only 1 to 3 
percent have completed high school. Statisti¬ 
cally, retardation in educational achievement 
is highly correlated with the extent of crimi- 
nol behavior While the median school level 


attained by the United States population as a 
whole exceeds the tenth grade, prison inmates 
have a median of eighth grade. This is a clear 
indication that inmates would be better pre¬ 
pared for today's job market and for the other 
responsibilities of a noncriminal life if they 
had more education (see Figs. 16 to 18). 

Design standards for educational facilities 
in prisons are the same as for other schools, 
with perhaps more emphasis on flexibility, 
such as interior partitions that can be moved 
as the curriculum changes. A basic correc¬ 
tional education program should provide for 
the following subjects: 

Academic 
General education 
Institution orientation 
Prerelease instruction 
Commercial training 
Music 

Health education 
Arts and crafts 
Dramatics 
Audio-visual room 

The educational unit should be located on a 
major circulation corridor for maximum ac¬ 
cessibility to inmates. Many classes will bo 
taught in the evening by the extension service 
of a state university or by a teacher from a near¬ 
by college It must be possible to use the edu¬ 
cational unit during these hours without undue 
traffic through areas that are normally open 
during the daytime only. A close connection 
should exist between the educational unit and 
the library. It is wise to make the audio-visual 
room adaptable for a range of uses, with ample 
ancillary storage space for additional chairs 
and musical instruments The music room, 
of course, must be situated for minimum inter¬ 


ference with classroom areas. Adequate space 
ought to be set aside for the education di¬ 
rector and staff Toilets for inmates and staff 
need to be provided within the unit to minimize 
unnecessary movement through the main 
entrance to the unit. 

Vocational Training 

Vocational training programs in prisons have 
to extend beyond those operations which are 
necessary solely for the maintenance of the 
institution and prison industries In addition, 
the inmates level of educational achievement 
needs to be considered in assigning them to 
training programs involving high technical 
skills. Vocational program planning calls for a 
careful analysis of current market conditions 
to determine what jobs are actually available 
to inmates upon release. This analysis includes 
investigations of union and governmental 
job restrictions because of certain criminal 
histories. 

Shop and maintenance areas should be sup¬ 
plemented with adjacent classrooms and spe¬ 
cial training facilities for instruction on now 
techniques and procedures. 

The regulation and inspection of tools are 
critical functions in a prison. Since all tools 
must be accounted for each day, they should 
be stored on shadow boards which automati¬ 
cally indicate when any tool is out of place 

Work Release or Study Release 

Those programs are usually administered 
through correctional units detached from the 
basic prison. These units house those inmates 
who have qualified for a program of partial 
release into the community in order to work 
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or study. This program is often administered 
as a prerelease phase where inmates generally 
are transferred to the unit a short time before 
their release. Work*release inmates must not 
be mixed with regular prison inmates, since 
they are often coerced by insiders to bring 
in contraband from the outside. 

Since the occupants of the work-release 
units are free to work in the community, no 
physical constraints are necessary in their 
housing facility. The structure becomes com¬ 
parable to a college dormitory, and often a pri¬ 
vate residence is acquired for this purpose, 
as long as it conforms to normal occupancy, 
health, and fire standards. 

Consideration should be given to locations 
close to public transportation and within com¬ 
munities where the neighborhood atmosphere 
permits racially integrated housing. Space 
needs to be provided for offices, recreation, 
dayrooms, kitchen, dining room, laundry, and 
storage, in addition to sleeping areas. 

INMATE SERVICES 
Library 

Library services function as the information 
and library materials center supporting the 
total institutional program. The library will 
provide a significant type of recreation for 
certain inmates, especially those not interested 
in or not able to participate in sports. The 
heaviest use comes during the evening hours, 
therefore, the library should be located so that 
adjoining areas with limited operating hours 
may be closed off without impairing access to 
the library. The library is best located far from 
such noisy areas as music rooms or work¬ 
shops, but easily accessible to housing and 
close to the educational unit. 

The quantity of reading matter in a very small 
facility, such as a small county jail or prison 
camp, would be a small reference collection 
supplemented by a program of book inter¬ 
change from a general library. Larger facilities 
need libraries with no fewer than 6,000 vol¬ 
umes, or at least 10 books per inmate. Insti¬ 
tutions with high populations of long-term 
prisoners should provide a minimum of 15 


LIGHT a VIEW ORIENTATION 
SHOULD BE PROVIDED 
CONSISTENT WITH EXISTING 
OR DEVELOPED OPPORTUNITIES 





Rq. 17 Educational component prosidinq range of spaces in five sues to offer cftoice of space appropriate to par¬ 
ticular staff-inmate or inmate actirnty. Folding partition offers opportunity for larger group presentations or dialogues. 

(Guidelines for the Planning and Design of Regional and Community Correctional Centers for Adults. University of 
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Fig. 18 Teaching components include a multiuse instructional support unit, a mobile audio-visual unit, and a mod¬ 
ular carral untt for individual study. {Guidelines for the Planning and Design of Regional and Community Correctional 
Centers for Adults. University of Illinois.) 
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Fig. 19 Library componeat utiliiing individualized 
reading-study arna located remote from distraction 
of entry circulation-active usage area near entry for 
ease of access. {Guidelines for the Planning and De¬ 
sign of Regional and Community Correctional Centers 
for Adults, University of Illinois I 
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to 20 volumes per inmele. The institution li* 
brery ought to have access to a general library 
with a collection of at least 100,000 volumes 
for reference or interlibrary loan service. 
Seating space should be allotted for not less 
than 5 percent of the institution s population, 
with an allowance of 30 to 36 aq ft per reader 
for bookshelves, tables, chairs, and circulation. 
(See Fig. 19.) 

Supporting facilities can include o librarian s 
office and workroom, a magazine storage 
room, and a listening room with record player. 
Provisions should be made for transporting 
books to the segregated maximum'security 
and infirmary areas to serve inmates who can* 
not travel to the library. In warmer climates 
an outdoor area is highly desirable to serve as 
a reading garden. 


Commissary 


This is where inmates purchase personal items, 
such os cigarettes, combs, candy, juice, and as 
many minor items as the administration wants 
to stock. A commissary operation may be 
centralized, so that inmates come in shifts 
to make their purchases, or it may be the travel* 
ing type, with a cart moving to and from the 
housing units. As a variation of the centralized 
commissary operation, inmates fill out request 
slips in their housing area, the slips are then 
taken to the central commissary where orders 
are placed in containers and marked for the 
ordering inmates. The containers are then dis¬ 
tributed to them in the housing units. 

A central commissary needs sufficient space 
and display counters for inmates to see the 
items available, so that they can order with¬ 
out delay. If ice cream or cold drinks are sold, 
refrigerated storage units must be provided. 
Ample space must be allotted for storage of 
stock and for the commissary officer's book¬ 
keeping operation. (See Fig. 20.) 
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Fig. 20 A coMaitMry component with sdiecoet ftor- 
■ge room for slock, corridor locotod for oosy eccou. 

(Guidelines for the Planning and Design of Regional 
and Community Correctional Centers for Adults. Uni¬ 
versity of Illinois.) 


Barber 

Barber facilities may be located centrally or in 
individual housing units. If they ara dacentral* 
ized, the chair(s) should be movable for storage 
while not In use. Generally inmates shave 
themselves, and barber services only apply to 
haircuts. 


RECEPTION AND DISCHARGE 

The reception and discharge unit is the point 
of institutional entry or deporturo for all pris¬ 
oners. The entry process can be important 
in determining the inmate s later attitudes and 
behavior since it is his initial inalitutionsl im¬ 
pression The reception process involves book¬ 
ing, examination, clothing issue, classification 
interview, fingerprinting, photographing, and 
assignment to o housing section. Sufficient 
holding areas must be provided where incom¬ 
ing inmates can congregate until the staff is 
prepared to administer the reception proce¬ 
dure. The holding areas require benches for 
sitting and toilet facilities in each area. Show¬ 
ers and drying areas should be provided at the 
reception area, ond an examination room and 
doctor 8 office ought to be included for medical 
examinations. Prisoners beginning the process 
should not have access to those who have com¬ 
pleted the process and are awaiting assignment 
to a housing unit. Most institutions assign new 
inmates to a special reception housing unit 
where they undergo orientation, classification, 
diagnosis, and withdrawal from drugs, as 
required. Due to the high percentage of drug 
addicts received by detention facilities, a major 
segment of newly received prisoners will 
undergo withdrawal, which is no longer a prob¬ 
lem if methadone is administered. The with¬ 
drawal period takas from 3 to 5 days, and medi¬ 
cal observation must be maintained during this 
time. (See Fig. 21.) 


MEDICAL SERVICES 

The correctional institution has an explicit 
responsibility to protect and maintain the 
health of inmates and to prevent the spread 
of disease among the prisoner population. Pre¬ 
ventive medical services in a prison begin with 
the physical examination of each newly re¬ 
ceived inmate, encompassing any laboratory or 
x-ray evaluations that may be necessary. Those 
inmates who ere found to be ill upon admission 
should be placed in the infirmary for treatment. 
The initial examination demands the identifi¬ 
cation of chronic illness in new inmates, such 
as a cardiac condition, tuberculosis, or diabe¬ 
tes, as wall as drug addiction. 

The centralized medical facilities ol a prison 
consist of an inpatient and outpatient depart¬ 
ment. The outpatient function consists of the 
regular daily procedure under which inmates 
who are ill or require medical attention can re¬ 
port to the physician for examination and treat¬ 
ment. In small facilities the physician may tour 
the institution personally, but this is not as de¬ 
sirable as having the Inmates go to a central 
facility for sick call. At least 10 percent of 
an institution's inmate population may be 
expected to report to sick call daily An ample 
waiting area that includes toilst facilities is 
thus required for inmates waiting for medical 
attention. Consultation and treatment rooms 
should be located in close proximity to the 
clinical laboratory, x-ray, and pharmacy areas. 

Inpatient facilities ought to have a full range 
of accommodations for inmates requiring for¬ 
mal medical attention. Sufficient beds need 


to be supplied to accommodate 3 to 5 percent 
of the total population that will be housed in 
single rooms and wards Areas need to be al¬ 
lotted for the isolation of patients with con¬ 
tagious disease, and speciol facilities for 
psychiatric patients who require specie! secu¬ 
rity and safety devices to prevent self-injury 
The range of treatment facilities will vary, 
depending on general medicol facilities avail¬ 
able in neighboring communities Normally, 
major surgery is performed at a nearby general 
hospital, although larger institutions may offer 
partial or full operating suites for emergency 
use. Basic treatment areas include general 
examination and treatment, hydrotherapy, 
physiotherapy, and eye, ear, nose, and throat 
services These areas should be closely related 
to each other and under the direct 8U|>ervision 
of the office of the medical director. Support 
facilities for these treatment areas comprise 
an x-ray suite, an EKG-BMR room, a clinical 
laboratory, and a pharmacy. The pharmacy 
must allow for a secure storage for drugs 
In addition to general medical treotmont. a 
program of dental cara requirea a dental suite 
consisting of one or more treatment rooms and 
a laboratory The dental suite should be adja¬ 
cent to the medical waiting room. The dentist 
will function more efficiently if ho has at least 
two chairs, thus permitting a trained inmate 
helper to prepare the next patient for treatment. 


FROM ARRAIGNMENT 



TO DETENTION HOUSING 

Fiy. 21 A diagfam sltowing innatB How tlNOugk Hie 
reception component of a detention faciiitY. 
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FOOD SERVICE 

One of the most important and difficult opera- 
tiona in any correctional facility ia the prepara¬ 
tion and aerving of throe meala a day to the in¬ 
mate population and to the ataff. Most of the 
kitchen work will be done by inmatea with vary¬ 
ing levela of experience or intereat. under the 
direction of a steward and a limited ataff. Food 
•ervioe can be improved by providing voca- 
tiorvel culinary training aa pert of the correc¬ 
tional program. 

With few exceptiona, the food preparation la 
accompliahed in a central kitchen facility 
having major areas for receiving, storage and 
preparation of food, cooking, dishwashing, 
and garbage disposal. The amount of space 
required for storage of foodstuff depends 
upon the frequency and characteristics of the 
food-purchasing and delivery program in the 
institution. 

The point of entry for receiving food items 
requiring a substantial amount of storage 
should be supervised by e storekeeper who 
checks incoming deliveries against orders and 
designates storage areas in the institutional 
warehouae. The steward replenishes his daily 
stock from the warehouse or, in smaller instal¬ 
lations with more frequent deliveries, food 
items are stored near the kitchen for continu¬ 
ous use. 

The stewerd supervises the main kitchen, 
and his office should be strategically located 
to promote this control, with maximum glased 
vision lights. Facilities for the inmate kitchen 
detail generally include a lounge, classroom 
(for special culinary instruction), and toilet. 
Generally, these inmatea will put on their 
kitchen clothing in their housing unit, but some 
institutions provide clothing in the kitchen 
itself which necessitates inclusion of a locker 
room. 

There are several basic methods of inmate 
feeding, each method having its advantages 
and disadvantages. An appropriate choice 
of methods depends upon consideration of the 
correctional goals of the facility, types of in¬ 
mates served, available custodial manpower, 
and relationship to the overall program. The 
basic feeding patterns are 

Central dining room(s) adjacent to kitchen 
Local dining rooms in housing units 
Feeding in inmates' cells 
A combination of the above 

Central Dining 

Central dining adjacent to the kitchen facili¬ 
tates delivery of prepared food and return of 
soiled dishes to the dishwashing area, gen¬ 
erally located in the kitchen. Dining may take 
place in a single room or be sectioned off to 
reduce an excessively large group of inmates 
congregating in a single space. The process 
ia usually carried out in shifts or on a continu¬ 
ous basis where inmates leave after they have 
finished with their meals and other inmates 
take their seata. Careful planning allows a suf¬ 
ficient area for inmates on line waiting to be 
seated so that they will not interfere with in¬ 
mates already eating. The institutional sound 
system should be extended into the dining area 
to enable broadcasting of announcements 
and music programs. 

Localized Dining 

Localized dining in housing units eliminates 
the problem of large numbers of inmates con¬ 
gregating together and is more ideally suited 
to the type of facility that promotes a correc¬ 


tional program based on a group interaction. 
The local dining room can be used for other 
program purposes between meals. The distri¬ 
bution of food from the kitchen Is achieved by 
heated food carta, which function as serving 
staamtables in the dining area. It ta generally 
preferable to return dirty dishes to a central 
dishwashing facility in the kitchen, since clean¬ 
ing in accordance with health code require¬ 
ments necessitates special equipment too 
difficult and expensive to supply In dispersed 
locations. 


Coll Dining 

Cell dining is the least desirable method and 
should be restricted only to that small minority 
of inmates who pose disciplinary problems. 
Even for this group, cell feeding should be 
avoided by providing a special high-security 
housing unit with its own dining room. Thus 
cell feeding will be restricted to the most un¬ 
controllable inmates who generally are a very 
small percentage of the total population. 

Staff Dining 

Staff dining ia generally treated as a separate 
function from inmate dining, except in small 
correctional units that promote a close rapport 
between staff and inmates. The staff dining hall 
often is divided into areas for custodial ataff 
and areas for superior officers. These dining 
facilities should be near a main traffic artery, 
so that in case of an emergency there can be 
quick access to the main control points of the 
institution. 


RECREATION 

Recreation has been recognized as an integral 
part of a good correctional treatment program. 
It alleviates the dull monotony of prison life, 
acts as a safety valve for the release of pent-up 
energies that otherwise might lead to distur¬ 
bances, and can be directed toward helping 
inmatea confront some of their personal prob¬ 
lems. A well-rounded recreation program 
should embrace active, competitive sports and 
strenuous activities for all inmates who are 
physically fit and interested. For those inmates 
who cannot take part in active sports, correc¬ 
tive physical fitness programs and other forms 
of recreation ought to be made available. 

Indoor facilities naturally are essential for a 
full year-round recreation program, it is ex¬ 
pedient to plan the gymnasium area for mul¬ 
tiple program uses, so that movies and other 
auditorium functions can take place there. 
Without question, the most popular sport 
among inmates Is basketball, particularly when 
the majority of inmates coma from urban 
centers. The main floor of the gymnasium 
needs to be available for basketball, volleyball, 
and other floor games, so a separate area 
should be allotted for boxing, wrestling, and 
weightlifting, another popular prison activity. 
Spectator seating ought to be portable to in¬ 
crease the maximum activities space when 
seating is not required, yet easily brought in 
for movies or shows. Lockers and showers 
need to be supplied for inmates and visiting 
teams. 

To meet requirements for basketball and 
volleyball activities, a gymnasium floor has 
to be at least 60 ft wide and 100 ft long, with a 
clear height of 20 ft. For competitive play, 
a gymnasium floor length of 100 ft is desirable. 
In addition to a main basketball court, allow¬ 
ances ought to be made for side practice courts 


to accommodate a maximum number of users 
at a time. Floor inserts will enable the quick 
installation of a volleyball net as an alternate 
activity. 

Besides the Indoor facilities, outdoor recrea¬ 
tion space is necessary for a complete recrea¬ 
tional program. On urban sites where outdoor 
space is not available, it ia wise to use roof 
surfaces to their maximum. These areas gen¬ 
erally require fencing enclosures at the sides 
and top. Where the site is not restrictive, yard 
and field areas should be provided to supple¬ 
ment the indoor programs. It is expedient to 
locate outdoor recreation fields adjacent to the 
gymnasium if poaaibls, to permit common use 
of lookers end controlled distribution of ath¬ 
letic equipment. The athletic field needa to bo 
adequate for football, baaeball, soccer, soft- 
ball, basketball, end handball, with smaller 
activity areas for shuffleboard, horseshoes, 
and bocci ball supplementing it. 


VISITING 

Thera are two basic types of visiting done in 
a correctional facility, visits with family and 
visits with attorneys and caseworkers. 

Visits with family are encouraged to sustain 
family ties until the inmate's release Each in¬ 
stitution establishes controls for the frequency 
end length of visits, depending primarily upon 
the staff available for supervision. Different 
types of institutions and different kinds of pris¬ 
oners impose varying custodial restraints, 
requiring diverse visiting accommodations. 
Some prisoners and visitors require separation 
by physical barrier to maintain safe custody 
and prevent passage of contraband. Others 
can meet without incident in an informal fur¬ 
nished living room where they may embrace 
and sit alongaide one another under observant 
supervision. 

Closed Visiting 

Closed or secure visiting room consists of a 
booth with a complete physical barrier separat¬ 
ing the inmate and visitor. A large expense 
of tempered or laminated glass permits visual 
contact while aural contact can be effected by 
telephone or microphone-speaker arrangement 

Dpen Visiting 

Open visiting allows contact and normal con¬ 
versation between inmatea and visitors. Since 
constraints are more relaxed, it is desirable to 
provide an outdoor area adjacent to the visit¬ 
ing room for use in warm weather. Visitors 
should leave packages and handbags outside 
of the visiting room, however, and for thia pur¬ 
pose an alcove containing small lockers is 
attached to the visitors' waiting room. In some 
instances, prisoners change clothing for visit¬ 
ing and are thoroughly searched before and 
after an open visit, a security measure intended 
to guard against the introduction of contra¬ 
band 

Conjugal Visiting 

Conjugal visiting deserves serious considera¬ 
tion for any sentence institution that hopes 
to encourage normal sexual adjustment among 
inmatea. While the problems associated with 
conjugal visiting are numerous and its prac¬ 
tice under present prison regulations might 
not completely fill the sexual needs of an in¬ 
mate, conjugal visiting does allow a man to re¬ 
tain his masculine self-esteem and reduce the 
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need to eetablieh It through homoeexual con¬ 
quests. These facilities should be totally re¬ 
moved from the prisoner population and offer 
complete privacy to the couples, with quarters 
that do not reflect the institutional character 
of the prison. 

Attorney and Caseworker Visiting 

Attorney end caseworker visitation ought to 
occur in a central location close to the institu¬ 
tion's main entrance to avoid excessive outside 
traffic into the heart of the prison, The privacy 
and confidentiality of visits between a prisoner 
and his attorney must be completely respected, 
and visiting rooms should be fully enclosed 
with liberal glassed-in areas for visual observa¬ 
tion by custodial officers- 


RELIGION 

The actual services that take place in a chapel 
are only a small part of a complete religious 
program, which includes religious education, 
counseling, and contact with inmates' families 
and visitors. The institutional clergymen re¬ 
quire individual offices, preferably near the 
chapel, to carry out their administrative re¬ 
sponsibilities. In many institutions, the chapel 
is used for other nonreligious functions and 
may act as an auditorium or gymnasium. With¬ 
in a limited physical plant, this may be an ef¬ 
ficient multiuse of a space, but It is obvious 
that if conditions permit, it is far more desirable 
to designate a chapel area exclusively for re¬ 
ligious activities. Separate chapels for each 
faith group are preferable, but an interfailh 
chapel can be equipped with a revolving altar 
to serve the three major faiths. 


SECURITY CONTROL 

Security control in a correctional institution is 
effected by every component of the institution, 
including layout and design of building ele¬ 
ments. details of operation and construction, 
and the skilled and intelligent supervision of 
prisoners by a competent staff. 

Cantral Control 

Central control is monitored by a control room 
that functions as the nerve center of the insti¬ 
tution. This ares is constantly In complete op¬ 
eration, acting as the custodial center for key 
control, oommunioationa, alarm, and traffic 
control. 

The control room operates a series of elec¬ 
trically interlocked doors to fully supervise 
entrance and exit from the custody tone of the 


institution. Ideally, the control room should 
have visual access along the major traffic cor¬ 
ridors. If a system of closed-circuit television 
is used to view key points in the institution, 
the monitor screens also must be located in 
the central control room. All institutional keys 
should be stored in the key cabinet of the con¬ 
trol room and furnished to officers at the begin¬ 
ning of their tour of duty anci returned upon 
tour completion. The communications network 
of the institution, including security tele¬ 
phones. public address systems, and paging 
systams, ought to bo controlled from this area, 
as well as all alarm systems, including general 
emergency alarms, and indicators for opening 
key doors or operating elevators It is wise to 
locate a system of traffic control in or adjacent 
to the central control room to indicate at any 
given time the housing location of each inmate. 

Firearms 

Firearms should be stored in a secure deposi¬ 
tory at the main entrance of the institution. 
Many official visitors to a detention or sentence 
institution will be in possession of firearms, 
but these must never be permitted inside the 
custody portion of the facility. 

Vehicular Access 

Vehicular access to an institution with a perim¬ 
eter security enclosure should be through an 
entrance vestibule with doors and gates st 
each end, both of which ought never to be un¬ 
locked at the same time. Frequently, large 
vehicle gates are motor-operated, controlled 
from a nearby tower or other control point 

Locks and Locking Devices 

Locks end looking devices in correctional in¬ 
stitutions ought to be fabricated and installed 
by manufacturers who specialize in these de¬ 
vices and have a proven record of satisfactory 
installation. Prison locks should be of the dead¬ 
bolt type, requiring the officer to turn the key 
in the lock for positive proof of security. Lock¬ 
ing devices for rows of cells are generally con¬ 
trolled from cabinets st the front corridor of a 
oellblock. Basic sliding cell door locking de¬ 
vices fail Into four categories. 

Manual fiailB Lockillfl All doors can be dead¬ 
locked or unlocked as a group by moving levers 
in a control cabinet. Individual doors are looked 
or unlocked by a key at the door. Doors are 
moved manually by the inmates. 

Elactromachanical Salactiva All doors are looked 
or unlocked and operated individually or in 
groups from switches in s control cabinet. 


Any door can be manually unlocked or locked 
by a key at the door without interfering with the 
electrical operation. 

MsnutI Ksyitu Sslecthri All doors are looked 
or unlocked and operated individually or in 
groups by moving levers in a control cabinet 

KeytMl Elsciric Stiactivs All doors are locked 
or unlocked and operated individually or In 
groups from switches in a control cabinet. 
There are means of unlocking and locking 
doors individually or In groups in the event 
of an electrical power failure. 


SUMMARY 

In the past, when an architect was assigned 
to a correctional project, he was relegated to 
the status of technician or draftsman by the 
corrections agency or local sheriff. He was 
handed an outline of basic area requirements 
and given instructions about their predeter¬ 
mined functional relationships. He rarely 
interviewed correctional staff representing the 
various program disciplines and did not ex¬ 
plore extensively any alternative solutions 
to program requirements. 

The result? In 1970 s survey of the nation s 
4,037 jails found that 86 percent had no facili¬ 
ties for recreation or even exercise, 89 percent 
lacked educational facilities. 49 percent lacked 
medical facilities. 26 percent were without 
visiting facilities and 1.4 percent even lacked 
toilets. 

Attempts have been made to liberalize and 
develop programs hampered by archaic physi¬ 
cal plants, where environment is measured 
not by its effect on men, but by the strength 
of steel. There the difference between maxi¬ 
mum- and medium-security construction is 
defined by the time it takes to cut through s 
steel bar or by the height of a wall 

Change is apparent. Today's architect should 
question the very need for a correctional in¬ 
stitution to begin with. He should challenge 
the program's constraints, including require¬ 
ments concerning security, Indestructibility, 
location, and he should analyze the program's 
capability to ensure that past mistakes are not 
repeated. The era of the stereotype prison is 
over. Each community must plan and design 
In accordance with its own needs. New facili¬ 
ties need to be drawn into populated areas 
where professional staff, services, educational 
institutions, and human contact can integrate 
the offender into community life. The new 
corrections theory is not based on brick, 
mortar, and steel, but rather on the interaction 
between skilled professionals and the of¬ 
fenders within s therapeutic setting. 
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Propar location of tha incinaralor anhancaa 
aooaptanoe by tha public and raaulta in aeon- 
omiaa in waata collaction. A wall-plannad 
physical layout facilitataa afficiant and aco* 
nomic incinarator operation. Good design and 
aalaction of appropriate building matariala 
promote a pleasing appearance and minimiaa 
housekeeping and maintenance. 

Sitt Sobetiofi 

Pablic Accaptincs Public acceptance is a moat 
important considaration in selecting en inciner* 
ator site. A few suggestions for gaining public 
acceptance follow. 

1. Choose a site where construction can 
conform with existing and planned neighbor¬ 
hood character. In general, industrial and com¬ 
mercial areas are more compatible with incin¬ 
erators than residential areas. An incinarator 
plant is usually classed as heavy industry, 
and the evaluation of its location should reflect 
this. Too frequently the vacant lar>d surround¬ 
ing an incinerator is later developed for resi¬ 
dential or other restricted use. which creates 
conflict. To avoid potential conflict, the un¬ 
developed. surrounding land should be zoned 
for industrial use. 

2. Avoid choosing a site that may conflict 
with other public buildings. Tha noise, lights, 
arvd 24-hr work day of normal incinerator op¬ 
eration preclude locating it near a hospital, 
and heavy truck traffic makes incinarator lo¬ 
cation near schools undesirable. 

Centralized public works operations sra de¬ 
sirable. Often an incinerator plant can be 
advantageously located near a sewage treat¬ 
ment plant so that technical sarvicea may be 
shared. There may be economies in locating 
the incinerator near a garage where vehicle 
repair facilities and personnel can be shared. 

3. Where conflict with neighborhood char¬ 
acter is unavoidable, the screening effects 
of s wall or planting can reduce adverse ef¬ 
fects and gain public acceptance. Good archi¬ 
tectural design is itself a major asset in over¬ 
coming potential neighborhood objection. 

4. Institute an effective public relations 
program. Before full site and design decisions 
are made, proposals and plans should be pre¬ 
sented through the press and for discussion 
at public meetings. This would serve to demon¬ 
strate management response to community de¬ 
sires and a capability for operating an accept¬ 
able facility. Presentation of alternatives along 
with rationale for incineration may be sup¬ 
ported by graphic examples and site visits to 
successfully operating facilities. 

Sht SuitabilitV Factors important to design, 
but generally not of concern to the public, 
are foundation conditions, topography, avail¬ 
ability of utilities, building restrictions, drain¬ 
age, and meteoroiogic conditions. 

Soil and rook formations determine the type 
of foundation required to support the heavy, 
concentrated load of an incinerator structure. 
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Failure to accurately determine foundation 
conditions and design to them can result in 
expensive modifications during construction 
and, in certain cases, abandonment of the site 
with its partially completed structure. Ground- 
water conditions also affect design and cost. 

Topography and meteorological conditions 
must be considered in the location and the de¬ 
sign of the incinerator. A flat site is apt to 
require a ramp for access to the tipping floor, 
whereas a hillside site can provide access at 
various ground levels. Topography can also 
ease or hinder the dispersion of gases snd 
particulates by the local atmosphere. This 
aspect of plant location is complex and requires 
the assistance of a meteorologist or air pollu¬ 
tion control specialist, who can determine the 
best stack height for the dispersion of gases. 
Stack height determination requires consider¬ 
ation of topography and legal restrictions, 
such as those from Federal Aeronautics 
Agency regulations, local building regulations, 
and zoning. 

Availability of public utilities may be a gov¬ 
erning factor in site selection, since electricity, 
gas. water supply, sewage disposal, and pro¬ 
cess water disposal are essential to the incin¬ 
erator process. Fuel such es gas or oil may 
be required at some installations es an auxil¬ 
iary heat source for the furnaces or as building 
heat. Communication facilities must be avail¬ 
able for fire and safety control and for coordi¬ 
nating operations. 

As in the development of sny industrial site, 
effective drainage of surface waters must be 
an integral part of design. The site should not 
be selected in an area subject to flooding un¬ 
less the facility can be protected and access 
remains available during high water. 

Trtffk ComidarttkNI The ideal location for an 
incinerator is at the center of the traffic pat¬ 
tern produced by the contributing collection 
vehicles. A mafor argument already made for 
incineration in comparison with land disposal 
was that incineration can reduce the time and 
cost of collection haul. This requires that tha 
incinerator be centrally located. This is not 
always feasible for a variety of reasons. For ex¬ 
ample. future growth and its effects on the col¬ 
lection source must be considered. 

A large plant may have literally hundreds of 
vehicles delivering solid waste in relatively 
short lime intervals. Because of heavy traffic, 
the plant must have adequate access to pre¬ 
clude safety hazards in the streets of the area. 
Special access roads may have to be provided 
so that the trucks avoid heavily traveled high¬ 
ways. Special consideration also must be given 
to traffic impediments such as bridges with 
low weight limits, restrictive heights of over¬ 
passes, narrow pavements, and railroad grade 
crossings with high-volume traffic A location 
that avoids commuter traffic is also preferred. 
Thus, a plant located near the edge of the par¬ 
ticipating community but readily accessible by 
freeways or beltways may be better than one 
centrally located. The same traffic considera¬ 
tions apply to residue disposal. On-site dis¬ 
posal is often not possible; therefore, incinar¬ 
ator residue and nonburnables must be trucked 
to a landfill. 


Plant Layout 

An incinerator plant layout should promote 
ease, simplicity, and economy of operation and 
maintenance. There should be adequate room 
for all parts of the operation. The structure 
should harmonize with the surrounding neigh¬ 
borhood and should be so oriented that un¬ 
sightly parts of the building and operation 
(such as receiving and storage) are not visible 
to the public. In certain climates, it is advan¬ 
tageous to orient the receiving area on the lee¬ 
ward side of the prevailing wirul. The on-site 
road pattern should allow ready access to 
scales and receiving area and an easy exit; 
one-way traffic is most desirable; sharp turns 
and blind spots should be avoided; and a large 
parking apron should be provided outside tha 
receiving area to avoid congestion during peak 
receiving hours. 

Adequate drainage is necessary for surface 
waters. Incinerator operation requires periodic 
hosing of tipping floor, vehicle wash areas, 
parking aprons, and ramps. The paving should 
be sloped and contain adequately sized and 
strategically placed drains. This is particularly 
critical in cold climates where ice formation 
could interfere with operations. 

Maintenance and storage of trucks may be 
inside the incinerator building or on the 
grounds, but these areas must be located 
where they will not hamper the operation of 
the incinerator 

Building Design 

The incinerator should be aesthetically pleas¬ 
ing and should be constructed of durable, high- 
quality materials and fixtures to reduce main¬ 
tenance. Materials requiring a minimum of 
painting or resurfacing, such as concrete, tile, 
and noncorrosive metals, should be used 
Surfaces that require painting should have a 
dense, durable finish. Corners and bases can 
be coved to reduce accumulation of debris and 
allow easier cleaning. Where possible, piping 
and duct work should be enclosed. 

Psrsofifial Facilitjei Adequate facilities for in¬ 
cinerator personnel ere more a matter of con¬ 
venience and may well represent the difference 
between a working situation that is con¬ 
ducive to efficiency and cleanliness as opposed 
to one that may create an indifferent and inef¬ 
ficient work crew. A clean locker room is 
needed, with adequate toilet, lavatory, and 
shower facilities. Lockers should have space 
for storing hard hats, rain and winter gear, 
and a full change of clothing. Sanitary facilities 
should be provided for women who may visit 
or be employed at the plant. 

Lunchroom facilities should also be pro¬ 
vided, along with a sink and suitable outlets 
for coffee percolators Drinking water should 
be available on every floor and within 200 ft 
of employee stations. The lunchroom, locker 
room, shower, and toilet areas should be well 
lighted and kept clean at all times to encourage 
habits of cleanliness by the workmen. It is 
often desirable to provide washroom fsoilities 
convenient to collection personnel, weigh- 
masters, and others. 
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Control Room Many large Inoineratora are now 
being built with glassed-in control rooms so 
located that the incinerator superintendent 
or shift foreman can readily observe various 
operations. Because ail areas of the plant or 
operating conditions within furnaces cannot 
be observed from one location, closed-circuit 
television is used in some instances. The im¬ 
portance of the glassed-in area (ventilated 
ar>d air conditioned) is not merely to provide 
comfort to the superintendent and foreman 
but to protect delicate recording instruments 
from dust and to minimize the noise level in 
an area where telephones are used. Written 
records are also better maintained in an iso¬ 
lated control room area. The control room 
should be suitably equipped with remote read¬ 
ing and recording instruments that provide 
supervising personnel with the information 
necessary to adjust the incinerator operation 
if it is not performing suitably. 

Admmitfrttive Officst iitd Coiifvrencs Room in the 
larger incirterator plants, sometimes the super¬ 
intendent, foremen, and clerical workers need 
an office to conduct necessary administrative 
activites Attractive decor and air conditioning 
will improve morale and efficiency. Smaller 
incinerators may effectively combine the op¬ 
erating control room with space for administra¬ 
tive activities. 

At larger plants, a conference room for staff 
briefings, safety discussions, and training pur¬ 
poses is a worthwhile investment. 

WstgllfflSStar't OHic* The weighing activities 
may be conducted alongside the access road 
outside the incinerator plant or at the entrance 
to the turning and tipping area within the plant 
proper. In either instance, the weighmaster 
should have a facility with ample glassed area 
to observe the movement of weigh scale traf¬ 
fic. Ha should have ready means of communi¬ 
cating with the driver, handling credit cards, 
or making cash transactions. 

Mtintinafica and Rapair Facilitiat Regardless of 
the size of the incinerator, storage space for 
electrical, mechanical, and refractory parts 
and an enclosed area where repair and subas¬ 
sembly may be performed must be provided. 
For very large plants, separately maintained 
storerooms for parts, electric shops, mechani¬ 
cal shops, and enclosed refractory storage 
facilities should be included. Where a large 
municipality has a number of incinerators, 
central maintenance and repair facilities for 
major activities may prove economical. There 
should be storage facilities for such items as 
lawn mowers, skip loaders, mechanical sweep¬ 
ers, refractories, pipes, insulation material, 
and the various chemicals required for insect 
and other pest control. 

Lsborttorv The incinerator must be so operated 
that the environment is not polluted. Federal, 
state, and local regulations ore becoming more 
restrictive. Surveillance of the water quality 
of incinerator affluent is needed to ensure 
pollution control, and o small laboratory and 
testing equipment should be provided for this 
purpose. Municipalities with several incinera¬ 
tors should consider a centralized laboratory 
facility. 

Flint Exterior 

RoadwfTt. Sidtwilki. Md Pirking Arett in design¬ 
ing the roads providing ingress to an inciner¬ 
ator site, consideration must be given to peak 


loading periods and types of vehicles that may 
utilize the incinerator Where possible, the 
roadway system should be built so that the 
traffic flows only in one direction, thus pro¬ 
viding only one entrance and one exit. Arrange¬ 
ments must be made for obtaining truck tare 
weights without interfering with one-way traf¬ 
fic flow. This is possible even where scales 
are used, provided the trucks being serviced 
all have established tare weights. When 
transient traffic is being weighed, so that a 
"weighout” is necessary, a roadway may be 
provided within the site that will allow the 
trucks to return across the scale for the second 
weighing in the same direction as the normal 
flow of traffic. All roadways should be suffi¬ 
ciently wide to permit the passage of one 
vehicle past another in the event that a truck 
is stalled. Road grades should be suited to the 
traffic operating on the grades. In general, 
the grades for short-distance truck travel 
should not exceed 7 percent uphill and 10 per¬ 
cent downhill. Pavements should be hard sur¬ 
faced, all weather, and designed for heavy 
loads. Curbing, posts or guardrails should be 
used to confine traffic to roadways. 

Incinerator plants should be provided with 
sufficient sidewalks to ensure that visitors 
and plant personnel will be able to walk safely 
about the premises without being endangered 
by vehicular traffic. 

Parking areas are generally divided into two 
categories: (1) parking for administrative and 
operating personnel, visitors, and temporary 
parking for collection vehicles, (2) parking 
for overnight storage of collection vehicles and 
for equipment used at the incinerator site, such 
as mobile sweepers. In areas with severe win¬ 
ters. parking facilities inside heated garage 
areas are desirable to permit proper mainte¬ 
nance. cleaning, and protection of the collec¬ 
tion vehicles. 

LtndtCtfling Perimeter planting around an 
incinerator site presents a pleasing appearance 
and reduces the noise of the truck traffic from 
within the property. For maximum benefit and 
to further enhance the appearance, trees and 
shrubbery can be placed outside the fencing. 
Provisions must be made in advance for ade¬ 
quate watering and for access so that periodic 
trimmings may be performed without unrea¬ 
sonable expense. Built-in sprinkling systems 
should be considered for lawn and shrub areas. 

Fsnctag Where the incinerator plant is located 
In an area subject to vandalism, peripheral 
fencing with a minimum height of 6 ft is de¬ 
sirable. 


UTILITIES 

For efficient operation, a municipal incinerator 
requires certain utility services, which include: 
(1) electricity for power and lighting; (2) po¬ 
table water for plant personnel and suitable 
process water for spraying, hasting, quench¬ 
ing, cooling, and fire fighting: (3) telephone 
service; (4) sewerage systems for handling 
process waste and sewage, and storm sewers 
for drainage; (5) fuel for heating, hot water, 
auxiliary heat for incineration, and possible 
laboratory use. Each of these utilities supplied 
to the incinerator site must be metered and 
distributed safely and efficiently to all points 
of usage at the site. 

With increasing incinerator capacities and 
with increasing use of sophisticated equipment 
and devices, more utility services will be 


required. The cost of providing these utilities 
depends on the plant design and mode of op¬ 
eration. 

Electric Power 

With few exceptions, utilization of incinera¬ 
tor waste heat to generate electric power is 
not practiced in the United States. The incin¬ 
erator's electric power is obtained from other 
sources. 

Electric power requirements vary with the 
degree of mechanization and the use of equip¬ 
ment. Comrqon examples of equipment requir¬ 
ing electricity are induced draft fans, forced- 
air fans, pumps, cranes, hoists, air pollution 
control devices, and grate-driving mechanisms. 
Allowance for future electrical needs should 
be included in planning and sizing the electrical 
distribution systems. 

Water Requirements 

The quality of the water required for incinerator 
operation will depend on its use. Sources may 
include: city water, on- or off-site wells, rivers, 
lakes, and waste-water treatment plant ef¬ 
fluents. The total amount of water required may 
vary from 350 to 2,000 gal per ton of waste 
incinerated, depending on design and opera¬ 
tion. Incinerator operation requires a depend¬ 
able water supply. An elevated water supply 
serves this purpose and can be used for fire 
fighting. When waste heat is used to produce 
steam or hot water, the boiler feedwater and 
makeup woter will require extensive pretreal- 
ment. Water for air pollution control equip¬ 
ment, for gas cooling, and for dust control 
sprays need not be potable but should be free 
from suspended materials. Water used in the 
incineration processes will increase in temper¬ 
ature, change in chemical characteristics, 
and will acquire solids. Treatment may be re¬ 
quired before these waters are discharged. 

The costs of water recycling and reuse should 
be invastigoted In reuse and recycling, treat¬ 
ment should be effective in preventing clog¬ 
ging, erosion, and corrosion of equipment. 

Sewers 

Preferably, the incinerator should be located 
in an area served by sanitary sewers. Untreated 
waste process water should be disposed of 
through the sanitary sewer if the system is 
capable of handling it. Storm sewers should 
be used only for discharge of surface waters. 

WEIGHING 

An incinerator scale weighs incoming solid 
waste and outgoing residue, including fly ash 
and siftings. It may also be used to weigh sal¬ 
vaged materials. Accurate and meaningful 
weight records can be used to improve opera¬ 
tion, to assist management control, to facili¬ 
tate planning, and to provide an equitable 
means for assessing fees. Weights are needed 
for cost accounting, rating the effective capac¬ 
ity of the incinerator, testing air pollution con¬ 
trol devices, and making a materials balance 
for the facility. 

A management system making use of 
weights can serve to regulate and control solid 
waste collection and disposal. Good collection 
scheduling and routing may depend on such a 
system. Distribution of waste deliveries among 
available plants requires prompt access to 
weights of incoming material. Cost control 
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to Inoreaso eHiciancy and aliminate eiicaaaiva 
enpendituraa of time and effort is dependent 
on weight units. 

Observation of the trends in quantity, 
sources, and types of solid waste collected 
will assist in planning for future disposal 
needs. Weight rf»cords of residue assist In 
determining the remaining life of residue dis* 
posal sites and thus assist effective planning 
as well as provide a means of calculating com* 
bustion efficiency. If a community wishes to 
charge other communities, private haulers, or 
commercial haulers for using the incinerator, 
the weight measurements will provide a prac* 
tical, equitable means for assessing fees. 

Scale Description 

Scale Types A small incinerator (50 to 100 tons 
per day) may satisfactorily use a wood plat¬ 
form, manually operated, mechanical scale and 
keep handwritten records. At the other ex¬ 
treme. large incinerators frequently use auto¬ 
matic systems employing load cells, electronic 
relay, and printed output. The electronic relay 
scoles allow for greater flexibility in locating 
the scale platform in relation to the scale 
house. Highly automated electronic scales 
and recorders are more costly than simple 
beam scales; however, they are justified in 
many cases because they are faster and more 
accurate. 

Sili and Capacity The scale should have suf¬ 
ficient capacity to weigh the largest vehicle 
anticipated to use the incinerator on a routine 
basis. The platform should bo long enough to 
accommodate simultaneous weighing of all 
axles. Separate axle loading scales, although 
less expensive, are inherently inaccurate and 
slow in operation. For simultaneous weighing 
of all axles, the majority of collection trucks 
could be accommodated with a 10* by 34-f1 
platform. A 50-ft platform will accommodate 
most trailers and semitrailers. Scales should 
be capable of weighing loaded vehicles of up 
to 30 tons. 


Accuracy The accuracy and internal mechanism 
of the scale and recording mechanism should 
meet the commercial requirements for the state 
or other jurisdictions Involved. This is partic¬ 
ularly necessary if user fees are based on 
weight. Recommended scale requirements 
have been outlined by the National Bureau of 
Standards. 

Plattorm The platform or deck of a scale may 
be constructed of wood, steel, or concrete. 
Wood decks are least expensive but least dur- 
oble. Many large truck scales have a platform 
constructed of reinforced concrete. 

ScPit Pit Scale-pit walls are usually concrete 
and should be set in a suitable foundation 
to control settlement. A paved scale-pit floor 
facilitates cleaning and maintenance, in all 
cases, scale-pit drainage is essential. Scale- 
pit depth should be sufficient to allow periodic 
inspection and maintenance of the scales. 
Access to the pit should be through the wall 
or through a hatch on the platform Gutters 
around the edge of the scale pit to intercept 
runoff from the deck have been used effectively 
to ensure a dry. clean scale pit. Lighting should 
be provided to aid in inspecting and maintain¬ 
ing the scale mechanism and in cleaning the 
scale pit. 

RECEIVING AND HANDLING SOLID WASTE 

Solid waste is delivered, usually during the day 
shifts, in several types and sizes of trucks 
and vehicles. The vehicles are first weighed 
and then proceed to the tipping area. At large 
installations, the trucks unload into a storage 
pit, whereas at small incinerators, the prac¬ 
tice has been to dump the waste directly into 
the furnace charging hopper or onto the lipping 
floor. 

After the waste has been unloaded into the 
storage pit. the material must be transferred 
to the charging hopper. For incinerators with 
charging hoppers located above the storage 


pit, the transfer is usually performed by over¬ 
head cranes. Some incinerators have the charg¬ 
ing floor on the same level as the storage area, 
and transferring is usually done with a front- 
end loader or special equipment. 

The solid waste is charged into the furnace 
by dropping it directly through a gravity chute 
or pushing it into the furnace with a ram. After 
deposition, the waste is mechanically moved 
through the furnace 

Tipping Area 

The lipping area is the flat area adjacent to the 
storage pit or charging hoppers where trucks 
maneuver into position for dumping (Fig. 1). 
The area should be large enough to allow for 
safe and easy maneuvering and dumping. 

Dintansioni Collection trucks tend to arrive 
at the incinerator in large numbers during a 
short time interval. To avoid a backup of 
trucks, the length of the tipping area and stor¬ 
age pit should receive careful design considera¬ 
tion. The total length of the lipping area should 
extend the length of the storage pit and, if 
possible, beyond the pit. Width of individual 
dumping spaces along the pit should be about 
10 to 12 ft. These spaces should be clearly 
marked. Support columns should be placed to 
avoid interfering with dumping spaces 

The tipping area width should be greater 
than the turning radii of trucks using the 
tipping area. For single-chassis compactor 
trucks, the radius is between 25 and 35 ft; for 
tractor trailers, the radius is between 35 and 
50 ft. The minimum recommended width of 
the tipping urea is 50 to 70 ft; if the space is 
available, the width should be larger. 

The entrance, exit, and ceiling of an enclosed 
tipping area must bo high enough to provide 
the necessary clearance for dump trucks. Cell¬ 
ing height is critical at the edge of the tipping 
area when the packer and dump bodies are 
raised in the unloading position. A minimum of. 
25 ft is recommended, but greater vertical 
clearance may be necessary for some trucks. 

Vehicle entrances and exits should provide a 
minimum of 18 ft of vertical clearance. Exits 
should be provided with warning devices, such 
as hanging chains, to prevent careless drivers 
from attempting to exit with raised dump 
bodies. The entrance and exits should be 
equipped with wheel guards to protect the door 
jambs. 

Tigping Floor Enclosura Enclosing the tipping 
area should be considered. Climatic con¬ 
ditions may make it desirable. In addition, 
an enclosed tipping area is definitely recom¬ 
mended for good public relations. Dust control, 
odor confinement, ond noise reduction effected 
by enclosure will help make the incinerator 
more acceptable to the community. 

Otkof Atpocts of Tipping Aroa Oasign The floor of 
the tipping area should be constructed to with¬ 
stand the heavy loads placed on it; it should 
slope away from the storage pit toward a drain 
so that the area can be regularly cleaned and 
flushed. The floors ore usually rough surfaced 
for traction. 

Because of the debris that accumulates in 
the tipping area, the drainage system is re¬ 
quired to accommodate large quantities of 
wash water. The size of the receiving sewer is 
critical if the discharge is to such a system. 
Bor grotes or other suitable devices can be 
used to prevent large objects from being dis¬ 
charged to the sewer and possibly obstructing 
flow. 
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Fig. 1 Pltn of tipping area and ttocage pits with crane. 
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Scattered dust and litter from the dump* 
inq, recasting, and charging operations are 
problems common to solid waste handling. 
Provisions for cleaning the tipping area should 
be considered during the design phase. Vac* 
uum cleaning facilities, a compressed air sys* 
tern for cleaning electrical contacts, powered 
mobile sweepers, and flushers have been 
successful in controlling the spread of dust 
and litter. 

Because of dangers involved in the handling 
and dumping of large trucks in close quarters, 
safety in the tipping area should be stressed 
by the incinerator supervisor. Hold-dowfi 
chains or bumper picks are sometimes em* 
ployed to prevent trucks from being tipped 
into the pit: however, use of these safeguards 
is time consuming, and short ramps sloping 
away from the storage pit at an angle of 6 to 
12^ from the horizontal will prevent mishaps 
efficiently. 

Must plants are constructed with a curb or 
backing bumper along the entire length of the 
pit to prevent trucks from backing into the pit. 
This barrier must be high enough to prevent 
trucks from overriding yet low enough to per¬ 
mit the chassis overhang to clear the curb. 
A height of about 1 ft is considered adequate. 
The face of the backing bumper is usually verti* 
col or slightly concave to conform to the shape 
of the wheel. The barrier must bo durable 
enough to withstand repeated impact and must 
be securely anchored to prevent movement 
It should contain openings so that spilled 
waste can be shoveled or swept from the 
tipping floor into the pit. 

Other measures to be considered for the safe 
operation of a tipping area are: (1) designing 
tipping area, storage pit. and crane to eliminate 
possibility of crane bucket striking extended 
dump body; (2) using a traffic director at larger 
incinerators; (3) permitting the dump bodies 
of packer trucks to be raised only when the 
truck is in the unloading space. 

Storage Pit 

The purpose of the storage pit is to provide 
a safe and convenient holding place for solid 
waste before it is charged to the incinerator. 
In a properly designed storage pit. waste from 
numerous sources can be mixed to provide 
a more uniform feed for the furnaces. 

Capacity of lha Stoiapa Pit When the rate of re¬ 
ceipt of solid waste exceeds the burning rate, 
material must be stored for future processing. 
The total space for storage depends upon the 
amount of material remaining after the daily 
receiving period and the amount thot is left 
unburned from day to day during times of 
peak waste delivery. The storage pit is usually 
designed to contain about 1.5 times the 24*hour 
capacity of the incinerator. If heat recovery 
is practiced, the pit storage capacity should 
receive special study to ensure a supply of 
solid waste adequate to meet the heat demand 
when waste is not delivered to the incinerator. 

To calculote the necessary storage volume, 
the unit weight of solid waste in the storage 
pit must be known. The generally accepted 
average unit weight of waste in a storage pit 
is about 350 lb per cu yd. 

When designing storage pita, future changes 
in waste density should be considered As 
noted, in recent years, solid waste density has 
been decreasing. 

Other Aspects of Storeoo Pits Storage pits are 
usually rectangularly shaped because of crane 
design and ease of construction. A rectangular 
pit allows the crane supports to bo constructed 
with the use of the existing pit walls and brac¬ 


ing. Some pita are divided into separate rec¬ 
tangular units with charging hoppers between 
units. With this design, a fire that may start 
in a pit can be isolated, and pit cleaning is facili¬ 
tated because of the ability to alternately empty 
the pits. 

The width of a storage pit usually does not 
exceed 30 ft. Minimum width is usually 15 to 
20 ft or wide enough to allow a monorail crane 
to operate without being obstructed by the 
overhang of trucks in the dumping position. 

The walls of the pit must withstand the 
external forces caused by water and soil and 
the internal pressures of solid waste and water 
in the pit, a condition that could occur during 
pit fires. During crane operations, the crane 
bucket ntay collide with the wall and crush 
the concrete. Continuous steel plating or em¬ 
bedded steel T-sections in the concrete can 
protect areas of the pit subject to repeated 
impact. 

Fires occasionally develop in the pit. They 
can be caused by sparks carried over by the 
crane during the charging operation, by live 
coals in the collected waste, or by spontaneous 
combustion of stored waste. Smoke and heat 
can damage the crane, break windows, and 
ruin equipment. Crane damage can put the 
entire plant out of operation for weeks or long¬ 
er. The pit area should be equipped with an 
adequate number of fire hoses of effective size. 
The dewatering facilities must be adequate for 
the expected quantities of water used in fire 
fighting. Portable pumps help to remove excess 
amounts of water. 

The entire pit should be watertight and 
sloped to troughs and drains for dewatering. 
When a pit is constructed below grade, it will 
usually be necessary to have a sump. Screening 
devices to prevent material from entering the 
sump are also recommended. 

The sources of water and the resulting quan¬ 
tities vary with the installation. When pits are 
not watertight, leakage can occur as a result 
of the positive hydrostatic pressure of ground- 
water. Waste collected in wet weather may be 
saturated, and vertical drainage will occur 
in the pit Water from dust control sprays also 
enters the pit. 


SECTION 


Cleanout facilities are needed to empty the 
pit if the furnace equipment breaks down or 
to remove unwanted items inadvertently 
unloaded into the pit and remove saturated 
woste after a fire. A loading shaft from the 
charging floor to the ground level is useful for 
unloading the pit and for hoisting heavy equip¬ 
ment and material from ground level to the 
charging floor (Fig. 1). 

Charging Methods 

Solid waste is charged into the furnace by 
several methods. In small installations where 
the storage area is on the same elevation as the 
charging hoppers, a front-end loader, vibrating 
hopper and conveyor, or other mechanical 
moons are used. At larger incinerators, cranes 
charge the solid waste. 

Besides transporting solid waste to the 
charging hoppers, cranes also mix and dis¬ 
tribute the solid waste in the pit. This action 
results in a more uniform burning material 
and belter utilization of pit capacity. 

Crane Types The types most commonly used 
are the monorail crane and the bridge crane 
(Fig. 2). The former is a fixed unit suspended 
from a single rail that crosses the pit in only 
one horizontal direction. The bridge crane dif¬ 
fers from the monorail in that it can maneuver 
horizontally in two directions rather than one. 
The capacity of the monorail crane is usually 
less than that of a bridge crane; the width of 
the storage pit is restricted to include only that 
lateral area within reach of the open bucket. 
Capital cost of a monorail crane is less than 
that of a bridge crane, and at some incinera¬ 
tors, its performance may be adequate. 

Crane Capacity and Bucket Design The size of crane 
needed to operate an incinerator is a function 
of ir>cinerotor capacity. Each continuous-feed* 
type furnace requires a given number of bucket 
loads at regular intervals. The size of the 
bucket, therefore, is a function of the 24-hr 
furnace capacity and number of bucket loads 
per 24 hr. Once the size of bucket has been 
fixed, the crane capacity can be specified For 
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example, a 4.5-lon crane ia recommended for 
use with a 2.S cu yd bucket. 

The number of bucket loads that can be 
charged during a given period depends upon 
the number of cycles that the crane can make 
during the charging operation. A cycle is de¬ 
fined as the time for loading and lifting the 
bucket, trollsying and bridging to the charging 
hopper, dumping, and returning for another 
bucket load. Typical cycles vary from 
to 3 min. To determine the cycle time, the hoist¬ 
ing, bridging, and trolleying speeds must be 
known, as well as the length, width, and depth 
of storage pit. Typical hoisting and trolley 
speeds are between 250 and 300 ft per min, 
whereas bridge travel speeds may be as high 
as 350 ft per min. In general, design criteria 
do not require high speeds. 

Incinerator cranes usually use the closed- 
scoop bucket or a grapple. The closed scoop 
is a clamshell with heavy steel lips usually 
equipped with short teeth to increase pene¬ 
trating ability. The grapple type is similar to a 
clamshell but has much longer teeth, called 
tines. This type has o considerably larger 
capacity than an equally rated closed-scoop 
bucket. The grapple is a poor cleanup tool 
because of the length and spacing of its tines. 
For cleaning purposes, the grapple can be 
equipped with bolted-on pans. 

Nsmber of Cranos Crane downtime will stop 
incinerator operations unless a standby crane 
is provided. Nearly all installations with a 
capacity above 400 tons per day (TPD) have 
a second crane to prevent shutdowns. A sec¬ 
ond crane is recommended for plants with over 
a 300-TPO capacity Because of high costs, 
most small plants have only one crane. At 
larger installations, a third crane is often justi¬ 
fied. and nearly 50 percent of the plants with 
over a 850-TPD capacity have three cranes. 
With a second or third crane, space in addition 
to the operating space required for the first 
crane must be provided for the storage of the 
units when not in service. The point of storage 
for the nonoperating units must not interfere 
with the operating unit. 

Control and Oporation The crane can be operated 
manually from a cab traveling with the crane 
or form a remote fixed operating point. Manual 
operation from a mobile cob has some advan¬ 
tage over a remote fixed operating point. The 
operator has better visibility, which usually 
yields bettor and safer operation. Where the pit 
is long, the distance judgment error is reduced 
with mobile cab operation. 

When a mobile cab is used, the operator 
should have a safe, convenient boarding plat¬ 
form. Since the charging operation may be 
dusty and hot. the crane cab should be air- 
conditioned. 

Charging Hoppers 

Charging hoppers are used to maintain a 
supply of solid waste to the furnace. In batch- 
feed furnaces, a gate separates the charging 
hopper from the furnace and supports the 
solid waste while the furnace is burning the 
previous charge. Generally one hopper is pro¬ 
vided for each furnace cell- In a continuous- 
feed furnace, the waste-filled hopper and chute 
assist in maintaining an air seal to the furnace 
as well as to provide a continuous supply of 
solid waste. 

Most charging hoppers have the shape of an 
inverted, truncated pyramid The site of the 
hopper opening depends somewhat upon the 
size of the furnace, but it should be large 
enough to prevent arching of oversized mate¬ 
rial across the hopper bottom. Common hopper 


openings measure from 4 by 4 ft to 4 by B ft. 
The hopper should be deep enough to receive 
a bucketful of solid waste without spilling over. 

The charging hopper is generally steel- and 
sometimes concrete-lined. Because of abrasion 
from solid waste, impact from the crane buck¬ 
et, and heat from the furnace, the hopper must 
be constructed of rugged material and built 
to facilitate repair and replacement 

Charging Chutes 

The charging chute connects the hopper to the 
furnace and may be nearly as wide as the fur¬ 
nace, so that the solid woste will pass through 
the chute without clogging. The discharge of 
waste into the furnace is usually by gravity, 
but reciprocating or vibrating feed mechanisms 
may also be used. Several measures may be 
taken to prevent solid waste from clogging 
chutes. These include the use of smooth inside 
surfaces; corrosion resistant materials: and 
vertical (or nearly vertical) chutes with increas¬ 
ing cross section. 

The charging chute, because of its proximity 
to the furnace, should be protected against 
extreme heat. For this reason, chute walls are 
often water jacketed. A hopper cover or other 
means of closure should be provided for ending 
a burning cycle in continuous-feed furnaces. 


FURNACES 

Incineration is a controlled combustion process 
for burning solid, liquid, or gaseous combus¬ 
tible waste to gases and to a residue contain¬ 
ing little or no combustible material. When 
solid waste is exposed to a turbulent atmo¬ 
sphere for a critical time period at an elevated 
temperature, combustion occurs. During com¬ 


bustion, moisture is evaporated, end the 
combustible portion of the solid waste is 
vaporized and then oxidized. Concurrent reac¬ 
tions are the oxidation of metals and the oxida¬ 
tion of such elements as sulfur and nitrogen. 
Carbon dioxide, water vapor, ash, and noncom- 
bustibles are the major end products of com¬ 
bustion. 

The combustion processes take place in the 
furnace of the incinerator, which includes the 
grates and combustion chambers. There are 
numerous designs or configurations of fur¬ 
naces to accomplish combustion, and. to date, 
no one design can be considered the best. 

Furnaces 

Furnaces commonly used for the incineration 
of municipal solid waste are the vertical cir¬ 
cular furnace, the multicell rectangular furnace, 
the rectangular furnace, and the rotary kiln 
furnace. Although these furnaces vary in con¬ 
figuration, total space required for each Is 
based on a heat release rate of about 18,000 
Btu per cu ft of furnace volume per hr, although 
heat release rates varying from 12,500 to 
25,000 Btu per cu ft per hr have been used. 

The vertical circular furnace is usually 
refractory lined. Solid waste is charged 
through a door or lid in the upper part (usually 
the ceiling) and drops onto a central cone grate 
and the surrounding circular grate (Fig. 3). 
Underfire forced air is the primary combustion 
air and also serves to cool the grates. As the 
cone and arms rotote slowly, the fuel bed is 
agitated and the residue works to the sides 
where it is discharged, manually or mechani¬ 
cally, through a dumping grate on the periphery 
of the stationary circular grate. Stoking doors 
are provided for manual agitation and assis¬ 
tance in residue dumping if required. Overfire 



Fig. 3 Vertical circular furnace. 
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air is usually iutroduoed to the upper portion 
of the circular chamber. A secondary combus* 
tion chamber is adiacent to the circular cham¬ 
ber. Many furnaces of this design are in opera¬ 
tion. 

The multiceil rectangular type, also called 
the mutual assistance furnace, may be refrac¬ 
tory lined or M/ator cooled; it confoins two or 
more cells set aide-by-side, and each cell nor¬ 
mally has rectangular grates (Fig. 4). Solid 
waste is usually charged through a door in the 
top of each cell. Generally, the cells of the 
furnace have a common secondary combustion 
chamber and share a residue disposal hopper. 

The rectangular furnace is the moat common 
form in recently constructed municipal incin' 
erators (Fig. 5). Several grate systems are 
adaptable to this form. Commonly, two or more 
grates are arranged in tiers so that the moving 
solid waste is agitated as it drops from one 
level to the nest level. Each furnace has only 
one charging chute. 

A rotary kiln furnace consists of a slowly 
revolving inclined kiln that follows a rectangu¬ 
lar furnace where drying and partial burning 
occur (Fig. 6). The partially burned waste is 
fed by the grates into the kiln where cascading 
action exposes unburned material for combus¬ 
tion. Final combustion of the combustible 
gases and suspended combustible particulates 
occurs in the mixing chamber beyond the kiln 
discharge. The residue falls from the end of 
the kiln into a guenching trough. 

Grstst and Stoking The grate system must trans¬ 
port the solid waste and residue through 
the furnace and, at the same time, promote 
combustion by adequate agitation and passage 
of underfire air. The degree and methods of 
agitation on the grates are important. The 
abrupt tumbling encountered when burning 
solid waste drops from one tier to another 
will promote combustion. Abrupt tumbling, 
however, may contribute to entrainment of 
excessive amounts of particulate matter in the 
gas stream. Continuous gentle agitation pro¬ 
motes combustion and limits particulate 
entrainment. Combustion is largely achieved 
by air passing through the waste bed from 
under the grate, but excessive amounts of 
underfire air contribute to particulate entrain¬ 
ment. Some inert materials, such as glass 
bottles and metal cans, aid combustion by 
increasing the porosity of the fuel bed Con¬ 
versely, inert materials inhibit combustion if 
the materials clog the grate openings. Mechan¬ 
ical grate systems must withstand high tem¬ 
peratures. thermal shock, abrasion, wedging, 
clogging, and heavy loads. Such severe operat¬ 
ing conditions can result in misalignment of 
moving parts, bearing wear, and warping or 
cracking of castings. 

For design purposes, the required grate ares 
is approximated by dividing the pounds per 
hour of solid waste to be burned by the pounds 
per square foot per hour of solid waste the 
grates are capable of burning. Ordinarily, the 
design value for the grate loading will be 
between 50 end 70 lb per sq ft per hr. This 
design value depends mostly on type of solid 
waste and grate design, but it also depends 
on the other elements of the furnace. The grote 
loading is often expressed in Btu's per square 
foot per hour. An average rating of 300,000 
Btu per sq ft grate per hr is often used as a 
design parameter. 

Grata systems may be classified by function, 
such as drying grate, ignition grate, and com¬ 
bustion grate. Grates for solid waste incinera¬ 
tion may also be classified by mechanical type. 



Rg. 4 Multicsil rscusgiiiai fvmics. 



Fig. 5 Rectangiilai hiniacs. 
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Fig. 7 Trawling grains. 

lAUEDPOmi 


Fig. 8 Rnciprocating grains. 



NoewAi fosmoN 


Fig. 9 



They include traveling, reciprocating, rocking, 
rotary kiln, circular, vibrating, oscillating, and 
reverse reciprocating grates; multiple rotating 
drums; rotating cones with arms: and varia* 
tions or combinations of these types. In the 
United States, traveling, reciprocating, rock* 
ing rotary kiln, and circular grates are the most 
widely used. 

Traveling grates are continuous, beltlike 
conveyors (Fig. 7). A single traveling grate 
does not promote agitation. Two or more 
grates at different elevations provide some 
agitation as the material drops from one level 
to the next. 

In reciprocating grate systems, the grate 
sections are stacked like overlapping root 
shingles (Fig. 8). Alternate grate sections 
slide back and forth while adjacent grate sec* 
tions remain fixed. Like traveling grates, 
reciprocating grates may be arranged in mul* 
tiple*level series providing additional agitation 
as the material drops from one grate to the 
next. 

Rocking grates are arranged in rows across 
the width of the furnace, at right angles to 
solid waste flow. Alternate rows are mechan* 
ically pivoted or rocked to produce an upward 
and forward motion, thus advancing and agitat¬ 
ing the solid waste (Fig. 9). Rocking grates 
have also been arranged in aeries. 

The rotary kiln has a solid refractory sur¬ 
face and is commonly preceded by o reciprocat- 
ing grate. The slow rotation of the kiln, which 
is inclined, causes the solid waste to move 
in a slowly cascading and forward motion. 

The circular grate, in the vertical circular 
furnace, is commonly used in combination with 
a central rotating cone grate with extended 
rabble arms that agitate the fuel bed (Fig. 10). 


A Rotating Cone 
B Extended Stoking 
Arm (Robbie Arm) 

C Stationary Qrcular 
Grate 

0 Peripheral Dumping 
Grate 



Fig. 10 Circulai giates. 
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BUILDING SITE 

Tha daolaion to build a new building or to 
undartaka major ranovationa is tha and raault 
of a long process of study, analysis, planning, 
and fund*raiaing on tha pan of the local YWCA. 
Tha geographical location of a naw facility is 
datarminad by community needs for tha sar- 
vices to be offered. 

Tha architect, it is hoped, Mill be involved 
in tha selection of tha site. Tha YWCA may 
have options on one or mora parcels of empty 
land or land with SKisting structures on it. Tha 
following factors should be taken into account 
in choosing the site: 

• Projtimity to public trmnaportmtion mnd 
ava//abi7/fy of parking faciUtias. Depending on 
the iooality, panioipants will arrive by bus 
or other available means of public transpon 
or by private oar. Sines tha building should 
attract all kinds of people, easy access to it is 
of prime imponance. If the lot is not large 
enough to accommodate parking, there should 
be parking lots in the vicinity. 

• Sixa of sita. The site should be large 
enough to accommodate the proposed build* 
ing, any possible future additions, on-site park¬ 
ing if required and desired, and outdoor activity 
space if this is included in the program. 

• Visibility. The site should be easily seen 
and assy to find. Thera should be adequate 
road frontage for the building and for driveway 
antrancea. Identifying signs should bo visible 
from a distance. 

When the building site is the property where 
the present YWCA building is located plus an 
adjacent lot, and the present building is to be 
demolished and replaced, careful consideration 
should be given to building the new structure 
in phases. Since the YWCA is a membership 
organization, a long interruption of services 
is datrimontal. It is desirable to be able to carry 
on programs as long as possible and with as 
little disruption as possible in the old facilities 
while tha new building is in the construction 
process. If the size of the site does not allow 
for phased construction, then the YWCA will 
have to move to temporary quarters. 


GENERAL DESIGN PRINCIPLES 

Thoughtful consideration should be given 
to the things the YWCA wishes to express 
through a building as well as to its adaptabil¬ 
ity and usefulness for the activities it is to 
house. The building should be a friendly place, 
attractive to different kinds of people. As a 
community investment, it should be designed 
for maximum use at minimum operating coal. 

It should be designed so that people coming 
to it or just going by are aware that it is a busy 
piece. Offices at the front of the building pre¬ 
sent a dark and lifeless appearance after office 
hours even though the rest of the building is 
teeming with activity. If it is evident from the 
outside that something is going on within, 
potential users will be mora apt to invaatigate, 
and the contributor to the building or to the 
community fund will feel that he is helping to 
provide something that is really being used. 

Maximum affactivanass in usa of staff tima 


is assantial. Tha element of control of the build¬ 
ing should ba given major consideration, so 
that staff on duty at a front desk can be alert 
to all people coming into or leaving the build¬ 
ing. Additional exits for safety should be under 
the control of the person supervising the area 
during the periods when such exits are open. 
When space is provided for drop-in use. it 
should be located within the range of vision of 
either the front desk or a staff office during 
the time it is open. Program staff officas should 
be related to the activity areas to ba super¬ 
vised by the staff member. This gives oppor¬ 
tunity for the supervision of the groups and for 
informal contacts with individuals before and 
after the activities. 

Casa of maintananca is important, especially 
in small buildings not requiring the full-time 
services of an engineer or janitor. Heating 
should be as automatic as poaaibis; mechanical 
squipment should permit operation with mini¬ 
mum attention and upkeep, in the long run it 
will save both money and man-hours if port¬ 
able equipment is stored in a location related 
to its use. even though that may be more expen¬ 
sive to provide than a single storage room. 

Since the building will be used by individuals 
of all ages —from toddlers to the infirm —de¬ 
tails of construction should be designed so as 
to avoid offering temptation to the young. 
Everything from light switches to swimming 
pools should be viewed as having potential 
“attractive nuisance** qualities, and all possible 
safeguards should be provided. Rooms to be 
used for public meetings should be on the main 
floor, if possible, or otherwise readily acces¬ 
sible and located so as to reduce unnecessary 
traffic. 

Interior construction and decoration should 
provide a colorful appearance and at the same 
lime be durable and easy to maintain Many 
materials now in use can make an attractive 
looking building and still meet the require¬ 
ments of ease of maintenance Furnishings can 
be both sturdy and attractive. Tha feminine 
touch can be achieved without wallpaper and 
ruffles or fragile furniture. Ingenuity in plan¬ 
ning is required; it pays off both in long-term 
satisfaction and in economy of operation, so 
that the maximum possible amount of the 
yearly budget can go into staffing and other¬ 
wise supporting the program. (See Table 1.) 

Anothar assantial point is flaMibitity in usa, 
with the amount of space for single-purpose 
use kept to the minimum. Additional storage 
for equipment for several groups, features that 
can be shut off from a room, or flooring and 
other elements in construction may increase 
the original cost of a single room but may 
greatly enhance its use. The standby cost of 
single-purpose rooms with limited use is even 
higher in the long run and is an extravagance 
during the life of the building. Wherever pos¬ 
sible, the plan must permit flexibility so that 
later adaptations or modifications can be made 
without undue expense or waste. 

MAIN ENTRANCE AND LOBBY 

The front entrance should be inviting and 
accessible, avoiding staep steps and providing 


sufficient platform space on the outside so that 
there is adequate clearance for doora that open 
out. Acceas for the handicapped must be pro¬ 
vided. Doors should be sturdy but not too 
heavy. They should give some vision into the 
immediate lobby into which people enter. 

Space inside the doors and on traffic lanes 
to other parts of the building should be suf¬ 
ficient and routed to cause a minimum of con¬ 
gestion at periods of peak use. Since the trend 
is away from huge lobbies and lounges, space 
actually needed for traffic should be achieved, 
inaofar as possible, by planning for maximum 
use rather than for large areas. To avoid a 
"sitters' lounge." which tends to attract people 
who do not participate, only a limited lounge 
space should be planned, with the furnishings 
so arranged as to avoid interference with the 
traffic lanea. Wall space for displays and bul¬ 
letin boards should be provided in the lobby. 

The main entrance should be located care¬ 
fully so that it is accessible to the street and 
to any parking area nearby, either one on the 
building site or a public lot in the neighbor¬ 
hood. If most participants arrive by car, it is 
important that they reach a main entrance by 
the shortest route from their cars. Very often, 
people find a side or rear door more conve¬ 
niently located and enter the building by that 
means, thus complicating the control of traffic 
in the buildings. Have the lobby so arranged 
that the entrances from the street and from the 
parking area can easily be supervised from 
the reception desk. (See Fig. 1.) 

RECEPTION DESK 

The main front desk is both a key public rela¬ 
tions contact and a control point for the entire 
building, it should be located so that people 
entering the building can find it quickly and so 
that the lobby and lounge are within the line of 
visiort of the front desk staff. 

The size of the main desk area will depend 
upon the volume of use and the number and 
kinds of services to be performed there. In a 
large building, especially when the front desk 
serves both an activities and a residence build¬ 
ing and/or handles registration for activities 
involving large numbers of people, the counter 
should be large enough to permit two or more 
people to give service at the same time It 
should be located so that traffic flows in one 
direction and people will not crowd in frorrt of 
it, impede movement, slow down the service, 
or cut off the view. 

Equipment should be planned and con¬ 
veniently located for service at alack periods 
when a minimum staff is on duty and must be 
alert to what is going on in the lobby. If there 
are times when the person covering the counter 
must also operate the switchboard, it must be 
placed where she can save steps yet watch the 
lounge. Mailboxes, storage space, and file 
boxes or drawers for registration cards should 
be readily accessible If, during their slack 
periods, the front office employees do any of 
the processes for large mailings, counter space 
should be provided away from the congestion 
of the regular working equipment. Provision 
should be made for the easy and safe handling 
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of cash and the issuing of receipts. An adjacent 
office is iteeded for the office supervisor and 
for jobs requiring concentration, such as 
record keeping or the counting of money. It 
is better to have the safe located in this office 
instead of in the main desk area- Sufficient 
storage space should be provided for supplies 
and equipment. 


SPACE FOR BUSINESS AND ADMINISTRATION 

Whether a business and purchasing office 
should be in the same area as the main desk 
and its related office space will depend on the 
sixe of the association and the number of 
people employed. In a small building, offices 
can be planned so that people doing several 
kinds of jobs can work nearby. Such a plan may 
include space for mimeographing and assem* 
bling, record keeping, bookkeeping, and other 
business or odniinisirative tasks, in a lorge 
association with a sizable volume of business 
and a number of staff employed in the different 
kinds of operations, it will be better to locate 
the business and administrative offices else' 
where and in relation to each other so that as 
much of the main floor as possible can be kept 
free for activities. (See Fig. 2.) 

Lavatory and coat storage space should be 
provided for the use of the staff in each total 
unit of offices. 

Administrative offices should be provided 
for all administrative staff. The offices of the 
executive and any ossociates or assistants and 
the related clerical staff should be located so 
that they are accessible to the people who 
need to come to them but away from major 
activity areas. When possible, it is also advis¬ 
able to have a aepariite office for the president, 
with a desk of her own and a telephone so that 
she can have privacy when she needs it. Some¬ 
times this office can be used by other volun¬ 
teers or staff. If the volume of work of the 


treasurer is large, she needs an office or a desk 
in the busirtess office. 

Storage space is essential in administrative 
offices, and small offices uncluttered by needed 
materials or equipment can provide a better 
work sotting than large floor spaces with make¬ 
shift storoge arrongements Offices of pro¬ 
fessional staff should not be orranged so that 
they give a sense of remoteness or inaccessibil¬ 
ity. The offices for clerical staff should be 
adjacent to those of the professional staff with 
whom they work, so that they can work effi¬ 
ciently and screen unnecessary interruptions- 
If counseling or other individual services are 
offered, the office for that staff will need to be 
readily accessible to the hesitant or timid 
person and ensure a degree of privacy and 
freedom from interruptions. It is essential for 
a counselor to have an attractive private office 
for individual consultations. (See Fig. 3.) 

The offices for the administration and man¬ 
agement of the business and property of the 
association have been described at this point 
because of their relationship in a small build¬ 
ing. Their exact location in larger buildings 
will vary according to other features. In any 
event, they will occupy a relatively small space 
as compared to that used for activities. The 
amount of space for administration and man¬ 
agement may be increased where offices for 
metropolitan staff are housed in the central 
building. The total ratio of office to activities 
space should be studied in order to achieve 
maximum use of the building for program 
but also enough office space to serve the 
requirements of good administration. 

SPACE FOR ACTIVITIES OR GROUP USE 

The number and types of rooms to be included 
for program use will be determined by the 
space budget previously prepared by the 
YWCA building committee and the degree to 


which multiple-purpose use can be made of 
each area. 

Few buildings, even lorge ones, should hove 
big rooms for single-purpose use. An audi¬ 
torium with slanted floor and permanent seat¬ 
ing is a luxury unless there is such heavy 
demand for it that it will actually be in use a 
large amount of the time. 

The largest room for which an organization 
should make provision should be one that can 
house several kinds of activities and will be 
used to maximum capacity frequently enough 
to justify its inclusion in the plan. It is not 
advisable to consider providing for the largest 
group the association will want to assemble 
at any one time or even several times during a 
year. It is less costly to rent that kind of space 
elsewhere in the community for a limited num¬ 
ber of events than to construct and maintain 
space that will in all or in part be standby space 
during most of the year. 

The same principle applies to construction 
of health education facilities for competitive 
sports that are limited in the agency program 
and for which other community facilities are or 
should be made available. 

On the other hand, a room for mass activities 
of several kinds can be justified, especially if 
it can be converted into two or more smaller 
rooms for other types of groups to use in 
between limes. 

A large multiple-purpose room in a building 
without a complete health and recreation de¬ 
partment may have to be used for gym classes 
and also for mass activities. In order to make 
it useful for other things, there will be some 
limitations on the kinds of gymnasium pro¬ 
grams and equipment that may be used. How¬ 
ever, unless the primary use is for health educa¬ 
tion programs, it is probably too expansive to 
provide the special features required for com¬ 
petitive sports or other activities involving 
high-cost facilities that will not give maximum 
return on the investment. 


FROM 

PARKING 



FROM 

STREET 

Fig. 1 SMomit, New Jersey, YWCA. Entrance area, offices, child care, activity rooai. Swail city assodatioa. (Ludlow 
and Jefferson, Architects.) 
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TABLE 1 Recommended Finish Schedule for General Areas*t 

Rooms Floors 


Walls 


vt 

o 

3* 



Entrance vestihule 1 

Lobby, Lounge. 2 \ 1 

Corridors. 1 1 1 

Offices. 1 1 

Activity, class. 

club rooms. 1 1 

Child care room. 1 1 

Multipurpose room 2 I 

Crafts rooms 1 

Storage ■ 1 

Service areas 

Toilets 

*1.2= Order of preference 


f Painted surfaces to be kept to minimum 


Adequate public toilet facilitiea for women 
and men should be provided in a location com 
venieni for participania in activity areas. These 
should not be located too cloae to the front 
entrance and/or out of sight of the recaption 
desk or some other control point. 


Multipurpose Room 

A room tltat can be used for dances, for infor¬ 
mal mass activities, or as an auditorium and a 
banquet room can be designed to serve all 
thosa purposes satisfactorily if proper atten¬ 



tion is given to the particular requirements of 
each. 

For use as an auditorium, the size and type of 
stage and dressing rooms will depend upon 
whether the room will have frequent use for 
dramatic productions. For frequent use, a 
permanent stage with accessible dressing 
rooms is recommended. Dressing rooms can 
be designed for other uses provided there is 
adequate closet and storage space for each use. 

Adjacent storage space must be provided for 
stage properties and surplus chairs in order to 
clear the room for dances and similar activi¬ 
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1 

1 
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Fig. 2 Oaldsnd Brimch, TWCA of Motnipofitan Ootroil. Michigan. Entranca area, offieai. child can. Bmnch build¬ 
ing. (O'Oell, Hewlett & Luckenbach, Architects.! 
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ties. A stage high enough to be seen from the 
back of a flat-floor auditorium will usually have 
room for some storage under it. Dollies which 
can easily be rolled in and out of such space 
save labor in setting up and clearing the room 
If a portable stage is used, storage space must 
be provided. 

If games or other activities may take place 
in the room, there should be adequate storage 
for that equipment. This may sound like a lot 
of storage, but it must be provided somewhere 
and more storage can result in more use of the 
available floor space for program. Proximity 
of storage to location of use can save time and 
effort for the maintenance staff and speed up 
the conversion of the space for different uses. 

Checkrooms should be considered in rela¬ 
tion to the large room and to other parts of the 
building. It is more economical to provide amall 
checking areas located near activities space 
than to have one large checkroom requiring 
an attendant even at times of minimum use. 
Portable racks within sight of the groups or 
supervisor may be practical and can be moved 
into temporary checking areas when there is 
unusual demand. A checkroom should not be 
located in a heavy traffic area and should have 
a marked one-way traffic lane when a large 
group is to be served. A kitchen should be 
located for ease of service to the large room, 
directly connected with it or adjacent to it. 
Food should not be carried a great distance or 
across a hall or other space where people may 
be congregated or passing. Such functions will 
not necessitate a continuous or even frequent 
use for the kitchen and do not require elaborate 
refrigeration to carry over pariahable foods. 
There should be a service entrance so that 
deliveries can be made and waste removed 
independently of the main lobby or heavy 
traffic lanes. It should be controlled when 
deliveries are being made. A buizer connection 
should be installed to the main office facilities 
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Fig. 3 YWCA of Greater Pifttburgh. Offico fteor, large metropolitan asaodation. (Skidmore. Owings and Merrill. 

Architects.) * » <o <» »• » m » 


to call a janitor to take deliveries so that he will 
not have to waste his time waiting for them. 

Storage for dishes can be provided by cup¬ 
boards that open in the dining area or are adja¬ 
cent to an opening for transfer to the dining 
area. The sise and arrangement of other kitchen 
equipment will depend somewhat on the kind 
of service planned. If it is to be catering ser¬ 
vice, the total preparation of a meal may not be 
done on the premises. Sufficient heavy-duty 
equipment should be provided for normal use, 
but again it is not advisable to install all that 
would be needed for the unusual events. 

Smaller Activity Rooms 

Other rooms will be needed for small-group use 
and should be so arranged that they can be 
combined for different sited groups. A room 
that can be used for meetings of 1 SO to 200 
people can be divided to form several small 
units. Good-quality acoustic folding partitions 
for dividing rooms can make the smaller units 
satisfactory for simultaneous use. 

Entrance into each section of the room must 
be from a hallway, so that no group will be dis¬ 
turbed by people passing through and so that 
one or more sections need not serve as a 
passageway. 

If several types of groups are to use the 
rooms, each group should have the equipment 
it requires, and the equipment adapted to 
several uses should be available as needed. 
A craft room has frequently been considered 
a single-purpose room, especially if, in addition 
to sinks, benches, and other usual equipment, 
the organization has a kiln or machinery for 
crafts. It is possible, however, to group these 
pieces of equipment at one or both ends of the 
room and shut off those areas with movable 
partitions that can be locked in place, thus 
converting the remaining area into a room 
for classes or other small meetings. Drying 
racks for craft products should be out of reach 
of the curious but accessible to the craftsmen. 
A well-organized display arrangement can offer 


stimulation and now ideas to others. A similar 
plan can be used to convert activities space 
for use as a chapel or quiet room. An altar or 
other arrangement for worship that can be 
opened for use when the room becomes a 
chapel might be at one end. 

The rooms used by several groups and the 
special-purpose areas should be grouped to 
facilitate supervision of the activities and pro¬ 
vide a variety of programs close together. 
Meeting rooms, classrooms, craft and similar 
space should in general be located on one floor 
or on consecutive floors to permit ease of 
movement from one areo to another and to limit 
the amount of elevator use (where there is one) 
and/or stair climbing. 

Food service is needed in relation to program 
activities, and building plans should provide 
facilities for it. A kitchen that can be used for 
meals for large groups should be related to the 
area that will be used for such affairs. Kitchen¬ 
ettes should be provided to serve small groups, 
ond if a residence is to be included in the plan, 
cooking facilities must be furnished for perma¬ 
nent residents. A snack bar adjacent to o drop- 
in lounge or recreation space may be provided. 

Vending machines are often included in the 
program, and electrical and plumbing connec¬ 
tions should be provided in locations where 
machines may be installed. 

CHILD CARE FACILITIES 

If a program is to be carried out for mothers of 
young children, a nursery with special lavatory 
facilities will be required. The proper standards 
are essential, both in the building arrangement 
and the supervision, and should meet local 
ordinances and health department require¬ 
ments. if the space is to be used for other pur¬ 
poses, the special equipment will require 
storage space where it can be out of the way 
and properly protected. (See Figs. 1 and 2.) 

Local ordinances dictate the space allotted 
per child, the maximum number of children per 


room, and special facilities to be provided. 
An outdoor, enclosed piny space adjacent to 
the indoor facilities is desirable. 


HEALTH, PHYSICAL EDUCATION. AND 
RECREATION FACILITIES 

If a YWCA IS planning to include HPER facil¬ 
ities. particularly a swimming pool in now 
building plans, or to add these facilities to an 
already existing building, meticulous research 
and care must go into choosing construction 
methods, mechanical, electrical, and filtration 
systems, finishing materials, and into design¬ 
ing the area for the best traffic flow and use of 
space. (See Figs. 4 to 6.) 

The operating costs of HPER facilities are 
rarely subsidized by the local community chest 
agency, and the YWCA must pay all operating 
end maintenance costs for these facilities 
out of the income from classes and rentals. 
Since construction costs are so high for these 
facilities, the design must provide for the maxi¬ 
mum utilization of teaching-staff time and ease 
of maintenance and operation by the custodial 
staff 

There should be an easy flow of traffic from 
the main lobby Having the swimming pool 
visible from the lobby will attract participants. 
Spectator space in the natatorium is desirable 
if the budget allows for it. 

It is preferable to have the entire HPER unit 
on the ground floor. If this is not possible, 
the locker rooms and swimming pool must be 
on one level, and the gymnasium or multipur¬ 
pose room, dance and exercise studios can be 
located^ on a different floor but with a means 
of access directly from the HPER lobby area. 
It is important to avoid cross traffic of partici¬ 
pants in gym attire with other traffic in the main 
lobby. 

The HPER facilities should be so situated in 
the building that they can be open for rentol by 
outside groups whan other parts of the build¬ 
ing are closed. 
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Fig. 4 Bangor. Maine. YWCA. HPER addition. 

(Higgins. Webster and Partners. Architects.) 

Elements in a Total HPER Unit 

Lobby Lounge 

A separate lounge adjacent to the locker rooms 
should be provided for HPER participants. 
A control office with e counter from which 
on attendant may dispense locker keys and 
towels, keep records, etc., should open into 
this room. Doora to locker rooms should he 
within sight of the attendant. Lounge furniture, 
bulletin hoards, and vending machines should 
he provided. Access to gymnasium or other 
small exercise rooms should he through this 
space. Participants in gym attire can wait here 
for classes in order to relieve the occupant 
load in the locker rooms. 

Ideally, the locker room entrances can be 
closed off and the apace used as a social 
lounge during recreational and social pro* 
grams. 

Locket and Sbownr Roomt important conaidar* 
ations in locker-room design include the fol¬ 
lowing: 


1. S»pmr»tion of wet (barofoot) traffic and 
dry (shod) traffic. 

2. Coed facilitios. Where coed activities 
are increasing and other occasions include 
both men and women, adequate toilets, 
shower, and locker rooms must be provided. 
The space should he designed so that it can be 
thrown together for use by large groups of 
women and girls, divided into entirely separate 
units, or so that a small unit can be closed off 
when the larger apace is used as a single unit. 
Concentrate makeup space and hair drying 
equipment where it will always be available 
to the women 

3. Determination of normal peak toed of 
users. Estimate can he based on the number of 
people expected for swimming and other 
claases scheduled within a two-hour interval 
during popular program hours. This figure 
should determine the approximate number of 
lockers needed. The extent of private va. gong 
facilities to be offered (depending on local 
community's custom), the kind of lockers (long 
or short), methods of checking and control, 
and the number of showers and toilets required 
by state health codes and good practice also 
figure in determining the sice of the locker 
facilities. Adequate dressing and circulation 
apace are important. Ten to fifteen sq ft per 
person should be allowed. 

4. Safety of program participants. 

6. Provision for storage of coats and bulky 
belongings. This is a factor in looker size. 
Lockers should he large enough to accommo¬ 
date a dreaa hanger. If necessary, coata can he 
stored on racks under the supervision of the 
ettendanl. 

6. Protection of participants' belongings. 

7. Supervision of locker rooms. This is 
aapaoially important if there is a heavy empha¬ 
sis on children's program. 

8. Method of control end dispensing keys, 
towels, etc.f end checking valuables. Possible 
need for washing machine and dryer. 

9. Artracf/Venass of area. Layout, male- 
riala, colors, lighting. 

10. Comfort of participants. Temperalura, 
humidity, acoustics, good traffic patterns, 
adequate space. 

11. Ease of maintenance Well-located jani- 


MULTI PURPOSE ROOM 


tor's closet and storage, choice of materials. 

12. Provision for handicapped people. No 
harriers in form of steps or narrow doorways. 
Provide adequate turning space for wheel¬ 
chairs, handrails, etc. 

Specific recommendations for locker and 
shower rooms: 

1. Gang units vs. private facilities. Gang 
units have proved satisfactory, but a few show¬ 
ers and dressing booths should he included 
in women s locker rooms. Recommended is a 
U-shaped unit, with two or three dressirvg 
booths set between rows of lockers. (See Fig. 
7 ) Gang units can save a great deal of apace. 
In the case of locker room remodeling, often 
two locker end shower units can be installed 
in the space formerly occupied by a single unit 
with private facilities. Supervision and mainte¬ 
nance are made easier, and coats are reduced. 

2. Shower rooms. These should he so lo¬ 
cated that they cannot be bypassed by persons 
entering swimming pool. Doors from the 
shower rooms must be located at the shallow 
end of the swimming pool. Adequate floor 
drains must be provided. Temperature of water 
should be thermostatically controlled to pre¬ 
vent scalding. 

3. Drying room. Thia should he placed 
between showers and locker room to keep 
dressing area dry Participants remove suits 
here and dry off before returning to lockers. 

4. Lockers. Ideally, most lockers should he 
the long type. Soma short lockers can he used 
if space is limited. These can he used by chil¬ 
dren. Lockers should have sloping tops to facil¬ 
itate maintenance and should be set on raised, 
coved bases. Lockers finished in bright colors 
are an excellent means of providing a chaer- 
ful atmosphere. Benches can either be floor- 
supported between rows of lockers or canti¬ 
levered from the base below the lockers. 

5. Toilet facilities. Two sets of toilet facili¬ 
ties are needed, one 'wet'* and one "dry. " The 
wet unit can consist of a single toilet without 
washbasin located off the shower room. The 
user reshowars before going back to the swim¬ 
ming pool. The dry unit ia located near the 
locker room entrance and makeup area and 
contains washbasins in addition to toilata. 
Toilets should be wall-hung and partitions 
ceiling-hung to facilitate maintenance. 

6. Makeup area. This is an essential area and 
should be located out of the main traffic flow. 
Adequate apace should be provided to accom¬ 
modate large groups. Provide deep shelves 
at standing height and adequate mirror area. 
This should be located in the women s locker 
room but should also be available to the second 
looker room when both are used by women 
and girls. 

7. Hair dryars. These should be located adja¬ 
cent to the makeup ares. Automatic, wall-hung 
dryers are recommended and should be set at 
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Fig. 5 Orange, New Jersey, YWCA. HPER faciirtiet. lEmil Schmidlin, Architect.) 


•uitable heights for girls ai>d women. Some 
hair dryers should be placed in the men's 
locker room. Do not locate hair dryers near the 
shower rooms. Hair clogs the floor drains, 
and participants should dress before using 
hair dryers. 

8. MBtarimIs used in iocker’foom consfruc- 
tion. The ideal floor material is nonslip ceramic 
mosaic tile. Unfinished concrete usually en¬ 
courages fungus growth and attracts dirt. If 
the budget is too restricted for ceramic tile 
throughout the locker area, it should be used 
in the shower and drying rooms, and a good 
concrete sealer should be used for the dry 
dressing areas 

All floors must pitch to adequate drains, 
and hoae bibbs should be provided. See sched¬ 


ule for recommended floor, wall, and ceiling 
finishes. (See Table 2.) 

9. Lighting, Heattng, \/enttimttng. Lighting 
should be in the form of recessed, vaporproof 
fixtures. Illumination should be evenly distrib¬ 
uted over the entire area, with fixtures located 
over dressing spaces between rows of lockers 
The recommended footcandle level is 30. Pro¬ 
vide concentrated and flattering lighting at the 
makeup area. 

In designing the heating, ventilating, and air 
conditioning system, the locker room and 
shower areas humidity control is a prime 
factor. This area should be coned separately 
Too high a velocity of air is chilling to the wet 
skin. The shower and locker room temperature 
should be about 80''. 


Offices The number of offices required reflects 
the size and scope of the program At mini¬ 
mum, the following are required: 

1. Dirnctor'a offica. This office should be lo¬ 
cated either off the HPER lounge-lobby or off 
an adjacent corridor. This office should be 
easily accessible to the public and closely 
related to the HPER unit. When a swimming 
pool is not included in the HPER unit, a staff 
dressing room and shower should be con¬ 
nected to this office. 

2. Pool ofiica. A second office is needed 
when a pool is included. This office opens off 
the HPER lounge or locker-room complex 
and has a door opening directly onto the pool 
deck. This office, which should have a large 
sliding glass window for supervision of the 
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Fig. 6 Graenviilo. South Carolina, YWCA. HPER facilitiat. (Charles Potter, Jr. - Alison Lee, Architects.) 


pool, contains controls for the natatorium and 
underwater lights and sound system, first-aid 
equipment, a telephone, teaching aids, and 
audio equipment. There should be a staff dress¬ 
ing and shower room opening off this room. 
The pool office should be large enough to 
accommodate a first-aid cot. 


3. Control offico tor locker-room atrendant, 
previously described. 

GymnatiiMi or Muhipurpose Room Previously deter¬ 
mined budget and program factors dictate 
whether there will be a regulation gymnasium 
or a multipurpose room. V^'ry few YWCAs can 


afford the luKury of two large rooms, so that a 
multipurpose room usually serves for physical 
activities as well as large meeting, social, and 
food service events. The floor must be suitable 
for all uses and preferably should be wood. 
Court markings and floor sockets should be 
provided as required. 


TABLE 2 Recommended Finish Schedule for HPER Facilities't 

Rooms Floors Walls Ceilings 



Natatorium. 12 112 111 1 

Shower rooms .12 11 11 1 

Locker rooms. 123 3111 2 11 

Toilets . 1 112 3 21 

Offices, lounge ... 1 1 1121 1 

Gymnasium . 12 1 12 1 

Multipurpose room .... 21 111 1 

Dance, exercise rooms 1 112 1 

Fitness studio. 2 1 121 1 2 

Storage. 1 1 1 


•1.2. 3 = Order of preference 
t Painted surfaces to be kept to minimuin 
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Fig. 7 Rocommended U-shaped unit of lockers and 
dressing booths. 


Collapsible bleachers, a viewing balcony, 
and a portable or permanent stage may be 
included in the program and budget. 

Consult Planning Araas and Facilities tor 
Health. Physical Education, and Recreation. 
published by the American Association for 
Health, Physical Education, and Recreation. 
1201 Sisteenth Street, N.W.. Washington. D.C. 
20036. and available on order from the YWCA 
Notional Board, 600 Lexington Avenue, New 
York. N.Y. 10022. This volume gives regulation 
floor areas, court markings, ceiling heights, 
and other pertinent design data. 

Provide as much flat, clear wall space as pos¬ 
sible. Avoid column and other projections 
inside the room. Lighting fixtures should be 
shatterproof, and an exposed grid, lay-in 
acoustic board ceiling is the most practical, 
since panels can be easily replaced in case of 
damage. Separate storage rooms adequate 
for gym equipment and for chairs and tables 
should be provided. If the program calls for the 
large room to be divided, provide an acous¬ 
tically rated folding partition. Adequate power 
outlets should be provided. Other possible 
program requirements are sound systems, 
bulletin boards, projection screens, etc. 

Smaller Activrtv Rooms Some physical education 
activities call for smaller rooms: corrective 
exercise and dance classes, for example. These 
rooms should have wood floors and mirrors. 
Ballet bars and other required apparatus 
should be included. If there is a fitness studio 
in the program, provide adequate space for 
all contemplated equipment. A carpeted floor 
may be desirable. 

Natttohum The natatorium is a large, dear- 
span room, with adequate heating, ventilating, 
and humidity controls, which houses an indoor 
swimming pool. Sufficient width must be pro¬ 
vided for adequate deck space around the pool. 

The interior walls of the natatorium should 
be flush. Avoid column projections and re¬ 
cessed areas, including entrances from locker 
rooms and offices. The lifeguard on duty must 
be able to see the entire space. The exterior 
wails and roof should be well insulated to pre¬ 
vent condensation. 

The YWCA swimming program is primarily 
Intended for teaching, with recreation second¬ 
ary. Both functions must be income-producing, 
and maintenance and operating costs must be 
kept low. 

It is often tempting to envision an indoor- 
outdoor pool situation, but the necessary pro¬ 
visions for this kind of design feature are costly 


to construct and keep in repair, whether they 
are sliding glazed walls, movable roofs, pres¬ 
surized enclosures, or a battery of hinged, 
glazed doors. The outdoor setting is not used 
sufficiently In YWCA programs in most parts 
of the country to justify the cost. Sunbathing 
space is not income-producing, and added staff 
supervision is required. 

The inclusion of any windows is not recom¬ 
mended. since sunlight reflects on the water 
surface, making it difficult for the lifeguards 
to see the swimmers. It also causes algae 
growth and consumes large quantities of 
chlorine. 

Important considerations in natatorium 
design: 

1. Ceiling height A minimum height of 1 5 ft 
must be maintained over a 1-meter diving 
board. 

2 Materials All materials used in the natato¬ 
rium must be moisture- and chemical-resistant. 
A schedule of recommended materials is 
shown. Any metal doors, trim, railings, etc. 
should be stainless steel. Any other metal 
will require too much maintenance. 

3. Ventilation. Controlling the humidity in 
the natatorium is essential. Introducing dry, 
heated air and removing moist air should pro¬ 
duce a comfortable environment. Temperature 
must be kept constant and at a minimum of 80 
for swimmers' comfort. When spectators are 
present for a competitive event, the tempera¬ 
ture can be lowered. Air velocity should be 
kept low to avoid chilling wet skin. A fiat ceil¬ 
ing surface is desirable to allow air to move 
freely. 

4 Adequate acoustic control This is essen¬ 
tial for a teaching program. An acoustic ceiling 
of moisture-resistant material can be supple¬ 
mented by wall-mounted acoustic units. 

5. Good lighting. Light fixtures should be 
located over the pool deck only for easy re¬ 
lamping and should provide a minimum uni¬ 
form lighting level of 60 footcandles. The light 
source should be diffused to avoid glare on the 
water surface. An emergency lighting system 
must bo provided. 

6. Spectator space. Desirable for teaching 
and for special events. Spectator space must 
be separated from the pool deck by a low wall. 
The spectator entrance should be controlled 
from the reception desk. It is preferable to have 
the spectator space at or slightly above the 
deck level rather than at balcony height. 

7. Miscellaneous provisions An adequate 
storage room is required for instruction and 
other pool equipment such as lane markers, 
starter blocks, a canoe if called for in the pro¬ 
gram. etc. Maintenance equipment should be 
stored separately. 

Hot and cold recessed hose bibbs, a drinking 
fountain, a clock, and an adequate number of 
power outlets should be provided. Include 
hooks or inserts on the upper walls for displays 
and decorations. Provide means of hanging 
rescue equipment (pole and ring buoys) so that 
it can be reached when needed 

SsfilNiRing Pool important considerations in 
swimming pool design: 

1. Conformance to state or local regulatory 
agency regulations. Submission of plans and 
specifications for approval. 

2. Careful study of soil mechanics, results 
of test borings to determine best pool shell 
and foundation construction, drainage, need 
for hydrostatic relief valves, etc. 

3. Thorough inquiry and research into 
YWCA's proposed program use of swimming 
pool. Requirements for instructional, recrea¬ 
tional, and competitive uses of a pool are some¬ 
times in conflict, and program emphasis will 
be a decisive factor in choice of size, water 


depth, and overflow system. The pool must 
bo easily accessible to handicapped persons. 

4. Initial construction costs and ongoing 
maintenance costs. Construction savings that 
will require extensive future maintenance 
and repairs must be avoided. There is no com¬ 
parable substitute for a properly engineered 
reinforced-concrete pool shell. Some savings 
can be made in finishes by restricting ceramic 
tile to a minimum area at the water line and 
plastering the rest of the tank By incorporating 
adequate surge tank area, either in a separate 
tank or in an integral trench, savings in the 
heating and filtering of water can be made. 
Architects should avoid inexpensive pool 
"packages'* which seem to afford savings 
Often much of the equipment included is 
inferior. 

Count on your combined architectural and 
engineering experience or engage the services 
of a qualified pool engineer to design a suitable 
installation. The National Swimming Pool 
Institute in Washington, D C. may be contacted 
lor suggested names of qualified engineers 
throughout the country 

If the YWCA does not have the funds to build 
a well-designed pool of the size desired it is 
advisable to cut down the size of the pool 
rather than sacrifice construction quality. 

5. Thorough investigation of source of 
potable water supply (for sufficient volume 
and for chemical composition), waste and 
sewer connections, power supply and fuel 
supply in the vicinity. 

6 Read and follow applicable suggestions 
in the following reference materials; 

a. Suggested Minimum Standards for 
Residential and Public Swimming Pools, 
National Swimming Pool Institute, 2000 
K Street, Washington. D.C 20006. 

b. State or local health codes covering 
public swimming pools. 

c Swimming Pools, A Guide to their 
Planning, Design and Operation Council 
for National Cooperation in Aquatics. 
Hoffman Publications, Inc., Sunrise Pro¬ 
fessional Building, Fort Lauderdale, 
Florida 33304, 1969 

d Planning Areas and Facilities for 
Health, Physical Education and Recrea¬ 
tion. previously cited. 

Specific Recommendations for Pool Design 

1. Siae and shape. A rectangular pool with 
vertical side walls is recommended, with deep 
water at one end and shallow water at the 
other. 

Pool size will be determined by program 
needs. If schools and other agencies will be 
using the facility, cooperative planning is 
necessary. 

Standard pool sizes (in feet): 

60 by 25 

60 by 30 

75 by 25 

75 by 30 

75 by 35 

75 by 42* 

82.5 by 42* 

Competitive requirements.’ 

For recognized competition, a 75-ft pool is 
essential (Actual length is 75 ft 1 in.) Swim¬ 
ming lanes should be 7 ft wide. A minimum of 
four lanes is needed, with 1 ft extra on outside 
lanes If the YWCA will be building the only 
pool in the community, it may be necessary to 
meet competitive requirements. If a heavy 


•Not generally rocommended for YWCAs 
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instruction progrsrn is anticipated, especially 
using the station teaching method with several 
teachers at the same time and large classes, 
the 7&-tt pool with a large shallow water area 
is desirable. 

2. Depth Minimum depth of woter allowed 
is 3 ft. Recommended shallow depth is 3 ft 6 
in. This is required for a competitive pool- 
Approximately 60 to 65 percent of the pool area 
should contain water less than 5 ft deep. The 
slope of the shallow water area must be grad¬ 
ual. In depths under 5 ft, it should not slope 
more than 1 ft in 15. 

Minimum deep water depth is 9 ft for a 1* 
meter diving board, although some state codes 
require a 10-ft minimum Recommended pool 
bottom contours are shown in the National 
Swimming Pool Institute Standards. The deep¬ 
est point in the pool should be under the plum¬ 
met line from the end of the diving board. For 
good water circulation, the pool bottom should 
rise gradually from this point to the deep end of 
the pool. 

3. Pooi construction. Any choice of material 
for construction or finishing that requires fre¬ 
quent repair, refinishing, or painting is not 
economical. Certified boring logs should be 
obtained and expertly interpreted so that the 
appropriate shell construction can be deter¬ 
mined. Poured reinforced concrete is preferred. 
Adequately reinforced pneumatically applied 
concrete hos been used, but the curved bottom 
contour interferes with full use of the pool 
for teaching. Metal shell construction requires 
constant repainting, which causes disruption 
to teaching schedules and subsequent loss of 
income. 

4. Pool tank finishes. Ceramic tile remains 
the classical permanent swimming pool finish. 
Tile should be vitreous square-edged tile to 
permit smooth tile grout. White tile should be 
used within the tank, with required lane and 
target markings in black. Properly filtered 
water is blue and looks best in a white tank. 
If the use of tile must be restricted, it can be 
installed in a 1-ft-deep band along the long 
sides and extend 3 ft 6 in. down at the ends 
The rest of the tank can be plastered. A white 
cement plaster with a "marble dust" finish 
should last from four to eight years. Pool mark¬ 
ings can be delineated by having lines cut or 
by setting tile strips before plastering. 

Pool markings must be carefully indicated on 
the detail drawings. Required markings for 
competitive swimming can be found in Swim¬ 
ming Pools, A Guide to their Planning, Design 
and Operation, previously cited. Recessed cup- 
type anchors and inserts for lifelines and lane 
dividers must be provided for. 

5. Pool ladders and entrance steps Ladders 
should bo recessed in side walls only, adjacent 
to deep and shallow ends. If deck space and 
budget permit, a short flight of stops leading 
into the shallow end should be incorporated 
into the design. 

6. Overflow systems. There is a wide choice 
of overflow systems; fully recessed or semi- 
recessed gutters, roll-out. rim-flow, or deck- 
level systems; surface skimmers; ond pre¬ 
fabricated steel semirecessed gutters. 

Cost factors influence the choice. For exam¬ 
ple, a fully recessed tile gutter is the most 
expensive to install, while a deck-level instal¬ 
lation with large coping stones will have a mini¬ 
mum cost both in construction and associated 
piping 

Proposed program use influences the choice. 
Deck-level, rim-flow, or roll-out systems offer 
ideal conditions for teaching and recreation 
but are not ideal for competition, where the 
ends of the pool must be defined. This problem 
can be solved by setting up temporary turning 
boards for competitive events 


An important element in the general hydrau¬ 
lic performance of the system is adequate 
surge tank capacity. The function of a surge 
tank is to provide storage area for large vol¬ 
umes of overflow or gutter water that are likely 
to accumulate at rates faster than the circulat¬ 
ing pump can accommodate. This capacity is 
required to maintain o continuous skimming 
of the overflow perimeter edge for proper 
sanitary conditions in the pool. The tank can 
be a separate chamber of concrete or steel, or 
it can be integrally accommodated (as in the 
trench of the deck-level and rim-flow systems). 
The National Swimming Pool Institute recom¬ 
mends a minimum of '/t gal of water for every 
square foot of pool surface. 

Whatever overflow system is used, the cop¬ 
ing or edge must be installed dead level and 
must provide a comfortable handhold for swim¬ 
mers. The number of drains and the size of the 
piping from the overflow system must be ade¬ 
quate to prevent flooding of the gutters, which 
would interfere with the skimming of the sur¬ 
face water. 

A comparison and evaluation of overflow 
systenis follow: 

a. Fully recessed gutter. No drawing is 
shown. This is an old-fashioned system with 
many drawbacks and is not recommended for 
YWCA pools It is the most expensive to build, 
difficult to clean, and contrary to good pool 
operation. 

b. Semirecessed gutter. (See Fig. 8.) Similar 
to fully recessed, but water level is closer to 
deck and gutter is easier to clean. System must 
be piped to surge tank. 


Advanioges 

Provides visible pool edge 
lor competition 

Cuts down surface rough¬ 
ness when guners are 
Hooded 

Water surface closer to deck 
than in fully recessed 


Disadvantages 

Water level 5 or 8 in below 
deck Difficult to climb out 
of pool 

Some cleaning difficulty 

Reouires pipe tunnel for 
access 

Narrow edge of gutter lip 
provides precanous footing 
for diving off edge 


Recommendations Acceptable for YWCA pools 


c. Roll out (Fig 9) Basically a deck-level 
installotion. Drains are located either in hori¬ 
zontal portion of shallow trench or in corner 


Advantages 

Comfortable pool use and 
egress 

Ideal for teaching and rec¬ 
reation 

Gives beginner swimmers 
feeling of security by allow¬ 
ing wide visibility 
Easy cleaning 
Low construction costs 
Recommendation Excellent I 


Disadvantages 

Decks may flood if adequate 
number of drains are not 
provided 

Pool edge not visible lor 
competition Temporary 
turning boards can be 
used 

Requires pipe tunnel for 
access 

YWCA pools 


d. Deck-level or rimflow system. (Fig. tO.) 
These two systems have many similarities 
but they differ in their hydraulic characteristics 
JUe deck-level installation has side inlets and a 
bottom main drain. The integral trench serves 
as surge capacity for surface skimming, and 
supply piping can be run in the trench- The 
rimflow installation has bottom inlets ond the 
integral trench serves as the main drain. All 
the pool water is drawn over the edges. Both 
systems incorporate a precast coping and pre¬ 
cast concrete slotted trench cover. 


Advoniages 

Trench serves as integral 
surge tank 

Minimum construction costs 

No pipe tunnel needed 

Comfortable pool use and 
egress 

Ideal for teaching and rec¬ 
reation 

Gives beginner swimmers 
feeling of security 

Easy cleaning 


Disadvantages 

Deck can flood if not prop 
erly pitched 

Pool edge not visible for com¬ 
petition. Temporary turning 
boards can be used 

Care must be taken in choos¬ 
ing cleaning materials for 
deck since some deck 
water enters pool recircula¬ 
tion system 

Bottom inlets in rimflow sys¬ 
tem are inaccessible for 


servicing 

Recommendation Excellent for YWCA pools. 


e. Surface skimmers. No drawing ia shown. 
This system consists of container devices set 
in the top of the pool wall. The skimmers op¬ 
erate by suction of the pool pump. There is no 
surge tank required, and the water is con¬ 
stantly skimmed by movable weirs. Skimmers 
are not approved by oil state boards of health 
The disadvantages are the continuing expense 
and nuisance of maintaining the movable weirs 
and the fact that skimmers do not eliminate 
surface turbulence in large pools. Surface 
skimmers are suitable for very small pools 
only. They are not recommended for large 
YWCA pools. 

f. Prefabricated stainless steel recessed 
gutter No drawing is shown. This system is 
usually part of a commercial "package.** The 
disadvantages are numerous: skimmer weirs 
needing manual adjustments several times a 
day, water-line inlets that disturb swimmers 
in end lanes, and exposed rings for lane and 
life lines among them. The main advantages 
are that a pipe tunnel is not required, and the 
manufacturer substitutes a large diameter re¬ 
turn pipe for a surge tank. This system is not 
recommended for YWCA pools. 

7. Underwater lights. Lights can be either 
wet-niche or dry-niche type. Dry-niche lights 
require a pipe tunnel or manhole for servicing. 
Wet-niche lights are reached from inside the 
pool and the fixture brought up to the deck for 
relamping. Follow requirements of Article 680 
in the National Electrical Code. 

Underwater lights are desirable for safety 
and for synchronized swimming programs. 


Fig. 8 
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pool shows, and pagaants. An acceptable light¬ 
ing level is 1 watt per square foot of pool area 

Lights should be located in side walls only, 
and not directly opposite each other. Depth be¬ 
low water line should be at least 3 ft in the shal¬ 
low area, and about 6 ft 8 in. in the diving well. 

If the budget does not allow for complete 
installation of lights, provide conduit, junction 
boxes, wall niches, and other provision for 
future installation. Controls for underwater 
lights must be located in the pool office. 

8 Underwmter spemkers are useful for 
coaching and for synchronizcKi swimming. 

9. Decks. Decks must completely surround 
the pool. For side decks, the minimum width is 
5 ft, but the side used for instruction should be 
wider. Decks at both ends should be 13 to 1 5 ft 
wide. Decks should have nonslip surfaces, 
preferably of cushion edge mosaic ceramic 
tile 1 by 1 in. or 2 by 2 in. in size. Depth and dis¬ 
tance markings should be in a contrasting 
color. Deck surface must be properly pitched 
to an odoquate number of drains. It is important 
to pitch decks so that water splashed on the 
decks does not return to the pool. Provide 
corrosion proof anchors and inserts for deck 
equipment. 

10. Deck equipment. Deck equipment may 
include diving boards (no higher than 1 meter 
recommended), lifeguard chair, starter blocks, 
and a hydraulic lift for the handicapped. Life¬ 
guard chairs are essential for large pools as 
specified in state codes. Some form of vacuum 
cleaner must be provided. Recommended are 
automated pool-bottom cleaners that require 
only a power outlet. This kind of cleaner cuts 
down considerably on maintenance time. 

An odequate number of recessed hot and 
cold hose bibbs should be provided to allow 
any part of the pool and natatorium to be 
reached with a 75-ft hose. 

11 M/ator circuietion end filtretion systems. 
Thera are three interrelated and interacting 
systems required to clarify and disinfect water 
in the swimming pools: 

• Recirculation and distribution of water 

• Removal of particles by filtration 

• Feeding chemicals for disinfection and 
control of pH 

Pool water should be pumped, filtered, chem¬ 
ically treated, heated, end circulated continu¬ 
ously at B minimum turnover rate of eight hours 
— sis hours if the pool is heavily used. Water 
is introduced into the pool through inlets (nor¬ 
mally located on the sides, although the rim- 
flow system has bottom inlets), dispersed 
uniformly, and removed through main bottom 
drains located at the deepest point of the pool. 
(In the rimflow system, all water is drained 


over the pool edges.) Supplementary drainage 
is by means of the overflow system which con¬ 
tinuously skims the surface water. The highest 
degree of contamination is found at or just 
below the water surface. 

A note of caution about main bottom drains 
— the grating must be heavy enough so that 
swimmers can't remove it. and the openings 
must be so small that divers' fingers can't be 
caught in them. 

Brief description of interreieted systems: 
Return water is piped from mein drein line 
and surge tenk through heir end tint cetcher, 
pumped through a flowmeter to the fitters. 
(Note: If vacuum-type diatomaceous earth filter 
is used, this kind of filter precedes the hair 
and lint catcher on the suction side of the 
pump. Granular media (sand and gravel) filters 
and pressure diatomaceous earth filters are on 
the pressure side of the pump.) Chemicals are 
introduced into the water through mechenicel 
feeders. Then the water is heated and returned 
to the pool through the inlets All equipment 
and piping must be sized for the recommended 
turnover rate. 

Some recommendations: 

Pumps Pumps are preferably located below 
the water line, or self-priming pumps must be 
specified Dual pumps should be provided, 
in case of breakdown. 

Filters. The most commonly used filters are 
either pressure granular media filters (sand and 
gravel or anthrafilt) or pressure or vacuum 
diatomaceous earth filters A comparison 
follows: 

• Pressure granular media filters: 

High initial costs, low operating costs. 

Require little maintenance and no replace¬ 
ment of filter medium. 

Backwashing is simple but requires a 
large volume of water 

Require large floor area. Filters are usually 
installed in batteries of three or four 
which enables one to be backwashed 
while the others operate (Smaller high- 
rate sand filters are on the market. These 
have been installed in a few YWCA 
pools recently and have proved satisfac¬ 
tory.) 

Traditional granular media filters are 
recommended for YWCAs because of 
their low maintenance costs and simple 
operation. 

■ Diatomaceous earth filters, pressure or 
vacuum: 

Low initial costs, high operating costs. 

Require extensive care Filter medium 
must be replaced each time filter is back- 
washed 
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Possibility of medium entering pool and 
clouding water if not skillfully handled. 

Requires less water to backwash. 

Diatomaceous earth does not remove some 
water discoloration, specifically if the 
water supply contains iron. 

Recommended for YWCAs only If a skilled 
pool maintenance man is available. 
Water treetment. Chlorine is the most widely 
accepted agent for water purification While 
bromine and iodine are being used in some 
areas, they are much more cosily and have not 
been given broad approval by public health 
authorities 

Chlorine is available in gas form, delivered 
in sealed tanka; as calcium hypochlorite in 
powder form; or as sodium hypochlorite in 
liquid form. Whichever form is used, applica¬ 
tion through a mechanical feeder is required 
The feeder must be capable of supplying 1 lb of 
chlorine per eight hours for each 10,000 gal of 
pool water 

Chlorine gas is dangerous to handle, al¬ 
though less costly than other typos 

Calcium hypochlorite is safer and easier to 
handle but is still combustible. This type is 
recommended for YWCA pools. 

Sodium hypochlorite delivered in jars is 
bulky and hard to handle The chemical breaks 
down under warm conditions 

All the above chemicals lower the pH factor 
in the water, so that an acid neutralizing agent 
like soda ash must be added 

Delivery, storage, and handling of pool chem¬ 
icals must be taken into account when design¬ 
ing and locating the filter room. When the 
filter room is below grade, a sidewalk elevator 
can be provided or some means of lowering 
deliveries of supplies. Adequately sized doors 
and areaways facilitate delivery and replace¬ 
ment of bulky equipment. The pool filter room 
should have good ventilation and a water 
supply. 


SERVICE FACILITIES 

Provide space for maintenance equipment and 
storage, janitor's closets in strategic locations, 
maintenance workers' dressing rooms, office 
space for the chief maintenance man, and 
unloading and receiving facilities. 

Provide public telephones end drinking foun¬ 
tains in convenient locations 


MECHANICAL EQUIPMENT 

The proposed mechanical systems for the 
building must be presented end explained to 
the building committee and board of directors. 
The anticipated capability of the maintenance 
staff is a factor to consider in the choice of 
systems. Automatic controls should be consid¬ 
ered in order to cut down on maintenance time. 

If there are not sufficient funds available to 
complete air-conditioning systems, for exam¬ 
ple, install roughing provisions for future com¬ 
pletion which will cause the least disruption 
and renovation when funds can be raised to 
complete the installation. Air conditioning is 
recommended for most YWCA buildings so 
that facilities can be used to their maximum 
effectiveness ail year long. 


SPECIAL FACILITIES 

Two special features may or may not be in¬ 
cluded in the building plans. One is food ser¬ 
vice in the form of a cafeteria or coffee shop, 
and the other is residence (Figs. 11-13). 
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Fig. 10 Rimflow or dock lavol SYStom. 


Food Service 

Cafeteriaii serving individual meals at cost are 
features associated with the YWCA for many 
years. Originally, food service was for the bene> 
fit of women and girls ot a time when public 
food service was not readily available- The 
cafeteria idea was developed by the YWCA in 
many communities in order to provide whole¬ 


some food at prices employed women and girls 
could afford, and in a suitable atmosphere. 
Subsidy of such a feature was accepted as long 
as it was recognized as a necessary service 
for the girls and women for whom the organiza¬ 
tion assumed responsibility. The success of 
the idea and the quality and price of the food 
attracted other clientele, whose patronage 
tended to decrease the subsidy. 


The situation has changed over the years 
in most communities where reasonably priced 
meals are available in restaurants and other 
eating places, to the point where the YWCA 
may no longer provide a unique service. Often 
the food service operation in the YWCA now is 
unable to compete and again must be subsi¬ 
dized or closed. Private operators rightly ques¬ 
tion the use of contributors' money to subsidize 
a competitor and, in addition, feel that the 
YWCA has an unfair advantage because of its 
tax-free status, in some instances the associa¬ 
tion has rendered itself liable to property tax 
because of its food service. 

The inclusion of an extensive food service 
operation in a new or remodeled building 
should be the result ot an established program 
need for reaidents or for members, staff, and 
volunteers engaged in varied YWCA programs. 
Among the factors to consider in reaching the 
decision to include such facilities are the loca¬ 
tion of the building in relation to nearby eating 
places, the size of the building, the kinds of 
programs offered, and the numbers of people 
present in the building during meal hours. 

The food service facilities noted earlier—a 
kitchen to serve group meals, kitchenette units, 
vending machines, and cooking facilities for 
residents —may suffice for food needs in a 
smell building. In a large building, it may prove 
economically feasible to install more extensive 
facilities if the need is present. 



Pig. 11 Charlotte, North Carolina. YWCA, coHee shop. (J N Pease Associates, Architects.) 
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Fig. 12 Charione. North Carolina, YWCA, resilience floor. <J N. Pease Associates. Architects.) 


1 commons 3 kitchen 5 bedroom 

2 dining 4 bath 6 sun deck 

Fig. 13 YWCA of White Plaint and Central Westchester. New York, residence cluster. iJames 0 Lothrop, Architect.) 
















Governmental and Public 
YWCA BUILDINGS 


Residenctt 

On« of the •arliatt aervicea lha YWCA undar* 
took for lha banafil of woman and girla waa 
that of providing houaing within tha budgaf 
of ampioyad girla and offaring a protactad 
living aituation. For many yaara that aarvica 
waa conaidarad aaaantial and auffioiantly in tha 
intaraat of tha community and tha individuaia 
to warrant a aizable aubaidy. Incraaaingly, aa 
tha naad for tha protacliva aapaci haa da* 
craaaad and aa othar houaing for amployad 
woman haa bacoma availabla, aubaidy of 
YWCA raaidancaa haa baan withdrawn. 

Bacauaa tha YWCA haa an obligation to 
maintain high atandarda of raaidanca opara* 
lion, a raaidanca ahould not ba conlinuad nor 
includad in a naw building unlaaa tha long-term 
demand will ba aufficiant to provide enough 
raaidanca income to carry tha full coat of 
operating tha unit according to thaaa atan¬ 
darda. 

A daciaion to include a raaidanca in a naw 
YWCA building ahould ba baaed on a careful 
atudy of the naad for it in lha yaara ahead aa 
wail aa on currant demand for that type of 
houaing. Tha changaa in tha demand for YWCA 
raaidanca facilitiea and lha raquiramant that 
tha operation pay ita own way^ with all iagiti- 
mata coata charged to it, make the daciaion a 
aarioua one. 

If a raaidanca ia contamplatad in a naw facil¬ 
ity, it can ba conaidarad aithar in relation to and 
aa a part of an activitiaa building or aa a aap- 
arata unit. If it ia part of an activitiaa building, 
thara will ba cartain aconomiaa in operation 
that will dacraaaa operating coat. On lha othar 
hand, if demand for thoaa facilitiea doaa not 
hold up, H ia not aaay to adapt tha apace to 
othar uaaa; and, if that ware poaaibla, there ia 
no aaauranca of a naad for that much additional 
activitiaa apace. A aaparata unit may ba more 
coatly to conatruct and will ba more axpanaiva 
to operate. Servicaa like thoaa of tha front daak 
muat ba duplicated and additional lounga and 
othar apace muat ba provided. The advantage 
of a aaparata unit located ao that aala of it will 
not unduly affect lha uaa of the activitiaa build¬ 
ing ia that it givaa a cartain amount of flexibil¬ 


ity. It muat ba ramambarad, however, that a 
building daaignad for a apacific uaa ia laaa 
aalabla than one that can ba converted to othar 

uaaa. 

In an entirely aaparata houaing unit, a large 
bad capacity will ba required to auppori auch 
thinga aa lounga. fronl-daak utilitiaa, and night 
aarvica to admit lata arrivala. Office apace naad 
not ba provided for tha buainaaa and adminia- 
trativa aapacta if thaaa are carried at tha branch 
or metropolitan level. However, thara ahould 
ba an office for individual intarviawa of appIL- 
canta for rooma and for counaaling. Lounga 
space ahould ba provided on lha firat floor for 
residents to entertain thair guests and should 
permit supervision from lha main daak. In addi¬ 
tion, there might ba a small lounga on each 
floor or so for tha exclusive uaa of tha rasi- 
danta. 

If food aarvica is provided, it ahould ba 
located on tha main floor so that residents can 
entertain guests without taking them into tha 
living area. It takas a large residence to support 
food aarvica unless it ia also open to partici¬ 
pants In tha program in tha activities building 
and/or to tha public. It might ba feasible to 
have kitchanattaa with refrigerator, locker 
apace for limited storage of food, and dining 
apace for tha parmananl rasidanta. 

Most of tha rooms for rasidanta should ba 
single. A limited number may have twin bads, 
but tha trend is definitely toward singles for 
both permanent and transient uaa. Thara 
should ba a lavatory in each of the rooma if 
thara is no private bath. Preferably, bathrooms 
should provide a shower or tub and a toilet for 
every five to six occupants. Transient space 
should ba separated from that for permanent 
rasidanta so far as possible. 

Tha floor apace needed in permanent rooms 
will depend somewhat on the amount of stor¬ 
age space and tha amount and location of built- 
in units. A small room can ba more comfortable 
to live in and more easily cleaned if thara is 
sufficient closet apace. A storage room for 
large suitcases and boxes should ba readily 
available so that it ia possible to require that 
they not be kept in sleeping rooma. 

In addition to a limited amount of drying 


space in each room, laundry facilities should 
be provided for tha use of permanent residents 

Built-in furniture may represent a real econ¬ 
omy, but some furniture should be movable so 
that room arrangements can ba changed 
Electric outlets should bo placed ao that 
regrouping of furniture, including lamps, will 
not present the hazard of long axtenaion cords 
on the floor. Provision of a bulletin-type board 
or some other device for hanging pictures or 
ornaments will save walla. Furnishings ahould 
ba such that curtains and floor coverings can 
ba changed for different color combinations. 

The residence director needs a suite with 
bedroom, bath, living room, and a small 
kitchenette located where she can be aware of 
activity yet have privacy when off duty. Unlaaa 
the residence ia large enough to have a night 
matron on duty, tha director's rooma and also 
one other room for a relief parson should have 
a buzzer connected to the front door ao that 
guests arriving after closing hours can ba 
admitted. 

There ia a recant experimental trend toward 
providing apartmanta within the YWCA raai¬ 
danca. In communities where thara are indus¬ 
tries employing large numbers of young, single 
women and whara there is a shortage of apart¬ 
ments for rent, the YWCA can provide an 
answer to tha naad for private living accommo¬ 
dations if this can ba made economically 
feasible. 

Another experimental type of residence facil¬ 
ity, along the lines of the Evangeline Rasl- 
dancea in England, consists of clusters of 
rooma grouped around a common kitchen, 
dining, and living room. These clustara vary 
from seven to nine rooms generally and provide 
a small group setting. 

In addition to and in conjunction with the 
traditional purpose of the YWCA residence, 
many associations provide transitional housing 
for girls and women with special problems. 
The YWCAs have used thair facilities in work¬ 
ing relationships with the Job Corps, mental 
hospitals, probation agencies, schools, and 
other agencies for housing women who need 
supportive, counseling, and educational facil¬ 
ities. 
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A boys' club building is what the name implies 
^a building designed primarily for use by 
boys. For that reason alone, it is unique. It 
should contain adequate facilities for a well* 
balanced program of recreational, physical, 
social, and educational activities. The size of 
the facilities should be in proportion to the 
number of boys to be served, and facilities 
should be provided to serve approximately 
one>tourth of the active membership of a boys 
club at any time. Where permitted, single*story 
buildings are highly desirable because they ere 
easier to supervise than multistory structures. 
Avoid construction of buildings with more than 
two stories beesuse of increasing cost of fire* 
proof or fire-resistant building materials. Roof 
playgrounds also are not recommended be* 
causa they are expensive to construct and diffi¬ 
cult to keep free from leaks. 


Types of Space 

A boys' club building contains two general 
types of space - program and service. The pro* 
gram space is divided into recreational, social, 
educational, and physical areas. (1) Recrea* 
tional space includes a games room for “mtdg* 
ets,” Juniors, and intermediates and a lounge 
for older boys. (2) Social program space con* 
sists of clubroorns and lounges. (3) Educa* 
tional program space contains rooms for 
shops, classes, and library. (4> Physical pro¬ 
gram space consists of s gymnasium, natato- 
rium, special exercise room, and dressing and 
shower rooms. (5) Service space includes 
offices, toilet rooms, stairs, corridors, storage 
rooms, and boiler rooms. Usually the percent¬ 
age of boy capacity of a building is distributed 
as follows; 


Physical education facilities. 40 percent 

Recreational facilities..25 percent 

Educational facilities. 25 percent 

Social facilities . . 10 percent 


A kitchen is also essential. In many clubs, 
kitchens are used for social events and cooking 
classes, and by boards of directors, women's 
auxiliaries, mothers' clubs, parents' clubs, 
and service organizations. 

It is desirable to provide some space for 
health services, such as physical and dental 
examinations, but a room designed expressly 
for this purpose is not essential, if s club has a 
visitors or girls' dressing room, it can be easily 
adapted. (See Figs. 1 to 3.) 

With the exception of the gomes room and 
the dressing rooms, boys should not be re¬ 
quired to pass through one activity space to 
reach another. If nil facilities cannot be placed 
on one floor, it is desirable to locate activity 
spaces accommodating large numbers of boys, 
such as games rooms, gymnasiums, swimming 
pool, and locker rooms, on the first floor within 
easy access of the lobby. 

Locate offices and control desks or counters 
at strategic points along lanes of travel where 
one staff member can overlook or give visual 
supervision to two or more areas Offices and 
toilet rooms should be adjacent to the lobby, 

Manual on Bays Clubs Butldmg, Planning 
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games room, or corridors, thereby accessible 
without passing through an activity area. 

Provide as much storage space as possible 
within the limitations of the structure. It is a 
well-known fact that most boys clubs do not 
have adequate space for storage of equipment 
and operating supplies. A roomy closet on each 
floor for maintenance supplies is also essential. 
This closet should contain a slop sink and 
shelves and should be large enough for mops, 
brooms, a polishing machine, vacuum cleaner, 
and other cleaning supplies. This room should 
be well ventilated. 

There is no basis for determining the mini¬ 
mum amount of storage space which should be 
provided, but again, few boys' clubs ever have 
enough. Some authorities estimate that at least 
4 percent of the total floor area should be 
allocated to storage. Too often, when limited 
funds require a plan to be reduced in size, the 
storerooms are first in the process of elimina¬ 
tion. When sufficient storage space has not 
been provided, it generally becomes necessary 
to use some activity apace for this purpose, 
thus reducing the amount of service which can 
be rendered to boys. 

Minimum office space in a buiiding includes 
room for the following: general office or con¬ 
trol desk, executive office, and an office for the 
physical director. An office for other staff mem¬ 
bers is desirable but not essential. 

Other FecMitist Which Mey Be Added; 


Regulation gymnasi¬ 
um (60 by 80 ft) 
Swimming pool 
Additional rooms, 
which might include 
a room for older boys 
Health examination 
room 

Larger kitchen 


Additional offices for 
staff members 
Enlarged or additional 
crafts rooms 
More storage space 
Group club rooms and 
an auditorium, de¬ 
pending upon re¬ 
quirements of the 
community 


When planning a small boys club building, it is 
important to bear in mind the possibility of 
future expansion. It is especially desirable to 


consider the addition of a swimming pool, no 
matter how remote the idea may appear at the 
time. A minimum boys club building should 
contain facilities for 100 boys (in simultaneous 
occupancy). Minimum facilities should include 
the items indicated in Table 1. 


TABLE 1 Minimum Facilities for Building 


Room 

Approx, minimum 
dimensions, ft 

Boy 

capacity 

Games room 

28 by 42 

42 

Gymnasium 

30 by 60 


(not necessarily 

with 


regulation size) 

20*ft ceiling 

30 

Dressing room 

15 by 24 

130) 

LibrarV'Oroup meetings 

17 by 17 

14 

Crafts room. 

17 by 16 

14 


Toilet rooms 
Storage rooms 
Offices 
Kitchen 

Total boy capacity 100 


RECREATIONAL ACTIVITY SPACE 
Games Room 

The games room is one place in a boys club 
where any boy may participate. The high cost 
of construction and supervision has made it 
necessary to reduce the number of games 
rooms to one or two. It is desirable to have 
separate rooms for the younger and older 
boys. Most clubs prefer a midget-junior room 
and a senior lounge. 

Twenty-five to thirty percent of the boy 
capacity of a building should be devoted to 
recreational or games room activities. The 
basis for determining the size of a games room 
is as follows: 


Cadets or "midgeis" 

20 so ft par boy 

Juniors 

25 so ft per boy 

Intermediates . 

. 25 so ft per boy 

Seniors 

30 so ft per boy 



Fig. 1 Boys' Club (building 1361. 


690 







Governmental and Public 
BOYS' CLUBS 




(b) 


Fig. 2 Boys' Club building 100-200. (a) Unit one. regulof program capacity: 100 boys simultaneously, (b) Unit two, 
regular program capacity; 200 boys simuHarwously. 


Wh«re il is necessary to provide for more than 
one age group in a gamas room, the largest 
square foot factor should be used. 

Locate the general games room near the club 
entrance. It is desirable to locate the senior 
lounge where it can receive some supervision 
from the general games room attendant. 

Provide a variety of games for individual 
and group participation in the general games 
room. The room and equipment should be 
flexible enough to permit games tables to be 
rearranged or changed to meet the needs of the 
membership. Games tables should be sturdy 
and not fastened to the floor. Most tables are 
30 in. high; some should be lower for use by 
younger members. 

Where space and funds for building are 
limited, it is often necessary to combine pro¬ 
grams in one room. It has been established 
that certain craft activities can be carried on in 
a games room. These should bo of a quiet 
nature, such as soap carving, plastic pins, 
gimp work, leathercraft, shell craft and bead 
or cork work. (Activities such as woodworking 
are obviously not practical.) These programs 
may be operated simultaneously rather than 


closing down the games activities, but com¬ 
bined activities should be considered only as a 
last resort. 

There should be a counter for storage and 
display of game equipment that can be 
checked. 

The older boys' or senior room should be a 
combination lounge and games room. Equip¬ 
ment should include games tables, easy chairs 
and sofas, a piano, hi-fi or television, and a 
writing desk. However, where space for build¬ 
ing is limited, the basic facilities of a boys' 
club must be included first. 

Games room ceilings should be at least 12 ft 
high to minimize damage from pool cues. 
Acoustical treatment is highly recommended. 

SOCIAL ACTIVITY SPACE 
Club Rooms 

Every boys' club should have at least one room 
for group meetings, and larger clubs usually 
need about three group club rooms For maxi¬ 


mum use of these rooms, they should be 
located adjacent to each other and separated 
by sound-resistant, flush-folding partitions. 
These folding partitions permit flexible combi¬ 
nations of small rooms, one small and one 
large room, or just one very large room to 
accommodate any type of meeting, luncheon, 
or dinner. 

A kitchen should be located adjacent to the 
club room or within proximity for snacks, 
meals, and luncheon or dinner meetings. Ample 
storage rooms are essential to accommodate 
equipment. 

Fifteen square feet per boy is the basis for 
determining the size of a club room, minimum 
capacity for this room being not less than 10 
boys. 

Krtchen 

A kitchen is one of the minimum essentials for 
a boys' club building. This room should be 
large enough to accommodate cooking classes. 
The kitchen may also be used in combination 
with a canteen (See Fig. 4.) 

Kitchens should have ranges, refrigerators. 
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sinkSt and oabineta of aifas and capacities 
proportionate to the room area and to the 
eKient to which they will be used. The average 
club kitchen aeldom prepares and serves food 
to groups esceeding 100. Service for larger 
gatherings (banquets, etc.) is generally dele¬ 
gated to local caterers who are better equipped. 

EDUCATIONAL ACTIVITY SPACE 
Crafts Shops 

Larger boys' club buildings usually have sev¬ 
eral rooms devoted to arts ond crafts. These 
may include space for fine arts, ceramics, 
woodworking, photography, and small crafts 

The importance or popularity of arts and 
crafts in a boys' club depends on the leadership 
available and the geographical location of the 
community. Usually every club has one room 
set up for woodworking because it is popular 
with boys all year long. If this room has a 
variety of tools and enough electrical 110- 
and 220-volt outlets, it is possible to vary the 
arts and crafts classes to conform with mem¬ 
bers desires. 

A crafts room to accommodate at least 20 
boys is desirable. Leadership available for 
various crafts will determine the size of 
classes, but the minimum should be space for 
20 boys. In a small club, a room for 14 boys is 
acceptable. 

Forty-five square feet per boy is the basis for 
determining the size of a woodworking shop. 
This includes space for workbenches, some 
storage cabinets, power tools, and aisles. Forty 
square feet per boy is acceptable for a wood¬ 
working shop without machine tools. The size 
of a room for small arts and crafts is deter¬ 
mined on the basis of 35 sq ft per boy 

Since many crafts use the same tools, it is 


possible and desirable to carry on more than 
one craft at the same time in the same room, 
provided there is ample storage space and 
leadership. There is a definite trend toward 
having one large room to accommodate all 
arts and crafts. Such rooms are equipped for 
lapidary or ceramics, woodworking, and elec¬ 
tronics. Larger clubs usually have a separate 
room for art work. Some may have two or more 
shops. 

Every arts and crafts room should have 
ample storage space for tools, materials, and 
unfinished projects. A separate finishing room 
for painting handicrafts is desirable This room 
should be well ventilated with access to the 
outside so that fumes from painting and paint 
staining will not remain. 

Provide a sink with both hot and cold water 
in every arts and crafts room 

Library 

The library is usually located along a route 
which large numbers of boys use to travel 
through the building The room should be 
attractively furnished so boys will want to go 
in to read or do homework. The library should 
be able to accommodate about 10 percent of 
the daily boy attendance. The acceptable basis 
for determining the size of a library is to allow 
for not less than 20 nor more than 25 sq ft per 
boy. This is sufficient to include apace fur 
furniture, bookshelves, and a desk for the 
librarian. 

If space is available, two or three study 
cubicles are very desirable. 

Adjustable bookshelves, not exceeding 5 
ft in height, should be located along one wall 
Additional shelves may be added as required. 
Informal furniture is suggested and should 
include round tables, straight-back chairs, 
low stools, easy chairs, librarian s desk, and a 


magazine rack. All furniture should be sturdy 
enough to withstand the rigors of use by youth. 
Some small chairs and tables for the seven- 
and eight-year-olds are recommended, since 
this group cannot sit comfortably in regular 
chairs at regular table height. 

A small reading room should have a variety 
of furniture suitable for space limitations. 
Provide at least one table. 

PHYSICAL ACTIVITY SPACE 
Gymnasium 

A boys' club building, especially if it is to be 
used by older boys, should have a gymnasium 
large enough to provide at least a regulation 
junior high school basketball court The gym¬ 
nasium, however, should be more than just a 
basketball court. Floors and overhead con¬ 
struction should be strong enough to support 
various types of gymnastic equipment. The 
most desirable size for a gymnasium is 60 by 
80 ft overall inside dimensions. Such a room 
will accommodate a 42- by 74-ft regulation 
junior high school l>asketball court with mini¬ 
mum 3-ft sidelines around three sides, and five 
rows of folding bleachers along the fourth side 
Two 40- by 60-ft cross or practice courts can 
also be included in this area. These ore desir¬ 
able not only for basketball but also tor volley¬ 
ball. etc Senior high school and college size 
courts are acceptable when funds for construc¬ 
tion and space ore available. 

As noted, small buildings with inadequate 
gymnasiums ore undesirable when older boys 
ore to be served. However, in minimum-sized 
buildings or when extension or branch clubs 
are planned, smaller gymnasiums are accept¬ 
able. 

Space for spectators is needed in any gymna- 



Fig. 3 Boys* Chib biiiMinq (a) 215-320. jb) 286-393. 
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•ium regardle»8 of This apaca should be 

on the floor where it can be easily 

supervised. Second-story balconies for spec¬ 
tators are costly to construct, difficult to super¬ 
vise, and usually do not permit full vision of all 
parts of the gymnasium floor. Folding bleach¬ 
ers are best for use in spectator apace, but 
movable bleachers are acceptable. There 
should be no permanent bleachers or chairs on 
the gymnasium floor because they present a 
hazard to participants in the physical program 
and reduce the width of the room for cross- 
court purposes. Generally, the maximum num¬ 
ber of spectator seats is 1 50. In some commun¬ 
ities. much more spectator space might be 
wanted. 

Clear height from floor to bottom of trusses 
must be 20 ft for a 60- by 00-ft gymnasium 
Amateur Athletic Union rules and soma build¬ 
ing codes require more than 20 ft of clear 
height. 

Many boys' club gymnasiums are used at 
times as auditoriums. Very often a stage is 
provided at one end. However, because some 
building codes place so many conditions and 
restrictions on built-in stages, it is not always 
economical to provide one. In such cases, 
portable stages or platforms may be used 


A good-sized storage room for gym equip¬ 
ment is essential. Doors to these rooms should 
be 6 ft wide and 7 ft high to accommodate flat 
mat trucks and a trampoline. 

An office for the physical director is neces¬ 
sary. This should be located on the same level 
with the gym floor and preferably in a spot 
where people will not have to cross the gym 
floor to reach it. 

Simultaneous use by 40 boys is considered 
maximum capacity for a gymnasium, as it is 
difficult for one instructor to luindle any more 
at one time. 

Swimming Pool 

An indoor swimming pool is a tremendous 
attraction to the boys’ club. Swimming is one of 
the most beneficial activities in maintaining 
physical fitness and health. A swimming pool 
encourages cleanliness and personal hygiene, 
since each boy must take a shower with warm 
water and soap Just before entering a pool. 
Swimming is a group activity that helps build 
self-confidence and gives each boy a chance to 
play with his friends and develop socially. In 
surveys of popular boys' activities, swimming 
is at the top of the list. 


The 30- by 75- and 35- by 75-H pools have 
been recommended as desoable sizes for boys* 
clubs by the Boys' Clubs of America National 
Committee on Aquatics. The Amateur Athletic 
Union’s requirement for the length of a pool is 
75 ft 1 in. in order to take care of any irregu¬ 
larities in construction. A boys' club swimming 
pool should never be less than 60 ft in length. 
Since there is very little difference In cost 
between a 60- or 75-tt pool, the shorter pool 
should bo considered only when site limita¬ 
tions prohibit a 75-ft pool. The minimum size is 
25 by 60 ft. Other sizes are 30 by 60 ft, 25 by 
75 ft. 30 by 75 ft. 35 by 75 ft. 42 by 75 ft, and 
T-shaped pools with a tank of either 30 by 75 
ft or 35 by 76 ft. 

Seventy-five-foot pools are acceptable for 
competitive swimming. The recommended 
width of swimming lanes Is 6 ft for pools up to 
30 ft in width, and 7 ft for pools 35 ft and over 
in width. 

Space for spectators should be provided in 
the swimming pool room. Most state public 
health regulations require spectator space to 
be separated from the pool deck to prevent 
people in street shoes from walking on the 
deck. It is desirable to have the spectators' 
gallery near the pool deck level, not at second- 



Fig. 3 (coat.) Boys’ Club building. |i) 215-320. (b) 288-393. 
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•lory hoight. Tho gallery is needed for f>arenla 
•r>d visitor* and also for class instruction. 

Overall minimum ceiling heights in natato* 
riums are sometimes determined by local 
ordinances. In any case, the minimum clear 
height in the diving area should be not less 
than 15 ft above the diving board. This clear 
height should be maintained for a minimum dis¬ 
tance of 10 ft in front and 5 ft to the rear of the 
front or tip. and at least 10 ft on each side of 
the diving boord. 

Boys' club swimming pools should have 1- 
meler diving boards only. Three-meter boards 
and diving towers are not recommended be¬ 
cause they are very difficult to supervise. 

Depth of the swimming pool at the deep end 
should be not less than 8 ft 6 in. in front of 
a 1-meter diving board. Depth at the shollow 
end should start at 3 ft and slope to 3 ft 6 in. in 
a distance of 22*4 ft foi* a pool 60 ft long and 
35 ft for a 75-ft pool Although local regulations 
may dictate otherwise, the foregoing is recom¬ 
mended for boys' club pools because more 
sluillow-water area is desired for teaching 
purposes. If local or state codes require 
the pool floor to be pitched more, a variance 
should be obtained. 

Minimum recommended width for decks 
around any pool is 5 ft. A 10-ft*wide deck on 
one side (preferably the side with the specta¬ 
tors' gallery) is useful for instruction purposes. 
The recommended width of the deck at the 
diving end of the pool is 13 ft 6 in. 

Windows in the natatorium should be care¬ 
fully planned. If they face south and/or west, 
the windows should be close to the ceilirrg. 
Large windows, especially those facing south 
and west, permit too much sunlight to enter 
the room. Excessive natural light places too 
much glare on the pool surface, thus making it 
difficult for the swimming instructor or life¬ 
guard to see tho bathers. Too much sunlight 
also encourages the growth of algae, which will 
make the water cloudy. Many colleges, univer¬ 
sities and boys' clubs are now building nata- 
toriums with no exterior windows of any kind. 
Since artificial illumination is used whenever 
the pool is in operation, windows are not 
needed. (See Fig. 5.) 

Underwater lights are desirable not only for 
their esthetic value but also for safety, as they 
make it possible for the instructor to see all 
boys in tho pool. These lights should be cast 
into the concrete walls and staggered along the 
sides of o pool for even distribution of light. 
They should never be located directly opposite 
each other. Do not place underwater lights in 
the ends of a pool. 

Most state public health regulations require 
public and semipublic swimming pools to use 
the “recirculation ' water purification system. 
This mearrs water is continually drawn from the 
pool and replaced by freshly processed water. 
The drawn-off water is screened, filtered, 
chemically treated, and heated until restored 
to its original purity 

Recirculation pools can be divided into two 
categories: The conventional scum gutter and 
the water level or flush deck. The physical dif¬ 
ference between the two is that the former 
has a scum gutter set into the walls of the pool, 
while the woter level deck has moved the gutter 
from the side walls to the deck. Water level in 
the scum gutter pools varies from several 
inches to as much os 2 ft below the decks; 
water in the flush deck pool is always within 

in. of deck level. 

The primary operational difference is that 
many state public health ordinances require 
water entering scum gutter drains to flow 
directly to the sewer Any water drawn off 
through the scum gutter is thus irretrievably 


lost, as is the heat it contains. Water overflow¬ 
ing into the drains of the water level deck pool 
is carried to a balancing tank or reservoir 
where it is held until it is chemically treated and 
the pump can recirculate it through the filters 
back to the pool. No large quantities of water 
or heat are lost in this process- 

The idea of water level dcrck swimming pools 
originated in Boys' Clubs of America in the late 
1930s. Since that time most new boys' club 
pools have used the design, as have recreation 
departments, schools, the U.S Navy, the Royal 
Canadian Air Force, and various youth organi¬ 
zations- Water level deck pools are ideal for 
teaching swimming. The instructor does not 
have to stand at the very edge of the pool to see 
everyone in the water, and nonswimmers feel 
safer because they can see the whole room 
and the instructor. This is not true of some of 
the old scum gutter pools where the bather can 
see only the ceiling and the sides of the pool 
Nonswimmers and beginners also feel safer in 
a flush deck pool because they can get out of 
it at any point around the pool s perimeter 
merely by placing hands on tho deck and kick¬ 
ing the feet Ladders are not necessary, al¬ 
though some local ordinances require their 
installation Actually, ladders are more of a 
liability than an asset in water level deck pools, 
but if they are required by law, make sure that 
they are the removable type. 

Water level deck pools must be carefully 
designed so that all water washed over the 
decks will drain quickly into the overflow 
trenches. Overflow water must never be per¬ 
mitted to wash back into the pool. Also, to be 
efficient, the reservoir or balancing tank must 
have sufficient capacity to store the overflow 
water until it is recirculated through the filter 
system and pumped back into the pool. 

Chlorine is the most widely acceptable ageirt 
for purifying pool water. Bromide, iodine, and 
other chemicals are also used, but these have 
not been approved by oil public health authori¬ 
ties. There are two types of chlorine liquid 
and gas. Gas chlorine is less expensive than 
liquid, but it is extremely poisonous and is 
dangerous if handie<f incorrectly or if a leak 
should develop in the tank in which it is stored. 
Several times during any given year, articles 
appear in newspapers about the many people 
who are critically or fatally injured because of 
a chlorine leak or because a tank of chlorine 
gas fell off a truck and exploded Some cities 
now prohibit use of gas chlorine in swimming 
pools Liquid chlorine is a bit more expensive 
but much less dangerous. It will bleach dyes 
and eat holes in woolen material, and it is poi¬ 
sonous if taken internally in its concentrated 
form. But liquid chlorine will not contaminate 
the atmosphere Chlorine can be purchased as 
a liquid or in powder or tablet form to be dis¬ 
solved in water. It should be fed into the water 


recirculation system by means of a mechanical 
chemical feeder to ensure proper dosage and 
mixing. 

Filters most commonly used for boys club 
swimming pools are the pressure sand and 
gravel filters and the vacuum diatomaceous 
earth filter. In recent years, high flow pressure 
sand filters have been developed. These are 
smaller and less costly than the sand and 
gravel filters. No matter which typo is chosen, 
filters and the pumps used with them should be 
of sufficient capacity to recirculate the pool 
water at least every eight, or more preferably, 
every six hours. 

Dressing Rooms 

Dressing rooms should be located adjacent to 
and on the same level with the gymnasium 
and/or swimming pool. 

Before the size of a dressing room is deter¬ 
mined, consideration should be given to the 
climate of the area in which the boys club is 
to be located, the age groups and number of 
boys to be served, and the activities requiring 
dressing room use. As a general rule, for the 
younger or midget group, small lockers approx¬ 
imately 12- by 12- by 12-in. In size are recom¬ 
mended. In most cases, the small lookers are 
also suitable for the junior group. The 12- by 
12- by 30-in. double-tier locker is recommended 
for intermediates and seniors- Regardless 
of the size of lockers, there should be enough 
to accommodate the maximum capacity of the 
gymnasium and/or swimming pool plus an 
equal number to provide for change in groups 

this means a gymnasium with 40-boy capac¬ 
ity should have 80 lockers (see Fig. 6). 

Minimum distance between rows of lockers 
should be 8 ft 6 in., measured from back to 
back of lockers. This allows a minimum of 12 
in. on each side for lockers, 16 in. for a bench 
attached to the base of each row of lockers, 
and 3 ft 10 in. for aisle space Benches are 
essential in dressing rooms, regardless of the 
type of lockers used. 

Basket and bag systems are acceptable 
under certain conditions They are less expen¬ 
sive than lockers and occupy less space. The 
principal ob|ection to these systems is the 
difficulty in managing them. An attendant has 
to handle each basket or bag four times to 
service one boy. 

It is essential to provide toilet facilities close 
to the shower room entrance. If such facilities 
are not immediately available, the shower room 
floor will be used as a substitute. When a 
dressurg room is used to service a swimming 
pool, toilet facilities are usually required by 
law. Small dressing rooms should have at least 
one water closet, urinal, and lavatory; large 
dressing rooms should have two of each The 
use of dressing room toilet facilities for the 
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Fig. 5 Natatorium. 



entire boys' club is not recommended, since 
such combined use increases problems in 
supervision and results in water being tracked 
into the club. 

Plan locker rooms so the attendant in the 
control cage con see the entire room and also 
the shower room. 


Shower Room 

The number of shower heads recommended 
for a dressing room serving a gymnasium is 
five. The number of shower heads recom* 
mertded for a swimming pool dressing room is 
twelve. 

Shower heads should be suspended from 
the ceiling with the bottom of the head not 
less then 8 ft nor more than 9 ft above the floor. 
Ceiling shower heads, rigid and without ball 
joints, are recommended because four boys 
can shower under one head. Wall shower heads 
can accommodate a maximum of two boys. 

Any wall projections in shower rooms are a 
source of injury to buys. 


SERVICE SPACE 

Executive's and SecretarY's Offices 

Locate the secretary's office directly adjacent 
to the club entrance so the person working 
there can see who enters or leaves during the 
morning and afternoon when the building is 
not completely staffed. 

The executive's office should be next to the 
secretary's office and also close to the club 
entrance, where it is easily accessible to boys, 
parents, and visitors. 

In communities whore the boys' club has one 
or more branches or where the club must have 
a more complex office arrangement, the unit 
director's office should be adjacent to the 
entrance. The secretary's and executive's 
offices and a workroom may be located In a 
different section of the building. 

Windows are recommended for interior walls 
so the executive can see what is going on out* 
side. Provide Venetian blinds or draw curtains 


over these windows to ensure complete privacy 
during consultations and interviews. 

Control Counters 

As previously stated, control counters should 
be located where the attendant can see the area 
to be served as well as other areas 

Height of control counters should be no 
more than 40 in. A low section of 33 in. for 
young boys to fill out membership applications 
is recommended. 

Games control counters should have cabi* 
nets below them for storage of supplies. 

Toilet Rooms 

Locate boys toilet rooms adjacent to the lobby 
or corridor where they are easily accoasiblo. It 
is desirable to have toilet entrances near a con- 


trol desk from which an attendant can see 
those who enter or leave the room. 

Local codes in many cities and states govern 
the minimum number of water closets, urinals 
and lavatories which must be installed in public 
buildings. These are usually determined by the 
maximum capacity of a building. In communi¬ 
ties having no codes or ordinances requiring 
adequate toilet facilities, the following formula 
is recommended: 

1 water closet (toilet) for each 50 boys 
1 urinal for each 50 boys 
1 lavatory for each 100 boys 

Wall-hung water closets, lavatories, and 
urinals are preferred. Some wall-hung urinals 
should be sat lower than standard heights to 
accommodate small boys. Stoll urinals ore 
acceptable. With fixtures on the walls, floors 
are easier to clean. 



Fiq. 6 Locker diaoram. 60- ami 30-ifi. double-tier lockers. 
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Recreation buildings should be functionally 
designed to make possible a varied program of 
activities for all ages and both sexes. These 
buildings should be designed and dedicated 
to meet the needs of all people in their respec¬ 
tive neighborhoods and communities. 

Recreation buildings should provide a safe, 
healthful, and attractive atmosphere in which 
every person in the community or neighbor¬ 
hood has the opportunity to enjoy his leisure 
by participation in activities of a social, crea¬ 
tive, cultural, or physical nature 


Planning Aroas and Facdtttos for Health, 
Phystcal Education, and Recreation, rev. 1966 
The Alhlolic Institute, Merchandise Mart, Chi¬ 
cago, III American Association for iToalth 
Physical Education, and Recreation, Washing¬ 
ton. D C 


Due to advances in medical science, people 
live longer. Thus, the percentage of the aging 
in our population is increasing. In addition, it 
is approximated that one out of seven people 
in our nation has a permanent disability There¬ 
fore, there is a greater challenge than ever be¬ 
fore to prevent the construction of architectural 
barriers which make it difficult for the aging 
and the disabled to participate in the recreation 
program. 

Almost without exception, recreation areas 
require some type of structure which will fulfill 
program needs and yet blend aesthetically into 
its surroundings. In terms of function, building 
types may range from the simple picnic shelter 
to the complex community recreation building 
with its variety of special service facilities. 
Such buildings may vary in design from the 
rustic, depicting the style of early colonial 


days, to the contemporary, representing the 
most modern architectural concepts. 

In many neighborhoods and communities, 
school facilities are adequately equipped to 
provide recreation programs for youth, but 
other existing age groups are not always 
served. In such instances, the community 
must depend upon public recreation facilities 
which are planned and operated independently 
to accommodate a recreation program for the 
total community. Since the school is an intih- 
gral part of the community, it should have a 
part in the planning of public recreation facil¬ 
ities. Conversely, when school buildings are 
being designed, cooperative planning with 
community recreation authorities is essential 
in order to assure that the new structures will 
include facilities needed for joint school and 
community use. 




(■) 


Fig. 1 Collatt Straat Recreation Centei, Morgenton, N.C. 
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PLANNING OBJECTIVES 

The planning and designing of a recreation 
building demand a preciaa and logical ap* 
proaoh- Since a recreation building reflects 
the unique needs of a neighborhood or com* 
munity« the specific plans and design will vary, 
but the preliminary considerations and plan¬ 
ning objectives will be the same. 

The successful incorporation of accepted 
planning objectives will ensure masimum 
utilisation of the building. The preliminary 
plana and the continuous reevaluation of the 
functional design of the building prior to its 
construction should be considered in terms 
of the following questions: 

* Has the most effective use of the entire 
area been determined, and does it utilise ail of 
the natural resources? 

* Does the preliminary plan include ail of 
the essential areas and facilities necessary to 
fulfill the program objectives? 

* Does the design provide for flesibility in 
use and for future expansion? 

'Does the floor plan permit convenient ac¬ 
cess to, and facilitate circulation within, the 
building? 

* Does the floor plan provide for ease in 
supervision and administration of the building? 

* Hove individual rooms been located and 
designed so as to encourage multiple use 
within safety limits? 

* Has the building been designed so as to 
ensure opportunity for its use by ail members 
of the community, including the aging and 
disabled? 

* Does the design encompass accepted 
aesthetic qualities that relate harmoniously 
with the surroundings? 

* is the building designed and constructed 
so as to ensure joint use with other public or 
private agencies? 

* Is the building so designed that it will per¬ 
mit economy in construction and maintenance? 


CLASSIFICATION OF RECREATION BUILOINGS 

Growth in the scope and complexity of the 
recreation program has created a need for 
buildings which will provide facilities adapted 
for a wide variety of recreation activities. Un¬ 
like many of the early structures, present-day 
buildings provide for adaptability and multiple 
use. This change from the simple to the com¬ 
plex has stimulated the development of a vari¬ 
ety of recreation buildings. These are classi¬ 
fied by function and then categorized by size. 

The standards used for determining the size 
requirements of recreation buildings are 
usually based upon a square-footago-to-popu- 
lation ratio. This may be determined by allow¬ 
ing 1 to 2 sq ft per person to be served. For 
example, if the building is to serve 8,000 per¬ 
sons, it should be approximately 12,000 sq ft 
in size. This footage ratio may vary where 
cities build one center to accommodate the 
entire population. 


Type II Recreation Buildings 

The Type II recreation building is illustrated in 
Fig. 2. This is the most common type and can 
be used in any city or community. It is believed 
by many recreation experts that the moat ef¬ 
ficiently operated building is the one designed 
to accommodate a neighborhood or area of 
approximately 8,000 persons. 

This building encloses 10,000 to 20,000 sq 
ft and includes basically the same facilities 
as the Type I structure. Room sizes may vary 
and emphasis may be placed on those facil¬ 
ities that will best serve the program objec¬ 
tives. 

Type III Recreation Buildings 

These buildings are used in many communi¬ 
ties to satisfy the needs of less populated areas 
and usually include most of the following facil¬ 
ities (Fig. 3) 


Type I Recreation Buildings 

The plans in Fig. 1. illustrate a Type I recrea¬ 
tion building. This type of building is usually 
constructed in larger subdivisions or suburban 
areas of a metropolis. However, recent trends 
reveal that many smaller cities (30.000 or lessj 
have constructed such facilities to serve the 
total community. 

This type of building encloses 20,000 sq ft 
or more and usually includes the following 
facilities: 


Multipurpose 
Gymnasium 
Shower and locker 
rooms 
Club rooms 
Arts and crafts room 
Lounge and lobby 


Game room 
Photography room 
Office (administration) 
Office (staff) 

Rest rooms 
Kitchen 

Large storage areas 


Social hall or gymnasium 

Shower-dressing room 

Club room 

Lobby-lounge 

Office 

Rest rooms 

Kitchenette 

Adequate storage areas 


Social Hall-Gymnasium 

In order to obtain maximum benefit from the 
social hall-gymnasium, this facility is ordinarily 
used for a variety of social activities, such as 
folk, square, and social dancing, banquets, 
and roller skating, in addition to basketball 
and other forms of athletics. 

The size of a community recreation building's 
social hall-gymnasium should be at least 90 by 
too ft, with a minimum height of 22 ft. This 
will permit a basketball court of 50 by 84 ft. 



Fig. 1 (cofit.l Coligtt Street Recreation Centei, Morgenton, N.C. 
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These dimensions will permit seven tiers of 
telescopic bleachers on one side of the social 
hall'gymnasium, seating approximately 325 
spectators. 

Provision should be made for a mechanical 
ventilating system (forced air). The wainscot* 
ing should provide clear, unobstructed wall 
space from the floor to a height of 12 ft. If the 
room contains windows, they should be placed 
above the wainscoting on the sides and should 
be provided with protective guards There 
should be no windows at either end of the 
social hall-gymnasium. 

It is preferable to have no windows in a 
social hall-gymnasium as they have little func¬ 
tional value. If it is necessary to use windows, 
they should be placed on the north side, or if 
used on two aides, then on the north and south, 
never on the east or west. Where sky domes 
are installed, they should be waterproof, and 
the room should be equipped with vent domes 
and exhaust fans for ventilation. 

Maple flooring is commonly used. The cork 
spring clip or other type expansion joint should 
be installed oo all four sides. It suspended 
apparatus is used in the social hall-gymnasium 
and wall attachments for control ropes and 
chains are affixed to the wall, these attach¬ 
ments should be at least 7 ft above the floor 
level and should be recessed. 

This room should be equipped with stainless 
steel or aluminum portable and removable 
handrails attached to all wall surfaces, and also 
along the face of folding bleachers to provide 
a handhold for roller skaters. 

Whenever possible, noncontact (nonmarring) 
furniture should be used. Design characteria- 


tios of such furniture also facilitate safer use 
by the aging and disabled. 

In a masonry building, particularly in one 
with concrete reinforced frame, stainless- 
steel eyebolts should be installed in each 
corner and at each column lor the hanging of 
decorations for special parties These bolts 
should be located within 12 ft of the ceiling in 
the smaller rooms, and at least 15 ft high in the 
social hall-gymnasium. The use of eyebolts 
will eliminate the necessity of driving nails 
or screws into the walls. 

THE COMMUNITY RECREATION BULOING 

The community recreation building functions 
beyond the primary purpose of serving a single 
neighborhood. It is designed to offer a more 
diversified program in order to meet the com¬ 
plete recreational needs of all people in the 
community. The community building is nor¬ 
mally larger than a neighborhood building and 
is usually located in a major recreation area 
such as a community park or playing field. 

As stated previously, community recreation 
buildings vary in function and design, but, 
generally, they contain most of the facilities 
described on the following pages 

Multipurpose Room 

The multipurpose room should be designed to 
accommodate such activities as general meet¬ 
ings, social recreation, active table games, 
dancing, dramatics, orchestra practice, con¬ 
certs. and banquets. 


The area of this room should be approxi¬ 
mately 2,000 to 3,000 sq ft. It should be rec¬ 
tangular in shape with a minimum width of 40 
ft The minimum ceiling height should be at 
least 16 ft. 

The floor should have a nonskid surface to 
prevent many common accidents. The floor 
should also l>e level in order to permit mul¬ 
tiple use for meetings, dancing, dramatic 
presentations, etc. 

Stage 

A stage and related facilities are frequently 
included in a community center. They may be 
built in conjunction with the multipurpose 
room or, preferably, as a separate unit. 

The stage proper should be about 20 ft in 
depth, and the proscenium opening should 
bo at least two-thirds the width of the room. 
It is desirable that the approach to the stage 
from the floor of the main room be by inclined 
ramp with a nonskid surface to facilitate the 
physically disabled and aging and to accom¬ 
modate the movement of equipment 

Consideration might be given to the con¬ 
struction of an outdoor stage contiguous to 
the multipurpose room. Some buildings have 
been successfully constructed with a revolving 
stage for outdoor and indoor programs. Port¬ 
able or recessed stages might also be con¬ 
sidered. 

It is desirable that the room be equipped with 
a modern public-address system, permanently 
installed with matched speakers and with out¬ 
lets for additional microphones and phono¬ 
graphic equipment. Consideration should be 
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given to a master control from the office of the 
building. All stage lighting should be modern 
and should be controlled from a dimmer- 
control cabinet equipped with a rheostat. Pro¬ 
visions should also be made for television 
installation. 

Recessed drinking fountains and cuspidors 
should be provided and should be located in 
areas where they will cause a minimum amount 
of interference. Water fountains should be 
hand or hand-and-foot operated, with up-front 
spouts and controls. Protective floor covering 
or drainage at the base of the fountain should 
bo considered to avoid floor damage. 

Dressing-locker Room 

A room for the purpose of changing clothes is 
necessary and should be in close proximity to 
the social hall-gymnasium. There are two 
accepted plans for checking personal apparel: 
(1) The use of locker rooms with metal lockers; 
and (2) The use of dressing rooms with a check¬ 
room for checking clothing in wire baskets or 
nylon bags. 

Locker Room if the lockers are to be used in 
connection with outdoor sports, they should 
be located so the players will have access 
to them without going through the entire build¬ 
ing. The suggested requirements for the locker 
room in a community recreation building are as 
follows: for men and boys. 200 lockers; for 
women and girls, 150 lockers. The placement 
of lookers should take into account the space 
requirements of the disabled. 

The floor of the locker room should pitch to 
a central drain or drains to facilitate cleaning 
and washing. The |unotion of the wall and floor 
should be coved. In the women's locker room, 


dressing booths should be supplied in the ratio 
of 10 percent of the total number of lockers. 
Hair driers and nonbreakablo liquid-soap dis¬ 
pensers ore also recommended 

Dretsing Room with Checkroom The use of gal- 
vanized-wire baskets or nylon or plastic bags 
is growing in popularity. This system will 
accommodate the same number of users in 
obout one-fourth of the space required for 
metal lockers. However, there is no saving of 
space required for dressing. 

If there is a possibility of a swimming pool 
being constructed on this site at some future 
time, dressing rooms should be located and 
arranged so as to serve both the gymnasium 
and the pool. 

Shower Rooms 

The size of shower rooms is dependent upon 
the extent of the facilities and the number 
of persons to be served at one time. Adequate 
ventilation should be a primary consideration. 

For men and boys, it is suggested that ap¬ 
proximately 12 shower heads be provided, 
spaced a minimum of 4 ft apart and 6 ft above 
the floor level. For women and girls, it is rec¬ 
ommended that a minimum of 6 group shower 
heads and 3 individual shower-and-dressing 
booths be provided. Shower heads should 
be 4 1/2 ft above tl»e floor level. Nonbreakablo 
liquid-soap dispensers ore recommended, and 
hair driers are suggestod for the ladies' locker 
room. 

To accommodate the disabled, two folding 
‘L ' seats should be placed in opposite corners 
of each group shower to facilitate both right- 
hand and left-hand approaches. 

In the construction of the shower-room 


floor, drainage gutters 4 in. deep and 8 to 10 
in. wide placed around the perimeter of the 
shower room will provide a sanitary means 
of drainage. The central portion of the shower 
floor, raised above the depressed area, should 
drain toward the shower drains. A carborun¬ 
dum-impregnated ceramic tile, or its equal, 
will provide a nonslip surface. 

The temperature of water feeding into the 
shower heads should be 120*^F, controlled by 
means of a mixing chamber rather than by in¬ 
dividual control. Vandalproof shower heads 
should be used. 

Club Rooms 

Experience indicates the desirability of provid¬ 
ing a minimum of 500 sq ft of floor space per 
club room. For community recreation build¬ 
ings. at least three to five club rooms should 
be provided for multiple use. At least one large 
club room should be located adjoining the 
kitchen. 

When windows in club rooms and lounges 
are placed high in a wall, they are not broken 
as often as low windows and they also provide 
more space for furniture, bulletin boards, peg- 
boards, chalkboards, and exhibits. Since 
broken window glass is a major problem, a 
nortbreakable type of windowpane is prefer¬ 
able. Windows may be omitted and sky domes 
and vent domes used. By omitting windows, 
the need for drapes, Venetian blinds, and cur- 
tains->all items subject to vandalism —is also 
eliminated. 

A chair rail or wainscoting to prevent the 
marring of walls should be installed to a height 
of 3 ft above the floor. Whenever possible, 
noncontact (nonmarring) furniture should be 
used. 



Fig. 3 Glenwood Communttr Cemef. Greensboro, N.C. 
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Arts ind Crifts Room 

A saparafe arts and crafts room is dasirable. 
However, if this is not possible, then at least 
one club room should be aquippsd for crafts, 
with provision for gas. compressad air, and a 
modern sink with hot and cold water. The sink 
should have a clay trap. 

Ample storage cabinets, closets, or lockers 
should be included for the safe storage of 
craft materials, unfinished projects, and ex¬ 
hibit materials. Base and wall plugs should be 
provided in ail club rooms for the operation of 
electric irons, sewing machines, power tools, 
movie projectors, etc. If a kiln is used, it should 
be placed in an adjoining room for reasons of 
safety and should be aquippsd with a heavy- 
duty 220*volt electrical outlet. Bulletin boards 
and exhibit cases may be used to display com¬ 
pleted projects. 

LounQf ind Lobby 

The lobby of the community recrestion build¬ 
ing is the space just inside the entrance. The 
lounge should open off the lobby, and, if pos¬ 
sible, should be close to the central office 
and to tha multipurposa room and/or social 
hall-gymnasium. The lounge and lobby are 
often combined into one room. When they 
are combined, it is suggested that the sise of 
the lobby-lounge be about 600 to 800 sq ft. 

This facility should be attractively lighted 
and should contain a wall-mounted, recessed 
drinking fountain and a built-in electrically 
lighted trophy case and bulletin board. Appro¬ 
priate epace should be allowed for public tele¬ 
phones. and at least one telephone should be 
installed so as to accommodate a person in a 
wheelchair. Provision should also be made for 
aquariums and for growing plants and flowers. 
Adequate space, preferably recassed. and 
electrical and water connections for automatic 
vending machines should be Included. 

The office, club rooms, game room, and rest 
rooms are usually adjacent to the lobby-lounge. 

The entrance doors of the lobby present a 
problem from the standpoints of sasthetics. 
safety, security, and vandalism. Solid glass 
panels —from ceiling to floor—and solid glass 
doors are quite popular and attractive, but their 
use must be carefully studied. Since glaas 
doors and panels can ba easily broken, good 
aluminum doors with a minimum of gloss are 
preferable. 

One of the main causes of damage to floors 
is the habit of many individuals of dropping a 
cigarette on the floor and stepping on it. This 
habit causes definite damage to asphalt or 
vinyl-aabestoa tile, disfiguring and discoloring 
light colors and, to some extant, oven marring 
darker colors. Therefore, terrasio, quarry tile, 
and patio tile ore preferable. 

Game Room 

The game room, approximately 30 by 64 ft 
in site, is designed for a variety of games, in¬ 
cluding billiards and table tennis. In planning 
this room, sufficient storage apace should be 
provided for verious items of game equipment 
and supplies to be used. 

This room should be in close proximity to 
office supervision. It should also be acousti¬ 
cally treated, due to the noise factor. 

The choice of floor materiel should be care¬ 
fully considered because of the heavy traffic 
uaually prevalent in this room. Windows 
should be placed high in the walla to reduce 
glass breekage. A chair rail or wainscoting to 
prevent the marring of walls should be Installed 
to a height of 3 ft above the floor. Whenever 
possible, noncontact (nonmarring) furniture 
should be used. 


Photography Room 

A special room can be provided and equipped 
as a darkroom. Ventilation should be provided 
through the use of lightproof ventilators. Hot 
and cold running watar, special light plugs — 
both wall and base —and photographic sinks 
for developing and washing prints should 
also ba provided 

A mixer is desirable to accurately control 
the water temperature. A filter should also be 
provided if the water quality is not good. Doors 
should be lightproof. 

Director*! Office 

An office of approximately 120 sq ft in size is 
suggested, with sufficient window space to 
provide maximum supervision of tha lobby, 
lounge, club rooms, and social hall-gymnasium. 
At least three walls should have windows, if 
there is a window connected to tha social hall- 
gymnasium. a nonbreakable-typa glass is 
preferable. 

It ie often recommended thet there be an 
adjoining showar-drassing unit with a floor- 
surface area of not less than 100 aq ft. This 
unit should contain a shower, toilet and lava¬ 
tory, clothes closet, and first-aid supply 
cabinet. 

Opening off the director’s office should be 
a storage closet with a burglarproof door for 
storing valuable supplies and equipment, such 
as the motion-picture projector and public- 

address system. 

Rest Rooms 

Rest-room facilities should ba designed to 
servo both indoor and outdoor areas. Provision 
should be made for direct access from the ex¬ 
terior of the building at a point ad|acent to such 
activity areas. 

Rest rooms should include multipurposa 
units, combining automatic towel and soap 
dispensers, mirror and shelf, and a combina¬ 
tion paper-towel dispenser and waste recep¬ 
tacle. These units should be recessed in the 
wall. 

Mirrors should have metal frames and be 
recessed into the wall so they cannot ba torn 
off. The preferred soap dispenser is built into 
the lavatory aince this type is leas subject to 
vandalism than the wall-installed type. 

Dressing-room benches should be of a per¬ 
manent type and should be securely anchored 
to the floor eo they cannot be turned over, 
stacked against tha wall, broken, or removed 
from the building Toilet fixtures should be 
hung from the wall for ease in cleaning. In rest 
rooms where several fixtures are used, one fix¬ 
ture of proper height for young children and 
the disabled should be included. Lavatories 
should ba of anamal-coated iron or other un¬ 
breakable material rather than vitreous china. 

A flush-valve water closet with the valve 
24 in. above the top of the fixture —or 3 ft 
above the floor — ie preferred over a tank-type 
toilet fixture. Automelic valves for water taps 
in showers and lavatories are recommended 
to reduce water loss caused by taps being left 
open. Hose bibbs should be installed in each 
rest room and/or shower room, at a proper 
height so bucketa can ba placed under them. 

Toilet facilities should be made accessible 
to the disabled. 

KitClMfl 

The Pullman or kitchenette-type kitchen is usu- 
elly desirable for most community and neigh¬ 
borhood recrestion buildings. If large dinners 
or banquets are to be served, provision should 
be made for a full-si<a modern kitchen that con¬ 


forms to local health regulations and has a free 
floor space at least 54 in. wide. 

The kitchen should be located near tha club 
rooms and the social hall-gymnsaium. This will 
make the kitchen available to small gatherings 
in the club rooms and to large banquet gather¬ 
ings in the social hali-gymnasium. The kitchen 
is often placed between two club rooms and 
made available to both rooms by the use of 
aluminum roll-up doors. 

Adequate storage apace, cabinet apaca, and 
aleotrical outlets for such appliances as tha 
refrigerator, the range, the dishwasher, and can 
openers should be provided. Exhaust fans 
should also ba installed. 

Storage Areas 

One of the most common errors found in many 
recreation buildings is the lack of sufficient 
storage space for equipment, maintenance, 
and custodial purposes. 

EqiiipfReet Storage Room Provision should ba 
made for storing apparatus and equipment 
There should be an opening 6 ft wide with 
louvered flush doors between tha social hall- 
gymnasium and the storage room. This will 
permit passage of tha moat bulky equipment. 
Thera should be no raised threshold. 

The minimum sise of the storage room 
should be approximately 250 sq ft. Provision 
should be made for storage of inflated balls, 
bats, softballs, and other supplies, either in 
separata cabinets or a special closet. Appro¬ 
priate bins, shelves, snd racks are suggested. 
In addition, a recessed alcove for the storage 
of a piano is desirable. 

Mlintensncc Storsgs Room The maintenance stor¬ 
age room varies in sisa, depending upon the 
adjacent outdoor space and the size of the 
building. The room ia ordinarily located on the 
ground level, adjacent to tha outdoor areas 
An outside entrance should ba provided by 
means of a burglarproof door sufficiently large 
to permit the passage of motorized and other 
maintenance equipment. 

This facility Is used as a headquarters for all 
outdoor maintenance. It may have to house 
rakes, shovels, hose, marking equipment and 
supplies, hand tools, power tools, and other 
equipment. A repair shop and its facilities 
are usually incorporated in this ares. The room 
should have sufficient base snd wall outlets 
to serve both the workbench and power-equip¬ 
ment needs. 

Recessed wall shelving and cabinet storage 
should be provided for tools, supplies, and 
equipment. This space should also contain 
hot and cold watar, a slop sink, a lavatory, 
a water closet, and a clothes closet. 

The floor should be concrete and should be 
pitched to a central drain. The junction of the 
floor and wall should be coved. 

Cwtodiai Storage Roomi A supply closet 
equipped with a slop sink and space for mope, 
pails, brooms, and cleaning supplies should 
be centrally located on each floor level. 

NEIGHBORHOOD RECREATION BUILDINGS 

The neighborhood recreation building will 
include many of the features of the community 
recreation building, as previously described. 
The neighborhood building, however, is usually 
intended to serve a smaller number of people. 
The size of the facility will ordinarily (all into 
the Type III (under 10,000 sq ft) or Type II 
(10.000 to 20,000 sq ft) classification. In all 
cases, the building should be eo designed that 
rooms can ba easily added. 
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By ROBERT PERLMAN and DAVID JONES 


A neighborhood service center may be defined 
as a conveniently located facility, staffed by 
professional workers and community residents 
with no training, designed to provide specific 
and speedy services to people with a wide 
variety of simple and complex problems On the 
philosophical level, the centers comprise one 
important element of a broad attack on crime 
and poverty. On the sction level, they are one 
way of dealing with problems of inhabitants 
of the inner city, s "piece to go" for help. 

Services dispensed by centers may range 
from on-the-spot advice on problems requiring 
immediate attention to long-term sseistance 
with legal, employment, and personal prob¬ 
lems. In addition to furnishing these services, 
a growing number of neighborhood centers 
are planning for, and implementing, programs 
designed to mobilize neighborhood groups 
to participate in decision-making processes 
that directly affect their lives, to become a 
vital force for social change. These centers feel 
that they must not only help to resolve specific 
problems but must also work to correct those 
faults in the society that create these problems. 

Those who have developed and worked in 
such centers are generally very enthusiastic 
about this "new** way to deliver services. 
National organizations, as well as local, govern¬ 
mental, and voluntary agencies, are becoming 
increasingly interested in utilizing this partic¬ 
ular organizational device. 

The goals of the center are to promote and 
facilitate effective involvement of neighbor¬ 
hood residents in the solution of neighborhood 
problems and to improve the quality of pro¬ 
grams which are designed to aid the elimina¬ 
tion of poverty. As such, the neighborhood 
center is the focal point of the local community 
action program in a neighborhood. 

A center can gather and share information 
about new and existing programs. It can deliver 
the resources of many public and private ser¬ 
vice agencies to those who need them. It can 
coordinate the programs and aervioea of these 
agencies to answer the needs of the individual 
and the total community At the same time, 
it can work to modify and enrich existing 
programs and services so that they respond 
more effectively to the unique poverty prob¬ 
lems of the neighborhood. 

In order for the center to have effect on the 
elimination of poverty, it must belong to the 
neighborhood it serves. It must be what the 
people want it to be. It should be a place where 
people will want to go, not simply because they 
can get free medical treatment or legal advice 
but because it is a comfortable, familiar. frier»d- 
ly. and exciting place to be. 

The neighborhood center's most important 
function is to provide the people of a neighbor¬ 
hood with a structure and a program design to 
enable them to act. The center should help 
people gather and use their own resources es 
well as those in the community at large; it 
should help them develop the competence to 
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work in their own behalf toward the resolution 
of the social and economic problems of poverty 
in their neighborhood. 

The first step in planning a neighborhood 
center is the determination of the neighbor¬ 
hood to be served. The best way to decide if a 
given geographical area Is a neighborhood is 
to discover if the people in the area think of 
themselves es being neighborhood residents. 
In Appelachia. a neighborhood may be a "hol¬ 
ler” or e "creek." In the South, a rural town 
and the surrour>ding farms may be a neighbor¬ 
hood. In cities, a neighborhood could be one or 
more public housing projects In many cases, 
the definition of the r>eighborhood may be so 
obvious a consideration that it demands very 
little thought. It may simply be the section of 
town where poor people live 

It is important that neighborhood centers 
be placed in more or less distinct neighbor¬ 
hoods. Some consideration should be given, 
however, to the size of the population served. 
Harlem is a neighborhood, but it clearly cannot 
be served by just one neighborhood center As 
a general rule, a center that serves more than 
35.000 people will probably be too large for 
effective neighborhood communication. On the 
other hand, some neighborhoods will be too 
small for a full-scale facility. In such cases, 
particularly in sparsely populated rural areas, 
nearby neighborhood centers may consider 
placing outposts to perform outreach and 
referral functions and to provide communica¬ 
tion with the center and other service groups. 

Another important consideration in the de¬ 
termination of the neighborhood is the trans¬ 
portation system, public and private, in the area 
to be served. The neighborhood center should 
be located within easy reach of area residents 
or should develop its own transportation sys¬ 
tem to bring itself as close as possible to the 
people it serves. 


Determining the Neighborhood Needs 

The second step in planning a neighborhood 
center is the determination of the area's partic¬ 
ular needs. Local conditions and the expressed 
desires of neighborhood residents should be 
the most important considerations. Asking 
simple questions of a number of residents is 
one way to get the necessary information. 

The processes of neighborhood involvement 
and participation can develop in the people 
served by a neighborhood center an active con¬ 
cern about services by making the programs, 
both existing and locally initiated, respond 
directly to needs that they themselves have 
indicated. 


Responding to Neighborhood Needs 

Once the neighborhood's unique mix of needs 
are pinpointed, arrangements should be made 
to decentralize into the center existing pro¬ 
grams which can meet these needs. Written 
agreemenis between the service agency and 
the center can govern the terms of each decen¬ 
tralization. These agreements should clearly 
define the organizational chain of command 
within the neighborhood center; what kind of 


program will be offered, and what procedural 
and other changes are agreed to by both parties 
in operating the program through the facilities 
of the center. 

Programs must not be imposed on neighbor¬ 
hoods but should grow out of expressed neigh¬ 
borhood needs and the capacity of neighbor¬ 
hood people to use them. Where no existing 
program can adequately respond to definite 
neighborhood needs, the center may want to 
develop and operate new programs. 

Decisions about what programs and groups 
will operate through the center will help deter¬ 
mine the physical requirements of the facility. 
At the present time, centers vary in size and 
function from single-deck referral units to 
highly complex, specially designed facilities 
incorporating a wide range of services. There is 
no single model. 

In an urban environment, the neighborhood 
center may operate out of a single storefront, 
from many offices scattered throughout the 
area, or from a cluster of buildings. In a rural 
environment, where transportation is more 
difficult and neighbors are more widely dis¬ 
persed than in cities, certain variations may be 
more feasible. 

Rural Variations 

In rural areas, the neighborhood center may be 
a system of facilities on wheels, a fleet of ser¬ 
vice buses that continually travel from place to 
place within the area served by the center. 
Operating from a small administrative center, 
one kind of mobile unit can travel throughout 
a county, spending a day or two every week or 
every other week parked near a neighborhood 
of poor people. Such units may serve only for 
recruitment, intake, diagnosis, and referral 
to nonmobile, nondecentralized services. They 
may also take the form of single-purpose units. 
Mobile public health units are an example of a 
traveling single-purpose service that has 
proved successful in many areas. The eventual 
goal should be truly multipurpose units which 
go whore the poor are er>d serve as many of 
their needs as possible. Mobile units do not 
have to operate from a single administrative 
center. Another variation involves carrying pro¬ 
grams, on a rotating schedule, to a number of 
rteighborhood centers scattered throughout 
the service area. These centers may be located 
in abandoned schoolhouses. old homes, grange 
halls, church halls, or other available space 
which has been turned into on appropriate 
facility. Each of these in-tho-field centers would 
have a skeleton staff of resident workers who 
would do outreach work on a full-time basis. 

The individual community will have to decide 
which of these models is most appropriate 
to local conditions. For many communities, 
a combination of the two may be the most 
workable solution. 

Some typical service programs could consist 
of the following: 

The Housing end Rent CUnic would advise 
and assist tenants on their problems, conduct 
housing inspections and verify complaints, and 
work with city agencies on the prompt handling 
of housing problems. 
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Tenant and Block Organigation and Educa¬ 
tion would help eaieting tenant groups identify 
and act on problems, conduct conferences 
and trainirtg sessions on tenants rights, emer* 
gency action, self-help techniques to improve 
apartments and evaluation of urban renewal 
needs, and would organiie new groups. 

Coordinatad Procassing of Housing Service 
and Community Facilitias, Complaints, and 
Baquasts. The central offices of the neighbor¬ 
hood boards would coordinate complaints on 
housing and requests for public facilities and 
take them up with city agencies, maintain 
records, and conduct studies of the effective¬ 
ness of city services. 

Housing Rapair and Maintanance Sar^ica. 
A nonprofit corporation would repair and 
rehabilitate housing, employing (and training) 
youth and urtemployed adults as the labor 
force. 


Consumar aducatidn clinics would help 
people get the most for their money by provid¬ 
ing information through lectures and the dis¬ 
tribution of written material. Parants work¬ 
shops would assist parents to understand 
the school system and encourage them through 
group discussions to take a more active part 
in working with the schools for the education 
of their children. 

Employmant services would primarily offer 
information and referral to appropriate sources 
of jobs and training. 

A Haalth Consaraation and Education Unit 
would assess the health needs of residents, 
develop programs to meet them, and facilitate 
the delivery of the city s health services. 

Ancillary services would consist of social 
services and legal services. Social sarvicas 
would provide counseling to ir>dividuals and 
families on a short-term basis —for example. 


a dispute with an employer or getting a child 
reinstated in school —and long-range help with 
such problems as material and child-rearing 
difficulties. Teams of indigenous workers 
would operate under a supervisor, in addition, 
there would be homemakers and home tech¬ 
nicians to help with management of family 
budgats, to provide temporary child care so 
that mothers can keep appointments at other 
agencies, and an escort service for the aged. 
Thera would be special educational programs 
for unwed parents, with a particular effort 
to involve fathers; a service for the aged and 
isolated; and the use of mental health re¬ 
sources on a contractual basis. 

Throughout, referrals would be made to 
these programs by the neighborhood staff 
and there would be a referral program to facili¬ 
tate coordination within the centers and with 
other community agencies. 
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DESIGN CONSIDERATIONS FOR 
OFFICE BUILDINGS 

Th9 building chmrmctmr should express : 

• Its represBntational and oHica building 
nature 

• The nature of the building in tarma under¬ 
stood by and compatible to the host country 

• Quality Without oatentation or lusury 

• A deference to local architectural tradition 
ar>d materials 

General planning should include: 

• Easy and direct pedestrian access and 
egress, including provtaions for the physically 
handicapped. 

• Easy vehicular access and egress with 
provision for adequate visitors, and staff park¬ 
ing along with the necessary service access to 
building. Shelter should be provided at main 
entrance for protection during inclement 
weather. 

• Arrangement of public spaces for conve¬ 
nient service to the public. 

• Arrangement of sensitive ereas remote 
from public. 

• Efficient circulation employing masimum 
use of double loaded corridors. 

• Provision for building expansion either 
vertically, horizontally or both. 

• Physical security of building by perim¬ 
eter walls and/or fences, setbacks from prop¬ 
erty lines, exterior lighting, easy control of 
entrances and visual control of stairways snd 
elevators. 

Climatic and local considerations include: 

Humidity 
Oust control 
Extreme temperatures 
Insect control 

Sun and inclement weather control 

Earthquakes 

Flooding 

The Basic Space fModtila 

The basic space module of 75 sq ft represents 
the normal space allocation for individual 
desk personnel engaged in clerical activities. 
Increments of this module will provide offices 
of proper size for individuals or groups having 
other functional space requirements. Thus, an 
office of ISO sq ft will accommodate a single 
reporting officer or two clerk-typists; an office 
of 225 sq ft will provide for an officer of super¬ 
visory rank, two secretaries, or three clerk- 
typists. The 75-sq-ft modulo thus establishes a 
means by which the building can be systemati¬ 
cally designed for flexibility of partitioning to 
suit space needs. 

The typical single office of 150 sq ft repre¬ 
sents a preferred room shape of 8 ft 8 in. wide 
by 17 ft 6 in. deep. These proportions have 
bean proved to accommodate required furni¬ 
ture for one or two persons depervding on rank 
and function. Similarly for offices of Isrger size, 
furniture and space needs will be satisfied if 
the 17-ft 6-in. depth is retained uniformly and 
the widths are varied in accordance with net 
area requirements. 


Oimonsional Limitations 

The following represent minimum clear ceiling 
heights. Adjustments may be required in some 
instances to accommodate specific require¬ 
ments. 


Ciassifitd conference room . . 10 ft 

Classified mail and 

communications space .... 10 ft 

Mechanical space . Varies - to be 

ascertained in 
each case 

Typical office space 9 ft 

General storage areas . . 10 ft 


Planning Flexibility 

The following space standards are esteblished 
for purposes of planning consistency and cost 
control and for these reasons should be ad¬ 
hered to. This does not preclude variations 
where such are necessary to provide for special 
requirements at a particular post. In addition to 
specific space variations, the site and locale 
may dictate that the service functions may 
preferably be located in a structure separate 
from the office building. 


SPACE STANDARDS FDR EMBASSY 
DFFICE BUILDINGS 

The following net areas are recommended tor 
the various typical embassy staff requirements 
and functions. Space variations between the 
class I, II, III, and IV posts are irulicatad under 


the post classifications. An asterisk (*) indi¬ 
cates those functions or spaces requiring 
additional evaluation specifically to accommo¬ 
date the special need at each post. 

Office of the Ambassador 

This section is a sensitive ares and should be 
located on an upper floor and separated from 
the general public areas. Access to the ambas¬ 
sador's and deputy chief of mission's offices 
should be through end controlled by the secre¬ 
taries office. The reception ares should be 
separate but convenient to the secretaries' 
office. (See Table 1.) 

Political Section 

This is a sensitive section which reports 
directly to the ambassador end should be 
located accordingly. (See Table 2.) 

Economic Section 

This section should be conveniently located 
for easy public access although not neces¬ 
sarily on the main ground floor except in the 
case of the commercial library. This latter 
function and any directly associated office 
should be immediately available to the public. 
(See Table 3.) 

Consular Section 

The size of this section will vary greatly accord¬ 
ing to the volume of the consular activity. At 


TABLE 1 Embassy Space for Ambassadorial Section 


Class post, net sq ft 



1 

II 

III 

IV 

Ambassador's office ... 

600 

525 

450 

450 

Private lavatory . 

75 

75 

50 

50 

Coat closet .... .. 

Deputy chief of mission . 

450 

375 

300 

300 

Secretaries itwo) 

300 

225 

225 

225 

File alcove and kitchenette 

75 

75 

75 

75 

Reception area.... 

300 

225 

225 

150 

Conference room . 

600 

525 

450 

375 

TABLE 2 Embassy Space for Political Section 


Class post, net sq ft 


1 

II 

III 

IV 


Chief political section . 

.375 

300 

225 

225 

Secretary . 

.225 

225 

150 

150 

Political reporting officer . 

.225 

150 

150 

150 

Reception area . .. . 

.225 

150 

150 

150 

Polibcel officers (eechl . 

. 150 

150 

150 

150 


Clerk-typisti 1150 sq ft 
first, plus 75 sq ft each addihonall 
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TABLE 3 EmiMMV Spac* tar Econo niic Sactiont _ 

Class post, net sq ft 


Chief of economic section 
Sectetarv-receptionist lincluding Maiting area). 

Economic reporting officer . 

Labor officer . 

Commercial officer . 

Others.. 

Agricultural officer. . 

Assistants (each). 

Commercial library*. 

Clerk-tvpisls leach). 

Translators (each). 


1 

II 

III 

IV 

375 

300 

225 

225 

. 300 

225 

225 

225 

. 225 

150 

150 

150 

. . 225 

225 

150 

150 

.. 225 

225 

150 

150 

. . 150 

150 

150 

150 

. . 225 

150 

150 

150 

150 

150 

150 

150 

. . 425 

375 

375 

300 

. . 76 

75 

76 

75 

. 76 

75 

76 

76 


tNote; At soma posts one of the above, such as agricultural, may be large enough to 
warrant a separate section. 


his immediats staff, sspsoislly those coming 
in contact with local businaaamsn and trades* 
people, should be on the ground floor near 
the main entrance The communications 
compiss should be separate and in a more 
remote area, preferably near the ambassador, 
as it will contain the mail and file rooms, 
communications room, vault, and incinerator 
for classified material. This area will be con¬ 
tained in a concrete vault accessible through 
one controlled entrance. 

CMiimuflicttioiis Comflai* This facility is subject 
to changing requirementa and to sharp varia¬ 
tions between posts. Therefore, It is imprscti* 
cal to establish gsneral space requirements. 
Instsad. required areas will be determined 
by the depsrtment on s case basis for each 
building planned. 

This function is to be designed end con¬ 
structed in accord with “Minimum Physical 


soma posts this work would be handled by one 
officer requiring one room; at others, the 
complete operation would require one or 
more floors and several wailing rooma. Us 
vsrisd function is to process visas, citizen¬ 
ship, veterans' affairs, notariala, shipping, 
and social aecuriiy. This section will require 
its own fils room, its own waiting areas (for 
larger posts preferably two. one for immigrants 
and one for nonimmigrants), toilet facilities, 
fingerprinting facilities, confidential interview¬ 
ing room, and mail storage boxes for Amsrioan 
citizens. By its public nature it should be on 
the ground floor near the main entrance or 
possibly have an entrance of its own. 

Only minimum areas are recommended 
here because of the wide variation between 
consular activities in and betwaan classifica¬ 
tion of posts. Specific space allocations will 
be determined by need on an individual case 
basis. (See Table 4.) 


TABLE 4 Embassy Spaca for Consular Section 

Basic minimum* 
net $q ft 


Consular officer. 225 

Junior officer . 160 

Clerks (each). 75 

Stenographers (each) 75 

Waiting rooms 225 

Two toilets for above 75 

File rooms for immigrant 

or visa files 150 

Vault Ivise. notarial fees, 
etc.l. 75 

Veterans' affairs . 150 

Citizenship officer. 150 

Notarials. ... 160 

Shipping and storage . 150 


Security Standards of Foreign Service Office 
Buildings'* and should be located on the top 
floor remote from all public areas and sccaas. 


TABLE 5 Embassy Spaca for Administrativa Section 


Class post, net sq ft 


1 

II 

III 

IV 

Administration 

Administrative officer . 

375 

300 

226 

225 

Administrative assistant 

. 225 

225 

150 

150 

Secretary-waiting . 

Stenos and clerks 1150 sq ft first, plus 75 

. 300 

300 

225 

225 

sq ft each additional) 





General servicesf 

General services officer. 

Assistant general services 

. . 300 

225 

150 

150 

officer!s), each . 

Secretaries, stenos. clerks (150 sq ft first. 

. . 150 

150 

150 

150 

plus 75 sq ft each additional) 





Budget and fiscal 

Budget and fiscal officer 

225 

225 

150 

150 


150 

150 

150 

150 

Vault (if required) . 

25 

25 

25 

25 

Accounting clerks (each) . 

75 

75 

75 

75 

Waiting space* (provide counter) . ..... 

. 225 

150 

150 

150 

Time and payroll*. 

. . 300 

225 

150 

150 


tNott Additional non desk personnel such as chauffeurs, mainienence and char 
force will occupy space designated under Maintenance and Service Space 


TABLE 6 Embassy Space for Liaison Attach^ 


Class post, net sq ft 


Administration Section 

The operation of this section will not be 
confined to one area of the building but will 
be distributed throughout. The responsibilities 
consist of general housekeeping of the post, 
supervision of building personnel, post expen¬ 
ditures, message center or communications 
complax. maintenance personnel. Marine 
Ouards, etc. The administration officer and 



1 

II 

III 

IV 

Chief of liaison . 

. 225 

225 

150 

150 

Liaison officers (each).. 

. . . . 150 

150 

150 

150 

Secretaries (150 sq ft first, plus 75 sq ft 





each additional) 





Reception . 

. . 225 

225 

150 

150 

Photo and dark room . 

225 

225 

150 

150 

Vault and incinerator* . 

150 

150 

75 

75 
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TABLE 7 Embauy Spaca for Military Attache 


Class post, net $q ft 



1 

II 

III 

IV 

Military attachd .. 

,. . 300 

225 

225 

150 

Military assistant . 

... 150 

150 

150 

150 

Enlisted men (150 sq ft first, plus 75 sq ft 
each additional) 

Civilian assistant. 

. . .. 150 

150 

150 

150 

Clerk stenographers (150 sq ft first, plus 

75 sq ft each additional) 

Reception room and receptionist* . 

. . . . 300 

225 

225 

150 

(This reception room can be shared by 
the three services) 

File-communications* (varies) . . 

. ... 375 

300 

225 

150 

Vault and incinerator* . 

. 150 

150 

75 

75 

Photo and dark room.. 

225 

225 

150 

150 

Storage area* (basement) .. 

. . . 300 

225 

225 

150 


Th« communication complan will normally 
conaial of the following: 

Ante and reading room 
Claaaified mail and file room 
Vault 

Incinerator 

Communication room(8) 

Office(a) 

Lavatory 

Liaison Attache 

This aaction ahould be located on or near the 
top floor of the building, usually adjacent to 
the communications area. (See Table 6.) 

Military Attache (Army. Navy. Air) 

This space will vary according to post. The 
post may have one or all three services repre¬ 
sented. For the most part, this operation will 
be of a classified nature and should be remote 
from the public. In soma posts the military 
attaches will have their own communication 
complex and vault. A photo laboratory may be 
required for each service. (See Table 7.) 


TABLE 8 Emhessy Space for United States Information Service 



Class post, net sq ft 


1 

II 

III 

IV 

Public affairs 

Public affairs officer ... 

. 375 

300 

225 

225 

Junior officers (each). 

Secretary-steno (150 sq ft first, plus 75 sq ft 

. . 150 

150 

150 

150 

each additional) 

Reception room . 

. 225 

226 

150 

150 


Cultural affairs 


Cultural affairs officer. 

Secretary steno 

Assistants or translators (150 sq ft first, 
plus 75 sq ft each additional) 

225 

150 

225 

150 

150 

150 

150 

150 

Press section 

Press officers (each). 

150 

150 

150 

150 


Translators (150 sq ft first, plus 75 $q ft 
each additional) 

Clerk stenographers (150 sq ft first, 
plus 75 sq ft each additional) 
Publications officers (150 sq ft first, 
plus 75 sq ft each additional) 


Press morgue*. 

Storage*. . 

Duplication unit* lor photo lab 1 

300 

300 

375 

300 

300 

300 

225 

225 

225 

150 

160 

150 

Motion picture section 

Motion picture officer . 

225 

225 

150 

150 


Assistants (150 sq ft first, plus 75 sq ft 
each additional) 

Projectionists 1150 sq ft first, plus 75 sq ft 
each additional) 

Clerk stenographer 1150 sq ft first, 
plus 75 sq ft each additional! 

Film library and editing* 225 225 150 150 

Film and projector* repair and storage 300 300 225 225 

Pioiection and viewing room* (min 300 sq ft) 

Oarli room 150 150 150 75 

Radio section 


United States Information Service 

Thia section may not always be located at a 
post. It is also possible that thia activity may 
be located away from the office building proper 
and in a more advantageous location in the 
midtown section. The library is the largest 
unit in the Information Service Many posts 
include a projection room or theaterette for 
motion picturea. This activity should be on 
the ground floor or basement. 

Since USIS activities often take place after 
houra, when the mission is closed, the service 
should have a separate entrance so that the 
rest of the building can be separated and 
locked for security reasons (See Table 8.) 

USiS Lihfiry The supervisors' offices should 
be 150 sq ft net and library aasistants offices 
should be based upon 75 sq ft per desk person¬ 
nel required. Because of the extreme variation 
of the size of libraries between posts, it is 
impractical to stipulate standard spaces for 
the various library functions, instead, the 
USiS space racommendationa should emanate 
from the post and should be based upon an 
accurate survey of the need in each case. This 
need should be established by the number of 
volumes in the collection and the average 
peak number of people patronising the library. 
USIS Library spaces include the following; 


Radio officers 150 150 150 150 

Assistants (150 sq ft first, plus 75 sq ft 
each additional) 

Clerk stenographer (150 sq ft first, 
plus 75 sq ft each additional) 

Audiovisual studio* 


Studio . 

Control room . . . 

Stoiage room* . . 

375 
. 300 

150 

375 

300 

150 

75 

75 

Exhibits section 

Exhibits officer . 

150 

150 

150 

150 

Assistants (150 sq ft first, plus 75 sq ft 





each addibonal) 





Studio workroom*. 

375 

300 

300 

225 

Exhibits area* (in lobby! . 

375 

300 

225 

150 

Storage room (basement). 

600 

450 

300 

225 


Miscellaneous USiS areas 


Separate lobby ... . . 

.800 

450 

375 

300 

Mail room (near service entrance) 

.375 

300 

225 

225 

Conference room .. 

450 

375 

300 

225 

Distnbubon and mailing unit. 

450 

375 

300 

225 
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Roading room and atacka 
Rafararvca aaction 
Workroom (book repair) 

Pariodicala aaciion 

Private reading room (raaaarch) 

Muaio room 
Childran'a library 
Cataloging 
Suparviaor'a office 
Library aaaiatanta 
Book atorage 

Roof Pofithouse 

On the roof may be located the elevator ma¬ 
chine room and the building’a air-conditioning 
equipment. Space for theae ahould be allocated 
aa required by equipment and need. (See Table 

9.) 

Garage or Parking Araa 

To the areaa noted above there may be added 
garage facilitiea or outaide parking, or a 
combination of both, depending on aite. 
Tha following itama are to be conaiderad aa 
nacaaaary: 

Parking area (« number of oara) 

Waah and greaae rack 
Diapatohar'a office 
Chauffaur'a dayroom and toilet 
Bicycle racka 

Underground gaaoline atorage tank 
(including pump) 

Vehicle repair ahop and tool atorage 


TABLE 9 Embiuy Space for Miscellaneous Functional and Servica 
Areas __ 

Class post, net sq ft 


I II III IV 


Conference room I unclassified) . 

600 

525 

450 

375 

Women's rest room (adjacent to a toilet) . 

225 

225 

150 

150 

lobby and reception area 

750 

600 

525 

450 

Marine guard room (off or near lobby). 

225 

225 

150 

150 

Extra offices • 

150 

150 

150 

150 

V.I.P offices (150 sq ft each). 

450 

300 

150 

150 

Medical*. . 

525 

450 

375 

300 

Service entrance I loading dock and receiving) .... 

300 

225 

150 

75 

Unclassified mail room (near service entrance).... 

300 

225 

150 

150 

General supply room*. 

450 

375 

225 

150 

General storage room* . 

900 

750 

600 

450 

Snack bar* (kitchenette and food storage). 

750 

600 

450 

300 

Telephone equipment room* .. 

525 

225 

150 

75 

Mechanical equipment* (heating and 





air conditioning).-. 

1.050 

900 

750 

600 

Repair shopis). 

600 

450 

450 

300 

Char force (lockers and toilets) . 

450 

450 

300 

225 

Trash and incinerator room. 

200 

225 

150 

150 

Electrical transformer and switchboard. 

450 

375 

300 

150 

Standby generator room (if required). 

525 

375 

225 

150 

Messengers' locker room . 

150 

150 

75 

75 

Water storage tanks* (basement or 





separate from building) . 

- 

— 

— 
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POST OFFICES 




U.S. Naval Factliti«s Engineering Command, Depart¬ 
ment of the Navy, Waihington, D.C. 


Fig. 7 Greet areo, 3,750 tq ft. 
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ACCESS RAMPS FOR THE HANDICAPPED 



A ramp is defined as a sloping walkway which 
is attached to a building as a means of moving 
from one floor elevation to another without en¬ 
countering any obstruction. 

A ramp must be at least 4 ft wide. Ramp slopes 
must not be greater than 8.33 percent |1 inch 
in 12). (See Fig. 1.) If a ramp slopes 5 percent 
(1 inch in 20) or less, and there is no dropoff, 
then no handrail will be required. If romp slope 
is greater than 5 percent, and there is no dropoff, 
then one handrail will be required. See handrail 
requirements in Fig. 5. 

Ramps shall have ot least a 5'-0^ straight level 
surface at the bottom to allow stopping dis¬ 
tance for wheelchairs. (See Fig. 2) 

Romps shall have a 3'-0" long intermediate- 
level platform at 30'-0" intervals for rest 
and safety. (See Figs. 3 and 4.) 

Ramps shall have level platforms wherever they 
turn to allow turning and stopping spoce 
for wheelchairs. 

An Illustrated Handbook of the Handicapped, Section 
of the North Carolina State Building Code. Ronald Mace. 
AIA, and Betsjr Loslett, Raleigh, N.C.. 1977. 


Fig. 2 Stroighl-run ramp. 



Fig. 4 Romp with intermediate switchback platform. 
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PUBLIC TOILET ROOMS FOR THE HANDICAPPED 


FLOOR MOUNTED W.C. 



IDiUT lOOH DOOR 
rUJST 6VlN<i OUT IF 
PRsyitCY SCREEN IS 
USCDRS SHOiUN 
UNLESS Sf4CE 
BETVEENDOOR i 
SCRCCHISHT LEA^T 

»-o* 


Fig. 1 Due to odditional length of handicapped toilet 
•tall« It Is suggested they be located at end of toilet 
rooms os shown here. 


STALLS MAY OCCUPY END OP 
POOM4BE EKrrERCO FROMTNC 


TOILET STALL 

A 5' X 6' stall is usable by most people and 
has the following requirements. 

1. Stall must be 5 X 5 ft 

2. W.C. center line is I ft 6 in from side wall 

3. 32 in door diagonally opposite W.C. 

4. Handroil extends 1 ft 6 in in front of W.C. 
1 in O.D., 1 Vi in from wall, 13 in above seat 

5. Standard partition toe clearance 


l-B** 



ELEVATION 

STANDARD FIXTURE SCAT HEIGHT lGtt'-ZO‘ 



Fig. 3 Toilet stoll elevation and plan. 


An tfhitrated Handbook of the Handicapped. Section 
of the North Carolina Stole Building Code, Ronald Moce. 
AIA, ond Betsy Laslett, Raleigh, N.C.. 1977. 


CLERI CORRIDOR 
VIOTH 


Fig. 2 Suggested entry and privacy screen arrangement to prevent door 
swinging out into the corridor. Doors moy swing in or out. 
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REGIONAL SHOPPING CENTERS 
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REGIONAL SHOPPING CENTERS 


By LATHROP DOUGLASS. FAIA 


BASIC HISTORY AND TRENDS 

A shopping contor is a coinplox of retail stores 
and related facilities planned as a unified group 
to give maximum shopping convenience to 
the customer and maximum exposure to the 
merchandise. The concept is not new. The 
agora of the typical city of ancient Greece 
was essentially a shopping center in the heart 
of the business district. The Emperor Traian’s 
architect, the Greek slave Apollodorus, built 
o shopping center adjacent to the Roman 
Forurn in A.D. 110. It had a lwo*level enclosed 
and ventilated mall lined with opoivfronted 
shops startlingly similar to today's most up- 
to-date concept. The typical Arabian souk, 
or market, of the Middle Ages also had narrow, 
weather-protected malls lined with open- 
fronted shops. 

The past two decades, however, have seen 
such a tremendous development in planned 
shopping facilities in the United States that 
today's center has, in fact, become a new 
building type. 

First, population growth led to outward 
expansion of the cities end the building up 
of the vast residential suburbs. Downtown 
congestion, due to increased car ownership 
and inadequate streets, weakened the down¬ 
town merchants and prompted them to set up 
branches in the suburban periphery In order 
to be more convenient to their customers. As 
a result of these activities on a large scale, 
a whole new industry was born. Each suburban 
district soon had its own major shopping 
center and several minor ones. Such districts 
each had clearly defined trade areas. 

Another major change then set in: Vastly 
improved, high-speed circumferential highways 
soon tended to put all these suburban centers 
in competition with each other. At the same 
lime, the decline of retail business and decay 
of buildings in the central business districts 
began forcing, in self-defense, a revitalitation 
of downtown. 

As a result of these two new factors, the 
shopping canter industry is today pointing in 
two new, significant directions First, the 
suburban centers are becoming megacenters, 
complete with several depariineni stores, 
office buildings, motels, amusements, and. 
of course, parking facilities. Second, the 
central business districts are making a de¬ 
termined stand to counteract the ever-growing 
suburban competition by embarking on pro¬ 
grams for construction of now high-speed 
connector routes to downtown and construc¬ 
tion of major downtown renewal projects, 
also complete with stores, offices, hotels, 
amusements, and parking facilities, usually 
in decked garages due to the high downtown 
land cost. 


TYPES DF CENTERS 
Neightiorhood Center (Suburban) 

This is a row of stores customarily (but not 
always) in a strip, or lirte, paralleling the 
highway and with parking between the line 
of storefronts and the highway. Service is by 


alloy In the rear. Ranging from 20,000 to 
100,000 sq ft of space, these projects usually 
contain a supermarket and a drugstore, often 
a variety store, and a half-dozen or more 
service-type stores. They cater to a very 
limited trade area and are not normally com¬ 
petitive with the major centers. A few of the 
newer of those centers have their retail units 
clustered around an enclosed mini-mall.** 

Intermediate or Community-Size Center 

This also is usually a strip of stores but sub¬ 
stantially larger than the neighborhood center 
and usually containing a so-called “junior" 
department store as the major unit. This type 
is vulnerable to competition from the larger 
centers and hence has declined in desirability. 
The parking pattern is normally similar to that 
of the neighborhood center 


Regional Center (Suburban) 

This contains one to four department stores 
plus 50 to 100 or more satellite shops and 
facilities, all fronting on an internal pedestrian 
moll, or shoppirtg walkway. Parking com¬ 
pletely surrounds the building group so that 
all stores face inward to the mall with their 
"backs'* to the parking (Fig. 11. 

With today's rising land costs and diminish¬ 
ing supply of suitable largo tracts, there has 
been a growing trend toward double-decked 
parkirtg to save land area. It is simply a matter 
of the relation between the land cost and the 
cost of the parking deck (Fig. 2). 

There is also a strong trend toward double 
decking of the stores themselves so that the 
central pedestrian mall has two interconnect¬ 
ing levels, each lined with shops The double- 
level mall is also due, in part, to the need to 
keep horizontol walking (shopping) distances 
within reason As land costs continue to rise 
and projects to grow larger, three- and four- 
level malls will, no doubt, become common. 


Renewal Projects (Downtown) 

Because of their complexity in matters legal 
and politicalas well as physical — downtown 
centers are still, to some extent, in the experi¬ 
mental stage. The trend is toward a close 
integration, on two or more shopping levels, 
of department stores, shops of all sorts, 
restaurants, etc. The multilevel malls may 
connect directly or by bridges to other shop¬ 
ping facilities, hotels, office buildings, theaters, 
and parking garages Because of high land 
costs, all parking is normally multidecked and 
can be above, below, or, better, laterally 
contiguous to the shopping facilities. The 
dowrrtown trend is toward a multilevel pat¬ 
tern interconnecting the essential parts of 
the central business district. 


DEVELDPMENT AND FINANCING 




2 DEPARTMENT STORE 
PLAN ON 1 OR 2 LEVELS 
with FUTURE 3RD 
DEPARTMENT STORE 


FUTURE 

department 

STORE 




CLASSIC 2 DEPARTMENT STORE PLAN , 1 OR 2 LES^LS 
plans with one department store are RARELY 
UNDERTAKEN 



ONE OF VARIOUS 4 DEPARTMENT STORE PLANS; 1 OR 
2 LEVELS 


Shopping centers ore customarily promoted 
and owned by developers whose primary 
motive is a return on their investment and. 
to a lesser extent, by department stores or 


^ DEPARTMENT STORt 
□ SHOPS 

Fig. 1 
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ONE LEVEL MAL^ AND RETAIL WITH LEASABLE BASEMENTS 
AND TRUCK SERVICE TUNNEl , GROUND LEVEL FOR SALES 
ONLY, BASEMENTS FOR SERVICES 


Fig. 2 

other merchnnts who are looking for new 
outlets to increase their sales volume. With 
the advent of rapid inflation, there is also a 
strong trend toward participation in owner¬ 
ship by the institutions, such as insurance com¬ 
panies. who in the past confined their activity 
merely to lending money to the developer or 
merchant. 

Customarily the developer, regardless of 
what individual or group he represents, can, 
with good iudgmont and skill, set up the 
proiect on the basis of. let us say. a 10 percent 
investment of his own money and the remain¬ 
ing 90 percent as a long-term loan from an 
insurance company or other institution. As 
the long-term loan usually does not become 
available until completion of the proiect, the 
developer borrows needed interim money, or 
short-term financing, usually from a bank. 
The dollar value of the long-term loan is 
primarily calculated as a multiple of the antici¬ 
pated rent roll; that is to say. it is based on a 
certain number of times the total projected 
annual rent collectible from all the committed 
tenants who have acceptable credit ratings 
As the loan is based primarily on the rents and, 
therefore, is not affected by overruns in the 
construction cost of the job. it is obvious that 
the construction budget becomes nf utmost 
importance. With only. say. 10 percent of the 
total job cost as his investment and 90 percent 
borrowed, an overrun of 10 percent will, in 
actuality, c/oub/e the amount of money that 
the developer must invest. Otherwise, he will 
have to sell out. go bankrupt, or cut every 
possible cost he can. even if it damages the 
popularity of the project. The vital importance, 
as a result of this pattern, of a realistic and 
inviolable budget should be clear. 


THE TEAM 

At the earliest possible stage in the concept 
of the project, preferably even before acquisi¬ 
tion of the land, a developer, i.e., owner, should 
assemble his professional team For a small 
neighborhood center, such a team might 
consist solely of the owner and the architect, 
especially if the owner is experienced in this 
type of leasing. 


For today s regional centers and downtown 
renewal programs, however, the essential 
team involves, in addition to the developer 
(who may be an individual or a large develop¬ 
ment corporation), the architect; the market 
analyst: the leasing agent; the mortgage 
broker; the engineers (usually retained by 
the architect and including mechanical, struc¬ 
tural. and site); the attorney; the public rela¬ 
tions advisor; and other occasionally needed 
specialistK The larger and more complex the 
proposed project, the more necessary it is 
that each of these members of the team be 
experienced not only in his own profession 
but also in the specific field of shopping 
center development It is desirable, in fact, 
that they participate, as part of the team, in 
major decision making. 


THE ECONOMIC SURVEY OR MARKET 
ANALYSIS 

Prior to any planning activity and often prior 
to acquisition of the land, the market analyst 
makes a complete survey of the anticipated 
trade area surrounding the proposed site for 
the center. The boundaries of the trade area 
customarily depend on acceptable automobile 
driving time to the center. Frequently the 
trade area is broken into a primary area, where 
a high percentage of the inhabitants would 
shop at the center, and one or more secondary 
areas where, due to competition or to driving 
times or other reasons, a smaller percentage 
would be anticipated. The analyst assembles 
date on existing population, future population 
trends, income levels, car ownership, existing 
shopping facilities and their probable future 
compotitivo effect, and also projected facilities 
already announced or likely to be announced 
by othor developers. He estimates the probable 
mortality rate of these proposed projects — i.e., 
how many will never be built —and the competi¬ 
tive effect of any survivors. The analyst, from 
his available statistical records, ond based on 
the income level, population, ethnic origins, 
and other characteristics of the trade area, 
then makes estimates of the amount of family 
income likely to be allocated to such categories 
as food, drugs, furniture, women s and men s 


clothes, shoes, department store purchases, 
etc., etc.; and. from those estimates, he pre¬ 
pares charts indicating the rocommendod total 
amount of floor area to bo built and how much 
of this floor area should be devoted to the 
various kinds of merchandise and services 
These data then form the basis for the archi¬ 
tectural planning. No major project should he 
undertaken without an adequate market 
analysis. 

It is nxiomotic that success goes to the 
developer who “gets there the fiistest with 
the inostest.** as the old saying goes. If the 
project is too slow in coming to fruition, u 
competitive center, securing a firm hold on 
the available business, may be built 

If a project is too large for the trade area, it 
cannot be sufficiently rented, and the unrented 
space may cause it to fail If it is loo small 
for the trade area, it will invite the construction 
of competitive centers and may lose out due 
to this competition. In the past this determina¬ 
tion of sire, i.e., total store area, was perhaps 
the most vital decision to be made and one that 
could be readily pinpointed from a thorough 
market survey by a firm of sound judgment. 
Today, however, with the vast increase in 
circumferential highways, it has bean con¬ 
clusively established that trade area boundaries 
no longer can be pinpointed. A sur|)rising 
number nf shoppers now take advantage of 
centers on the opposite side of a city because 
of the new high-speed peripheral highways 
Today every aspect of a center's concept. 
plonning, and design must be of the best for 
survival In the face of competition. 

A school can bo unfunctional, but the chil¬ 
dren still have to go to school A home may 
have many bad features, but the family will 
still live there Even a factory building can 
have its faults. A shopping center, however, 
depends on the whims of its customers, 
mostly female, for its success. If. because of 
inconvenience or unsuitable merchandise or 
for any other reason, it does not have the 
proper appeal, the customers simply will not 
go there to shop, and the project may become 
a failure. 

SITE SELECTION 

The following criteria normally apply: 

* A site available for development and 
located within the trade area recommended 
in the market analysis. 

* Location easily accessible to at least one 
existing nr shortly to be constructed major 
highway, preferably to two or more major 
highways. A location literally bordering on 
one or more major highways is desirable for 
its odvertising impact on passing cars, but 
this is not necessary if suitable access roads 
exist between the highway and the site. 

* Adequate present and future capacity of 
adjacent highways for through traffic plus 
that to be generated by the center 

* Land cost in proper relation to total 
capital cost and to obtainable rents 

* Adequate size and suitable shape to 
permit proper plonning of the merchandising 
area and o proper number of parking spaces 
Whore acreage is limited and high land costs 
ore justified, parking can be on decks and 
the whole project can be multilevel 

* Zoning suitable for proposed use or at 
least a reasonable chance that such zoning 
may be obtained. Zoning changes are often 
difficult, expensive, ond time-consuming to 
make. 

* Utilities available or installable at accept* 
oble cost. 

* Subsurface ground conditions that can 


714 





CommerGial 

REGIONAL SHOPPING CENTERS 


be overcome at acceptable cost, such as rock, 
swamp, trunk sewers, streams, etc. 

* No easements or other legal restrictions 
that will interfere with proper planning. 

■ Topography that will permit as near to an 
ideal plan as possible without incurring exces¬ 
sive grading or drainage costs. It is noted, 
however, that it is usually better in principle to 
move a million yards of earth than to compro¬ 
mise a plan that will give maximum customer 
convenience and proper store relationships. 

Other criteria that are desirable but not 
essential include: 

* Adequate site area for future expansion 
and inclusion of supporting facilities, such as 
office buildings, motels, etc. There is little 
risk in the acquisition of such additional 
land, as land values always go up with the 
construction of a major center. 

* Proximity to public transportation (in the 
case of larger cities). 

* Possibility of integrating the land with 
other mutually beneficial uses such as town 
centers, recreation, housing, etc 

* Protection of the project from undesir¬ 
able neighboring developments through 
achievement of suitable zoning of adjacent 
land. 


SCHEMATIC PLANNING 

Following acquisition of the site and comple¬ 
tion of the economic survey, it is customary 
for the developer to retain a suitably experi¬ 
enced architect who proceeds to work out, 
from the market survey and physical informa¬ 
tion pertaining to the property, a simple sche¬ 
matic solution. This shows building sizes and 
arrangement, gross leasable areas, malls and 
public space, parking layout, access roads, 
method of servicing, and other basic aspects 
of the concept, including ail pertinent statistics. 
This material, in conjunction with the economic 
survey, is then used by the developer in ap¬ 
proaching the department store prospects. 
The architect’s work normally is suspended 
at this point until the department stores are 
committed Many projects never go beyond 
this stage and, in any case, there is usually a 
substantial lapse of time before the project 
goes ahead. 

The major principles of schematic planning, 
in addition to conforming to the leasable area 
recommendations of the economic survey, 
are (1) convenience and comfort for the cus¬ 
tomer, and (2) maximum merchandising 
potential for the tenant stores. Customer 
convenience demands ease of vehicular access 
to and from the site] ease and adequacy of 
parking: reasonable walking distances; simple, 
direct pedestrian shopping routes with mini¬ 
mum obstructions and inconveniences. It is 
axiomatic that a shopper rarely goes where 
there is inconvenience of any sort 

Maximum merchandising potential means 
the giving to each tenant in the project of o 
reasonably equal opportunity to capture a 
portion of the customer's trade. The means 
of achieving this is normolly based on the 
concept of "anchors.” or "pulls, ' that is to 
say, those merchandising units that have 
maximum appeal to the customer. The typical 
shopper is usually attracted to a center primar¬ 
ily by the type and range of merchandise 
offered by the major department stores. This 
appeal is supplemented by the opportunity 
for convenient comparison shopping in the 
many smaller or satellite stores. Because of 
the customer activity generated by the appeal 
of the department stores, these major units 
ore spaced at strategic spots, such as at each 
end of a one- or two-level pedestrian mall 


whose length is lined on each side with the 
smaller satellite stores The flow of customers 
from these major units to each other then 
draws people past the smaller stores, where 
they stop en route for impulse and comparative 
shopping 

The key to this planning is the avoidance 
of any dead ends or out-of-the-way locations 
for the smaller stores and the concentration 
of all shopping on clearly defined routes 
connecting with major ’'anchors, ' or "pulls." 
I.e., the department stores. 

Data on store sizes, mall design, parking 
layout, etc. are included in other sections of 
this article. 


INTEGRATION WITH THE COMMUNITY 

For many years the typical shopping center 
has been a low, flat building mass resembling 
an island surrounded by a vast, barren ocean 
of asphalt. Landscaping has bean inadequate, 
and integration of any sort with the community 
has been completely lacking. With the competi¬ 
tive need, however, for increasing the size of 
centers and including within their general 
scope office buildings, hotels, housing, etc., 
the resulting more complex planning require¬ 
ments have given rise to a better opportunity, 
08 well as to greater urgency, for the true 
integration of the stores and parking within 
a larger major complex, such complex in turn 
properly integrated with the existing neighbor¬ 
hood. The importance of this integration has 
been emphasized in the concepts of the "new 
towns'* arising in Europe and elsewhere. Plan 
integration with the neighborhood has. in fact, 
become a must for large centers and a factor 
not to be ignored even for the amalleat ones. 
Such integration involves the space inter¬ 
relationship between the neighborhood and 
project's buildings, roadways, parking, land¬ 
scaping, and pedestrian walks. It can be a 
powerful means of assuring long-range future 
real estate values, both for the shopping 
project and for the entire surrounding com¬ 
munity, whether commercial or residential. 

Where land costs permit, it is obviously 
desirable to obtain control of the land sur¬ 
rounding the center, not only to protect the 
center but to take advantage of the inevitable 
increase in value and development potential 
of such land. 


PLANNING FOR EXPANSION AND STAGED 
CONSTRUCTION 

It has always been considered good practice 
to build retail space as nearly as possible 
commensurate with market survey recom¬ 
mendations Today, however, two problems 
often confront the developer: 

a. With the increasing extent of peripheral 
highways and the spectacular growth of 
the suburbs in many cities, it has become 
increasingly difficult to estimate the futuro 
potential of a particular center and hence 
the amount of future space needed to maintain 
its competitive position. 

b. With the increasing number of centers 
with two to four department stores, the 
situation arises in which one or more such 
stores, however necessary they may be to the 
project and however eager they may be to be 
included, may for good reasons of their own 
wish an opening date o year or more later than 
the official opening date set for the canter 

Therefore, it has become more and more 
customary to do either or both of the following: 

a. Plan for a more or less indeterminate 
expansion at some unspecified future date. 


b. Plan for one or more specific stages of 
construction, each to be undertaken as a 
successive part of a more or less continuous 
construction operation. 

In the latter case, i.e., two or more specifical¬ 
ly scheduled construction stages, the problem 
becomes more one of leasing than of planning. 
The project is planned for the final stage, and 
it becomes the leasing broker's problem as to 
how much space he can lease at top rents in 
the first stage and how much it becomes 
necessary to leave for the later stage or stages 
due to the initial absence of one or more 
department stores. There also arises the 
problem of the construction contract. If stage 
one is completed before stage two is sent out 
for bidding, then the bidding can be truly 
competitive. But when the second stage begins 
before completion of the first stage, it may be 
difficult to secure bids or to negotiate a reason¬ 
able price with the contractor already on the 
job. A method occasionally used on large 
centers, and one which applies in this situation, 
is for the general contractor or the owner's 
building organization to clearly establish that 
more than one subcontractor in each major 
trade will be utilized and thereby to ensure a 
continuing competitive atmosphere. This 
procedure also has the advantage of allowing 
smaller subcontractors to bid on parts of 
large jobs. 

In the case, however, of providing for 
expansion at some undetermined future date, 
the situation is different and much more 
difficult to resolve Merely to provide excess 
land area for future use is usually an unaccept¬ 
able solution This is because proper integra¬ 
tion of the future unknown facilities with the 
existing center may turn out to be difficult if 
not impossible. This, in turn, weakens the 
trade potential of the overall enlarged project. 
The proper procedure usually is to master-plan 
the entire available site so that a thoroughly 
acceptable final project can result. It is noted, 
however, that any maater plan for the enlarge¬ 
ment of a center at some indeterminate time, 
say three years or more in the future, must 
in every case take into consideration the 
following: 

The most critical time for any center whatso¬ 
ever is the year it opens and usually also the 
succeeding two years of its life. It either 
becomes a success within those years, or it 
becomes, for the time being at leaat, a failure. 
Few developers with their small equity invest¬ 
ment and high mortgage payments can afford 
to retain ownership of a losing operation for 
a sufficient length of time to take advantage 
of any ultimate succeas. 

Therefore, the master plan for the site 
must provide for as nearly perfect an initim! 
stage as is possible. If, then, in five or ten 
years the center becomes so popular that the 
developer decides to enlarge it, the center's 
popularity and sales potential are already 
clearly established and the perfection of the 
final plan is of much less importance 

Expansion of individual stores is a different 
problem. Special provision for such expansion 
may bo made by (1) adding future floor(s), 
(2) lateral contiguous construction, (3) use of 
areas held in reserve for this purpose in 
basements and mezzanines, or (4) eliminating 
adjacent tenancies and taking over their space 

In all cases involving an increase in the 
proiect's gross leasable area (G L.A ), added 
parking must be provided to compensate and 
maintain proper ratio of G L.A. to car stalls. 

Regardless of the program of phased con¬ 
struction or of future expansion, there are two 
additional items that must at all times be 
taken into consideration in any schedule: 

1 A shopping ceiTter does by far its greatest 


715 



Commercial 

REGIONAL SHOPPING CENTERS 


amount of buaineas in the two montha beforo 
Christmas. Its next busiest season is before 
Easter, and the next busiest, after that, is 
prior to "back to school." Therefore, shopping 
canters in gonorol and department stores in 
particular customarily set opening dates that 
are inviolable. Any serious postponement can 
jeopardise the heavy investment in merchan¬ 
dise for that particular season. It is customary, 
therefore, in all shopping center operations to 
schedule the work backward from the manda¬ 
tory and inflexible opening date and allow 
adequate time for fixturiiig and stocking the 
stores. 

2. For public impact artd generol public 
acceptance in a shopping center's early years, 
it is generally desirable to schedule the leasing, 
planning, and construction so that all stores 
can open at once. This avoids the public 
inconvenience and bad public relations of a 
mall with many barricades, etc., due to un¬ 
finished stores, as well as the unfavorable 
customer reaction from limited merchandise. 

GENERAL DESIGN AND PLANNING CRITERIA 
Column Spacing 

Significant dimension is along the mall as this 
involves the widths, i.e., frontages, of stores 
Often used spaces are 20. 25 and 30 ft, with 
the last the most flexible. Dimension from mall 
to rear of store can be set by the moat economi¬ 
cal structural system. It is essential to arrive 
at the most economical structural system, as 
the roof is a major cost factor 

Store Depths 

For one-story stores in America, buildings 
are usually 120 to 140 ft deep, sometimes more 
to accommodate larger stores If there are 
basements or mexzaiiines, the depth dimension 
usually can be reduced 20 to 25 percent. In 
European centers and others with many very 
small stores, there is a problem in how to 
achieve shallow depth without incurring higher 
costs from greater mall lengths in relation 
to floor area. Orte often used and desirable 
device is to "dog leg," or "ell," a larger store 
around a smaller store. 

Clear Heights 

Those vary from 10 to 14 ft or more, with 12 
ft a good average. Above this clear height, 
there must bo adequate space for air-condi¬ 
tioning ducts, recessed lights, structural 
system, etc. 

Ducts and Shafts 

The shells of the buildings must be flexible 
enough to accommodate any reasonable tenant 
requirements. It is essential that the mechani¬ 
cal engineer set up a schedule of the location 
and sixes of the principal duct runs ond shafts 
to avoid serious future space problems. This 
requirement includes special exhaust ventila¬ 
tion through the roof ond oil other mechanical 
items that can be onticipoted. 

Central Plant vs. Individual HVAC System 

Regardless of which method is used, the space 
to be occupied by all equipment must bo 
determined, both in size and location, in the 
earliest planning stages. Central plant equip¬ 
ment con bo in a separate building, on the 
project roof, or elsewhere so long as it is 


crconomical as to design and length of runs. 
Individual plants in each store require roof 
space, cooling towers, etc. 

Roof Equipment Concealment 

The inexcusable eyesores so often seen can 
be avoided by proper coordination of work 
between the leasing agent, the architect, and 
the mechanical engineer and the resulting 
provision of properly located and designed 
roof screens and enclosures. 

Exterior Walls 

As these may have, depending on each store's 
requirements, service doors, public entrance 
doors, trash rooms, show windows, etc., a 
modular design that can suitably accommodate 
for visual effect any of these features is very 
desirable. Show windows and public entrances 
are rare on parking lot facades, as it has been 
found that the great majority of customers 
enter stores from the mall rather than directly 
from the parkii^g lot Public errtrances from 
the parking lot usually occur only for depart¬ 
ment stores, for stores open on Sundays, and 
for such tenants as restaurants, drugstores, 
and the like. 

Anarchy v$. Regimentation 

In the original shopping centers, there often 
was no design control at oil, with a resulting 
anarchy of signs, materials, and design. This 
situation gradually changed to one where so 
much rigid control was exercised that the 
projects became far too monotonous. Proper 
design calls for a homogeneous whole with 
the widest possible latitude for individual 
design of each store. Gonurolly the greatest 
possible latitude (in good taste) should be given 
to the mall facades, with fairly severe restric¬ 
tions placed on the exterior facades This gives 
interest in the interior, where it is desirable, 
and unity of design for the exterior 

Traffic 

The car capacity of all contiguous roadways 
used for ingress and egress must be sufficient 
to accommodate present and future through 
traffic plus the traffic generated by the shop¬ 
ping center Proper signal controls, reservoir 


lanes, divider strips, and other traffic control 
features must be provided It should always 
be kept in mind that a center with, say, 5,000- 
car parking and an average turnover on Fridays 
of, say, four cars per parking space, accom¬ 
modates a total number of cars per day that 
would stretch, if traveling in a line on the 
highway, oil the way from New York to Boston. 
Because of the complexity of the traffic prob¬ 
lem. the developer or his architect frequently 
hires a traffic engineer to assure himself that 
the highways have adequate capacity and that 
the center con accommodate smoothly the 
ingress and egress of customers' cars. The 
traffic engirreer is, however, interested in 
speed and smooth flow of traffic, while the 
architect for the project should be more 
concerned with convenience, simplicity, and 
customer's freedom of choice in selecting her 
route and parking procedure (Fig. 3). 


LEASING 

Customarily the satellite stores and all other 
facilities, retail or otherwise with the exception 
of the department store, are leased by the 
developer The developer may lease one or 
all the department stores and build them to 
the tenant's requirements, or he may sell or 
lease the lond to one or more, in which case 
the deportment store designs and constructs 
its own facilities within the established limits 
and requirements of the overall project. 

The satellite leases usually provide for o 
minimum annual rent (on which the mortgage 
calculation is based) plus or against an overage 
rent consisting of a percentogo of the store's 
gross annual sales. It is the latter provi¬ 
sion which mokes the success of each individ¬ 
ual store so important to the developer and 
which compensates him for future inflation. 
It puts the developer and tenant into a sort of 
partnership. 

It is obvious that the individual rent terms 
must reflect not only the cost of the land and 
overall project costs but also the amount of 
special work done by the developer for the 
individual tenant. In the post, the developer 
installed much of the tenant's special require¬ 
ments and received a proportionally higher 
rent The trend today, however, is for the 
developer to supply the shell of the premises 
only, with each tenant installing at his own 
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expense the ceiling and floor finishes, decor, 
mall storefront, and some of the air*condi* 
tinning equipment items. Trade fixtures, 
except in unusual circumstances, ore always 
installed by the tenant. 

As the leasing program takes time to con¬ 
summate, it is absolutely essential that the 
leasing proceed simuitaneousiy with the 
architectural design and drawings and that 
the leasing agent and the architect and his 
engineers keep in continuous communication. 
Otherwise, long delays and expensive changes 
ensue. 

in view of the importance of the department 
stores in generating customer traffic for the 
project, their lease terms usuoliy provide 
only a minimum (if any) profit for the developer. 
The profit on the development as a whole must 
then come from proportionately higher rents 
from the satellites. For this reason, when 
the owner of a center is a developer and not 
a department store, it is essential that at 
least half the total retail area be occupied by 
high-rent satellites. 


TENANT MIX 

Tenant •‘mix*’ is the name for the plan relation¬ 
ship to each other of the various types of stores 
and facilities. Proper tenant mix exposes the 
customer to a varying sequence of differing 
types of merchandise. If each store type is 
properly located In relation to every other store 
type, it has been demonstrated that each store 
will receive its maximum sales volume In such 
cases, the center will bn successful and all 
tenants, plus the developer, will profit. If the 
relationships are not correct, many of the 
stores may not receive their fair share of the 
customer's dollar, and both the individual 
store and the developer will suffer. The de¬ 
veloper may not, in such cases, receive any 
rent based on percentage of soles volume, 
and the strength of the center as a whole will 
be weakened. There are many theories on 
proper tenant mix. It has been fairly well estab¬ 
lished, however, that with few exceptions 
and regardless of length of malls or number of 
mall levels, a generally mixad pattern of high 
and low prices, soft goods and hard goods, 
retail and services produces the best individual 
sales volumes and overall success. 


THE MALL 

The pedestrian moll has become the feature of 
today's shopping center, whether the project 
is in the suburbs or in the central business 
district. The pedestrian mall has the following 
characteristics: 

а. The mall usually consists of the principal 
mall, the major pedestrian shopping street of 
the project, and one or more subsidiary ap¬ 
proach malls or access routes connecting the 
main moll with the parking areas or adjacent 
streets. 

б. With tew exceptions, all stores have their 
principal entrance on the main mall or, less 
desirably, on approach malls, whether or not 
these stores have additional entrances to park¬ 
ing lots or adjacent streets. 

c. The mall con bo on one level or on'two or 
more superimposed levels. Each moll level 
should, however, avoid slopes or steps within 
its own walkways to avoid hindrance to shop¬ 
ping and a source of accidents. 

d. The mall can bo (1) open, with weather 
protection consisting solely of continuous 


canopies along the store fronts. (2) completely 
covered but open to the air, or (3) completely 
enclosed, necessitating heating in winter and 
air-conditioning in summer. 

The trend has been almost exclusively 
toward the enclosed climotized mall except 
where weather conditions are ideal or some 
other factor makes the open mall preferable. 

Enclosed malls have been in the form of huge 
courts; they have been wide, narrow, straight, 
circuitous, empty, or filled with amenities; 
they have had one level or two or more levels; 
and they have been lighted by skylights or 
solely by artificial means (Fig. 4). 

The trend has been steadily away from wide 
malls and court-type malls. Currently widths of 
30 to 40 ft are outnumbering widths of SO ft 
or more. The wider malls require more land- 














TYPICAL SECTION OF 2 STORY MALL SHOWING 
NARROWER LOWER LEVEL SOMETIMES USED 
TO GIVE BETTER VISIBILITY BETWEEN LEVELS 
AND INCREASE LEASABLE AREA. 

Fig. 4 

scaping and features to avoid a barren atmo¬ 
sphere. They also require more cubage and 
hence are less economical despite the possibil¬ 
ity of high rents from kiosks and similar fea¬ 
tures spotted along their leirgths. Furthermore, 
and most important, narrow malls facilitate 
back and forth comparison shopping from one 
side to the other and hence significantly aid 
the customer's exposure to the merchandise. 

A logical trend is toward stretches of narrow 
mall, generally devoid of amenities, punctuated 
by moderate-sized courts in front of depart¬ 
ment stores or elsewhere which become 
customer magnets The courts have greater 
lighting intensity, greater height, and spectac¬ 
ular features such as fountains, lush land¬ 
scaping, and monumental sculpture. 

The length of malls generally should not be 
more than 800 ft (preferably less) between 
deportment stores or other mojor features; 
but, in the cose of more than two department 
stores, total length can be substantially more. 

Because of the high downtown land costs 
and increasing land costs in the suburbs, plus 
the shortage of sites of adequate aree. the two- 
level mall is becoming n standard solution; 
in duo course, malls of three levels or more 
will doubtless increase in number. Such multi¬ 
levels make the shopping area much more 
coinpoct and walking distances shorter 

In connection with any two-level (or more) 
mall, it is virtually mandatory that eac/i lovol 
be as important as every other level, otherwise, 
one level will become the level, all the stores 
will want to be on thot level, and the other level 
will be second choice, will command lower 
rents, and hence, in all probability, will not 
economically justify its construction. 

To achieve this equality of desirability, of 
customer appeal, and of rent balance, it is 
essential that both (or all) levels hove; 

a. Equally convenient accessibility from 
parking areas by meons of two or more levels 
of immediately adjacent parking, whether on 
grade or on decks or by moans of other devices 
to equalize the parking convenience 


h. No mall dead end on any lovol without a 
department store as its terminus. 

c. Adequate vertical transportation between 
levels, usually one or more sets of escolotors 
and several sets of convenient stairs. 

d. Visual interconnection of levels through 
the maximum use of open wails permitting 
maximum visibility of one level's shops and 
customers from the other. 


MALL AMENITIES 

With the advent of the pedestrian mall come the 
need to give it interest and glamour as an 
enhancement to the overall customer appeal 
of the center. This interest or glamour is nor¬ 
mally non-income producing; but, in the case 
of small retail kiosks for such items as keys, 
stockings, photo supplies, and soft drink facil¬ 
ities, very high rents can be obtained because 
of the conspicuous and high-exposure loca¬ 
tions. 

Mall amenities generally include, in addition 
to landscaping, which will be elaborated on in 
another section, most of the following items: 

• Trash and ash receptacles, a mandatory 
aid in preventing litter. 

• Directories of one sort or another to facil¬ 
itate finding specific stores. 

• Public telephoiTe instollations. 

• Seating groups and individual benches for 
resting, although many planners believe it is 
better to have frequent coffee stands both for 
better control and to produce income. Many 
also believe that, in downtown areas, it is often 
better to avoid benches so as to discourage 
loitering by undesirable elements. 

• Fountains, properly desigited for public 
protection from water hazards. (Water seems 
to have a universal appeal.) 

• Kiosks of various sizes and shapes, gen¬ 
erally less than 250 sq ft. though there is a 
trend to larger ones. 

• Lockers (occasionally I for storing pur¬ 
chases while continuing to shop. 

• Sculpture or other art forms as major 
design features 

• Miscellaneous items occasionally used to 
catch the public interest, such as birdcages, 
kiddy mazes, fashion mirrors, closed-circuit 
TV. clocks, continuous music, fashion plat¬ 
forms, exhibit areas, etc. It is noted that in the 
case of exhibit areas, it is necessary to provide 
adequate mall-access doors for bringing in 
large items to be exhibited 

Mall lighting should be low-keyed and incan¬ 
descent. should lend interest to dark or monot¬ 
onous areas, and should, except in major 
courts, allow the storefronts to be the main 
ottraction. Natural liglit is often used in mod¬ 
eration to give variety of effect and sometimes 
to sove power cost, but generally natural light 
must be limited in order to avoid dilution of the 
impact of the storefronts along the moll. As 
malls are customarily open late afternoons 
and evenings, adequate artificial illuminotion 
must be provided regardless of the extent of 
the natural light. 

Mall materials are of great importance. Gen¬ 
erally speaking, they should reflect the quality 
level of the project, bo sturdy enough to resist 
vandalism, ond require minimum maintenance. 
As an example, floor materiols on projects vary 
from hardened cement to terrazzo, tile, or 
marble, and now, occasionally, to carpeting. 
It is noted that the floor of o mall is very con¬ 
spicuous and the character, quality, and ease 
of maintenaiTce of its surface materials should 
be primary considerations. 
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STOREFRONTS ANO SIGNS ON THE MALL 

Opan mails raquiro glazed atorafronte. and 
hanca thair raquiramanta are aimilar to those 
of the typical city atraat. Enclosed, climatixad 
maiia can have opan atorafronte. i.a.« the major 
part of the atora's frontage can be without 
show windows and completely opan, ao that 
the shopper can enter the store virtually with* 
out being aware she has done so. At night the 
store is protected by sliding glass panels or 
roll*up grilles. 

Generally speaking, except for certain limits* 
tions on use of materials and. more partic* 
ularly, on store signs, the tenant is encouraged 
to use as much imagination and variety in his 
store frontage as possible to give glamour, 
interest, and appeal not only to his own store 
but to the mall as a whole. Customarily the 
storefront as well as the store interior is da* 
signed by a firm retained by the individual 
store rather than by the developer. 

Except for whatever devices are used to 
achieve overall unity and harmony, the mall 
frontage can be treated completely at the will 
of each tenant, subject only to such restrictions 
as are recorded in the lease terms. It is essen¬ 
tial, however, that such terms give the devel¬ 
oper and his architect the right of final approval 
at their sole discretion. Signs are primarily 
either for store identification or for general 
advertising of the store The former has a 
legitimate place in the shopping center con¬ 
cept The latter generally does not. The larger 
the store, the greater the justification for a 
sign, as the larger stores are the magnets that 
attract the public. Endless exterior signs for the 
amaller stores are confusing, unsightly, and 
useless to store, owner, and customer The 
passerby cannot read the confusion of smaller 
signs, and the shopper who has already parked 
gets no identification value from small-store 
exterior signs as there is literally no way for 
her to relate any such sign to its own store 
once she has parked her car and entered the 
mall system. 

Signs, on the other hand, are a necessity 
within the mall to identify the individual stores 
Signs should be simple, easily grasped, in good 
taste, and so arranged as to be visible at close 
range as well as at a distance. Too often store 
identification to the passing potential customer 
is omitted in favor of huge signs legible only at 
a distance that may not exist Properly de¬ 
signed and lighted signs can greatly enhance 
the interest and appeal. Sign regulations 
should accompany each lease, and all signs 
must be subject to final approval from the 
owner and his architect to ensure proper 
harmony. 

Signs or pylons on the exterior to identify 
the shopping center itself are a common prac¬ 
tice but of dubious value. A regional project 
with its half-mile of construction is so con¬ 
spicuous that anything more than simple 
identification is usually unnecessary. 

EXTERIOR FACADES 

Some of the major satellite stores desire store¬ 
fronts on the exterior of the complex, i.e., park¬ 
ing lot facades. The trend, however, whether 
by store preference for simpler control or by 
developer preference for economy, is to reduce 
to a minimum the number of show windows 
and public entrances on the exterior facade. 
Experience has shown that the public does not 
like to enter a mall through anything but the 
regular mall entrances or else through major 


stores such as department stores Further¬ 
more, the whole theory of the present-day 
shopping center is to get the customers as 
quickly as possible into the mall, from which 
the shopping process originates. Department 
stores insist on having direct entrances on the 
parking lot as well as the mall, but here again, 
exterior show windows are usually cut to the 
minimum. 

Even In the central-business-district projects, 
where some of the stores front on both city 
streets and the mall, experience has shown 
that the majority of the shoppers enter the 
stores from the malls rather than from the 
city streets, and many street entrances have 
been closed off. 

In the matter of materials, the trend is toward 
permanence through good but not elaborate 
quality and the use of masonry and related 
types of material. 

A major problem of recent origin that re¬ 
quires careful solution is that resulting from 
the fact that there may be several department 
stores, in addition to the satellite stores, each 
designed by a different architect. Achievement 
of harmony of design can. therefore, become 
difficult 

The problem of visible mechanical equip¬ 
ment is always a serious one. Mechanical 
design and drawings should always be care¬ 
fully checked for visual aspects, and when such 
equipment is visible, consideration has to be 
given to suitable methods of concealment, 
whether by masonry screens or whatever. 


SERVICING 

Servicing involves the delivery of goods to the 
various stores and also the removal of trash 
and garbage. In the simple strip center, the ser¬ 
vicing is customarily by an alley in the rear of 
the strip of stores. It is desirable to conceal 
the alley from adjacent neighborhood areas 
by a wall or landscaping. 

In the one-level regional suburban center, 
servicing is customarily by one of the follow¬ 
ing; 

a. Underground service tunnel, usually 
under the mall, connecting directly to tenant- 
leased basements which connect, in turn, to the 
stores above. This system avoids all unsight¬ 
ly trash, keeps parked trucks out of the way, 
and avoids allocation of prime parking space 
to Servicing. It also relegates non-selling activ¬ 
ities to the basement, reserving the main floor 
for sales The tunnel adds, however. 3 percent 
or more to the total cost of the construction 
and more or less necessitates the inclusion of 
basements. This, in turn, calls for realistic 
leasing and financing of these basement areas 
if they are to be self-supporting financially 

b. S 0 r^ic 0 courts on thm portphory of the 
building compteM These are usually partially 
shielded from public view by masonry walls 
6 to 10 ft high or higher. Their cost is mini¬ 
mum, but they occupy space that is expensive 
if land costs are high and that could otherwise 
be utilized for prime parking. The interiors of 
the courts are objectionable in appearance and 
can rarely be adequately screened. Further¬ 
more these courts can usually be made directly 
accessible to only a portion of the stores pres¬ 
ent. This type of project normally has no base¬ 
ment space. 

c. Over-the-curb end sidevvstk directly front 
the street. This is the cheapest and uses the 
least land, but it requires rigid enforcement 
of cleanliness by the project management, 
delivery of merchandise and removal of trash 


genarally before or after business hours, and 
the mandatory incluaion of trash rooms In 
each store. 

Generally speaking, markets, department 
stores, restaurants, and drug and variety stores 
have the greatest demand for adequate ser¬ 
vice facilities. 

Service trucking routes on the site ore often 
separated from customer routes, but this 
arrangement is generally not necessary as the 
relatively few number of trucks per day in a 
typical shopping center presents no traffic 
problem. In the case of sidewalk delivery, the 
parked trucks pose problems, and policing 
may be required to prevent the accumulation 
of trash. 

In multileval projects, the use of strategi¬ 
cally placed freight elevators is necessary. 
These usually connect to fireproof passages 
at the rear of the stores (whether on an upper 
level or below grade) and often serve also as 
fire exits. With this type of project, necessi¬ 
tating service corridors, service courts can 
usually be fewer and more concentrated. 

Mezzanines are occasionally used to pro¬ 
vide storage and non-selling space. Such facil¬ 
ities have value in that they reduce the depth 
of space required and hence the land occu¬ 
pied, but they rarely produce savings in con¬ 
struction cost because of the need for greater 
height of store-building roofs for adequate 
clearances. 


CLIMATE CONTROL 

Today virtually all commercial space such as 
stores, offices, hotels, and pedestrian malls 
are maintained the year round within certain 
limits as to temperature and relative humidity. 
In most climates this means heating and humid¬ 
ification in the winter, cooling and dehumid* 
ification in the summer, and at least ventilation 
in the intermediate seasons. 

The problem of cooling is proportionately 
more important than heating, even in rela¬ 
tively cold climates, because of the necessity 
to compensate for the body heat and moisture 
emitted by crowds of people and the heat from 
electric lighting, especially the incandescent 
type. It is not uncommon, even in the north, 
for the cooling system of a department store 
to operate almost into the winter season. 

When this climatization of commercial space 
began to be adopted in the earlier shopping 
canters, it was frequently a matter of tenant 
choice and expense. The developer would sup¬ 
ply the minimum heating required by the code, 
and each tenant would then decide whether 
or not to install his own air-conditioning sys¬ 
tem. This method is still used in neighborhood 
strip centers. As air-conditioning became more 
universal, however, it became logical for the 
developer to take advantage of his stronger 
buying position and have the air-conditioning 
installed on his own account as individual 
systems in each of the stores of his project, 
charging each tenant enough more rent to com¬ 
pensate for the cost and having each tenant 
responsible for operation and maintenance. 
Compressors and fans, as well as ‘‘cooling 
towers" required in the case of larger stores, 
were installed in basements, on mezzanines, 
and on roofs. Roof installations, necessary 
both for lower cost and engineering require¬ 
ments. became large and unsightly. This led to 
efforts to concentrate the equipment as much 
as possible and to surround it with lightweight 
or, preferably, masonry screen walls creating 
penthouses on the roofs. With this system of 
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air*conditioning, each tenant always paid the 
retail electric rote applicable to the service 
required by him. 

In the late 1960s, a new trend set in for the 
larger regional centers. The developer and his 
mechanical engineer found they could profit* 
ably work out a system involving a central 
cooling and heating plant for the entire proj¬ 
ect. metering and selling chiliad water and 
hot water to each of the tenants and, of course, 
providing complete air-conditioning and heat¬ 
ing for the mall and other public space. In this 
type of operation the developer installs the 
central plant, all the equipment for the mall, 
and the distribution lines for the heated and 
chilled water to the individual tenant spaces. 
Usually each tenant and/or store owner then 
installs the heat eschanger, fans, and distri¬ 
bution ducts within his own premises. The 
developer buys electric power at low rates 
because of the large amount purchased, and 
the individual tenant pays the developer for 
the water used at a lower rate than that which 
he would have had to pay in the case of his own 
individual plant. However, the tenant still pays 
enough to allow the developer to make a profit 
on the overall central plant operation. Because 
of this demonstrable and sometimes very sub¬ 
stantial annual profit from the sale of heated 
ond chilled water, the developer can finance 
the central plant so that it does not increase 
his equity investment. This had not been true 
before the 19608. 

In some states the developer can go even 
further and set up a so-called totaf energy plant, 
producing the electricity itself by moans of gas 
or other fuels. Such systems are. in effect, 
private utility companies and subject to state 
law. 

Should the developer wish to stay out of the 
problems of negotiation with tenants and 
operation of the central plant, there are com¬ 
panies that will undertake, for suitable remu¬ 
neration. the construction, operation, and 
ownership of the system on behalf of the 
develupei. In this case, it is obvious that 
financial and engineering responsibility of the 
operating company must be clearly established. 

It is always aasantial that design provi¬ 
sion be made in the earliest stages of the plan¬ 
ning for all items of mechanical equipment, 
with allowance for floor space, for weight, 
for ceiling clearances, and for suitable visual 
effects of supply and onhaust grilles, especially 
in malts. 


PARKING AND TRAFFIC 

The need fur parking was one of the primary 
factors leading to the development of the shop¬ 
ping center concept. Provision of adequate and 
convenient parking is, in fact, a basic require¬ 
ment of any shopping center, regardless of its 
size or location, in suburban areas where 
almost all the trade comes by automobile, a 
ratio of between 5 and 6 car spaces per 1.000 
sq ft of leasable store area is mandatory. In 
the central business district, where mass 
transportation and walk-in trade can be count¬ 
ed on for a substantial part of the clientele, 
the ratio can go down to as low as 2.5 to 3 
cars per 1.000 sq ft. 

In strip centers, customer parking is gen¬ 
erally between the roadway and the line of 
storefronts. 

In regional suburban centers, the parking 
normally is on grade and completely surround¬ 
ing the shopping complex. Where land costs 
approach the cost of parking decks, it is be- 
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coming more frequent to deck at least a portion 
of the site area, often where topography aids 
the situation. 

In central-busmess-district projects, because 
of very high land cost, the parking usually has 
to be multidecked and is preferably contiguous, 
connecting directly with different levels of the 
center. It can also, for further economy of land 
use, be above the retail floors on decks as roof 
parking; or. more customarily, it can be below 
the retail levels in basement or partial base¬ 
ment locations. Though basement parking is 
the least desirable from the viewpoint of the 
shopper s normal psychology and is also least 
desirable from the construction coat point of 
view, it is a relatively common arrangement 
due to inadequate land area and to the legal 
aspects of the federal urban renewal programs. 
In such programs, in order to conserve land 
area and cost, the developer frequently can 
build the complex on air rights over multi¬ 
decked garage facilities built by one or another 
government agency. 

It has been stated by authorities on the sub¬ 
ject, however, that for customer acceptance it 
is better to have parking above grade, even up 
to six or eight levels, than to have it more than 
one or two levels below grade. 

In the matter of parking layout, car stalls 
can be set at angles (soy. 70 ) to the lanes, 
which then requires one-way traffic; or stalls 
can be at 90 to the lanes, permitting two-way 
traffic. The former is easier for the actual posi¬ 
tioning of the cor in the stall but more compli¬ 
cated and inflexible for the customer, due to 
the one-way pattern. Although both are com¬ 
monly used, the 90 arrangement is some¬ 
what more frequent for grade parking whereas 
the angled system is more customary for 
garages and decks. 

Parking lanes, including the stalls on each 
side, range from 60 to 64 ft in width for 90 
parking and from 56 to 5B ft for angled parking. 
In any docked parking layout. It is Important 
that deck widths be multiples of these standard 
dimensions. Otherwise, wasted deck area sub¬ 
stantially increases the cost per cor of the 
parking without any offsetting advontagos. 
In the case of multi-use central-business-dis- 
tnct structures, the proper column spacing, 
requirements of parking, merchandising, 
offices, and hotel use vary considerably, and 
the planning becomes very involved. Practical 
decisions must be made as to which facility 
governs, and in no case must the "tail be 
allowed to wag the dog. 

In the typical shopping center, parking is 
provided by the developer In the case of cen¬ 
tral-business-district renewal projects, how¬ 
ever, parking may be provided by a parking 
authority, renewal agency, or others. It may or 
may not be leased to the developer, or it may 
be built by the developer and leased to a park¬ 
ing authority or others. 

In the case of double-level malls in the 
suburbs, topography can be an aid rather then 
a hindrance through provision of on-grade 
parking at two different levels —one parking 
area at the level of the upper mall, the other ot 
the lower, thus equalizing the parking access 
and convenience for each level of the mall. 

There are a number of ramp systems for 
decked parking and various patterns of parking 
lanes or bays for both ramped and grade park¬ 
ing. In the case of grade parking, lanes or bays 
should generally be at right angles to the build¬ 
ing facades to enable shoppers to walk directly 
to the building complex without threading 
through parked cars, as with lanes parallel to 
the facades. 
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LANDSCAPING 

This visually important element of shopping 
canter design rarely receives the attention and 
budget its importance deserves. Most sub¬ 
urban customers have gardens and are land¬ 
scape-conscious. Nevertheless, there are 
literally hundreds of shopping centers that 
ora surrounded by barren oceans of monoto¬ 
nous asphalt. The primary reason for this situa¬ 
tion is that the landscaping is installed last, 
is not related directly to the building construc¬ 
tion operation, and consequently is vulnerable 
to “corner cutting" by the developer, especially 
if the project cost is running over the budget 

The landscaping in the regional, that is to 
say, suburban center usually has two compo¬ 
nents: interior, i.e-, the landscaping in the mall, 
and exterior, i.e., that outside the buildings and 
in the parking areas. Because of the climate 
control in the typical enclosed mall, tropical 
planting can be maintained provided that ade¬ 
quate light, water, and drainage are supplied 
and there is proper maintenance. Although mall 
landscaping should not be luxurious to the 
point of blocking views of stores and interfer¬ 
ing too much with cross-mall shopper traffic, 
mall landscaping can become a very powerful 
attraction to shoppers and provide a great deal 
of advertising and public relations value. When 
conditions are not suitable for living plants, 
good results can sometimes be obtained with 
properly fabricated artificial material. 

For the exterior landscaping of the project, 
the principal problems are (1) the budget; (2) 
proper scale and effect in relation to the build¬ 
ings; (3) suitable maintenance, including the 
problems involved in snow removal: (4) the 
necessity for obtaining maximum visual impact 
the first year of the center's operation. 

As to this last item, the developer is not so 
concerned with how the planting will look 
in 10 years because the first 3 years of the 
center's operation are the most critical. It is 
during those years that everything must be at 
its best, and success is or is not established 

As to scale and effect, it is obviously difficult 
to obtain satisfactory results when a building 
mass may be as much as 2,000 ft long and only 
20 ft high, and where vast acres of parking 
must be laid out with maximum convenience for 
those parking their cars (Fig. S). 

The following basic criteria, if used with 
imagination and a reasonable budget, can pro¬ 
duce maximum effects for minimum coals: 

а. Maas effects through close spacing of 
several trees or bushes in clumps or rows 
Better to group five trees a few feet apart than 
to spot them singly, such as at ends of parking 
lanes, where they will be lost visually. 

б. Concentration of the planting near the 
buildings where it will have the most effect, 
and not on the periphery. 

c. Use of long lines of hedges (not /ess 
than 3 ft high, and of inexpensive plant mate¬ 
rial if necessary) wherever the parking pattern 
will permit. The hedges cut the line of sight 
from the normal eye level at 5 ft and, especially 
inside a car, at 4 ft. If the hedges are properly 
located, they can effectively conceal from view 
large areas of the parking pavement. This can 
go a long way toward preventing the "sea of 
asphalt " effect. 

d Installation of the maximum-sised plant 
material the budget will permit. Better to omit 
parts of the planting and use cheaper varieties 
of material than to have to wait 10 years for the 
plants to produce the proper effect 

As the regional centers must grow larger, 
more complex, and more glamorous to main¬ 
tain their competitive positions, the quality 
and extent of the landscaping on future proj¬ 
ects should steadily improve. 


LIST OF STORES BY LOCATIONS 

For reference purposes, the alphabetically 
arranged lists below represent a chock list of 
stores that the Council * considers are suitable 
for the several categories of real estate location 
in shopping areas. 

No. 1 Locations (100 Percant or “Hot Spot“) 

1. Bakery 

2. Boys' clothing 

3. Candy store 

4. Children's wear 

5. Cosmetics and perfume 

6. Costume jewelry 

7. Department store 

8. Drugstore 

9. Five and ten 

10. Florist 

1 1. Gift shop 

12. Girls apparel 

13. Grocery (cash and carry) 

14. Handkerchiefs and handbags 

15. Hosiery shop 

16. infants' wear 
1 7. Jewelry 

18. Leather goods and luggage— (depends 
on ability to pay high rent) 

19. Lingerie 

20. Men's clothing 

21. Men s furnishings 

22. Millinery 

23. Novelties 

24. Optical shop 

25. Paperback book store 

26. Photographic supplies and cameras 

27. Popcorn and nuts 

28. Prescriptions (may not be possible 
because of drugstore) 

29 Restaurant 

30. Shoes, children's 

31. Shoes, men's 

32. Shoes, women's 

33. Sportswear, women's 

34. Tobacconist 

35. Toilet goods 

36. Variety store 

37. Women s wear 

The following shops may go equally wall 
in either No. 1 or No. 2 locations; 

1 ■ Cafeteria 

2. Dry goods 

3. Newsstand 

4. Service grocery 

No. 1 locations should be held largely for 
shops that keep open on certain common 
nights. 


No. 2 Locations (Near the 100 Percent Area) 

1 Art store and artists' supplies 

2. Athletic goods 

3 Auto supplies 

4. Bank 

A bank should not be in a no. 1 location, 
as it has limited open hours and when closed 
has a deadening effect on ad)acent shops. 

5. Bar (liquor) 

6. Barber shop (basement in the no. 1 
location) 

When deciding on width of a barber shop, 
consider carefully the number of lines of 
barber chairs in order that space will not be 
wasted. 

7. Beauty shop 


J. Ro$i McKeever |ed.), r/ra Community Buildors 
Handbook, Urban Land Institute, Woshington, O.C.. 
1968 

' Community Builders Council of the Urban Lond Insti¬ 
tute. 


8. Bookstore 

9. China and silver 

10. Cleaners and dyers (pick-up) 

11. Cocktail lounge 

12. Corset shop 

13. Delicatessen (also in no. 1 location 
in some cases) 

14. Electrical appliances 

15. Fruit and vagetable market (should be 
considered in relation to regular grocer) 

16. Glass and china 

17. Laundry agency 

18. Linen shop 

19. Liquor store 

20. Maternity clothes 

21. Pen shop 

22. Radio and television 

23. Sewing machines and supplies 

24. Sporting goods 

25. Stationery and greeting cards 

26. Telegraph office 

27. Theater (or no. 3 location) 

28. Woolens and yarns 

The following shops may go equally well 
in either no. 2 or no. 3 locations; 

1. Gas, power, and light company offices 

2. Ticket offices 

3. Toy shop 

No. 3 Locations 

1 Army goods store (or in no. 4 location) 

2. Art needlework shop 

3. Baby furniture 

4. Building and loan office 

5. Chinese restaurant 

6. Christian Science Reading Room (or 
second floor in no. 2) 

7. Dance studio (or no. 4 location) 

8. Doctors and dentists 

Doctors and dentists sre not fsvored in 
central locations. JsnitorisI expense for 
doctors' offices is at least twice as high ss for 
ordinary office apace. Also, they are herd 
tenants to pisaas as to maintenance. 

9. Drapery and curtain shop 
10 Electrical equipment and repair 

11. Express office (a popular service that 
helps build up a retail area) 

12. Furniture (pays low rent per square 
foot) 

13. Hardware 

14. Health foods store 

15. Hobby shop 

16. Interior decoration 

17. Ladies' and men's tailor (or second 
floor in no. 1 or no. 2 locations) 

18. Mortgage loan office (or second floor 
in no. 2 location) 

19. Office supplies and office furniture 
(pays low rent per square foot) 

20. Optometrist and optician (or no. 1 or 2) 

21. Paint store 

22. Photographers (or second floor in no. 1 
or no. 2 locations) 

23. Piano store (tow rent) 

24. Pictures and framing (low rent) 

25. Post office 

26. Power and light offices 

27. Real estate offices (or no. 4) 

28. Shoe repair 

29. Tavern 

30. Ticket offices 

31. Travel bureau (or no 2 location) 

No. 4 Locatioiis 

1. Aotomatic family laundry service 

2. Bowling alleys 

3. Carpets and rugs, oriental 

4. Diaper service 

5. Dog or cat hospital (without outside runs) 

6. Drive-in eating places 

7. Radio and television broadcasting station 
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By VICTOR GRUEN, AIA* 


The shopping center Is one of the few 
new building types created in our time. 
Becouse shopping centers represent group¬ 
ings of structures and because of the un* 
derlying cooperotive spirit involved, the 
need for environmental planning for this 
building type is obvious. Where this need 
has been fully understood, shopping centers 
hove taken on the characteristics of urban 
organisms serving a multitude of humon 
needs and activities. 

SELECTING THE SITE 
Location 

For the purposes of this discussion, the 
term "location"^ indicotes the general orea 
in which to select a shopping center site. 
The merits of location, whether the land 
has already been acquired or is being 
sought, must olways be subjected to core- 
ful economic analysis. If the site hos al¬ 
ready been acquired, the economist directs 
his study toward the economic charac¬ 
teristics of the location in an effort to 
decide whether the particulor property 
should be developed os a shopping center 
project, and if so, what its size and chor- 
octer should be. If the site has not yet 
been acquired, the economist must make 
a study of the general area within which 
the most suitable location con be pin¬ 
pointed. This over all study may involve 
as large an area as the metropolitan area 
of a large city. 

First, on analysis is made of the total 
available economic potential of the gen¬ 
eral area. The search is gradually nar¬ 
rowed down through analysis of various 
segments of the lorger area; a specific 
orea within the chosen segment that seems 
to offer the most advantageous potential 
is then examined, and finally, a defined 
location within this specific area is chosen. 
If properly undertoken, this procedure will 
usually establish the most suitable location 
for a shopping center. 

Inherent in any economic analysis is a 
study of the following factors: 

Population 

Income 

Purchosing power 

• The iltuntratiorm and certain other 
material in this section have been re~ 
printed, with perminnion, from Shop- 
pint? Towns US.\ by Virtor (Irncu and 
Larry Smith, pnhlii*hrd by Hcinhold 
Luhlishinff Corp., Sew V’orA* (1960). 


Competitive focilities 

Accessibility 

Other related considerations. 

Attention most be poid not only to the 
existing population but also to prospects 
for future growth, which may be forecast 
by reference to past growth rates, the 
trend of population shifts, ond the avoil- 
ability of remoining suitable lond for resi¬ 
dential development. 

Population 

In forecosting the population trend for 
ten or fifteen years, consideration must be 
given to such factors as existing popula¬ 
tion density, zoning restrictions, physical or 
man mode barriers to the development of 
new residential areas (mountoins, water¬ 
ways, industrial oreos, public parks, ceme¬ 
teries, airports), ond other land uses thot 
would forestall residential development. 

The composition of the population in 
the trode orea, as for as racial or eco¬ 
nomic characteristics are concerned, is im¬ 
portant in various regions of the country. 


In areos where strong traditions or preju 
dices exist, it moy be unreosonoble to 
expect that various ethnic groups will shop 
together. Also, it is unreosonoble to expect 
that persons of low- or middle-income 
groups will patronize a high-quality type of 
shopping center or, conversely, that persons 
in the highest income groups will shop gen- 
erolly In centers that feature medium- or 
low-priced merchandise. 

Trade area 

The term "trade area" is normally de¬ 
fined as "that areo from which is ob¬ 
tained the major portion of the continuing 
patronage necessary for the steody sup¬ 
port of the shopping center." 

The defining factors used in delineating 
a trade area vary from center to center. 
They include, but are not limited to, the 
size and influence of the proposed retail 
facilities, planning and design chorocteris- 
tics, travel time to and from the location, 
the existence of natural or man made bar¬ 
riers—such as railroads and rivers—that 





i 


Fig. 6. Schematic plan ot a shopping center location 

Shown in the plan tire trade areas, tfirans of 
access, and rario/ts htnriirs to acecssihihty. 
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would limit occesiibility either in fact or 
psychologically, and the existence of corn* 
petitive facilities. Thus the trade areas for 
various locations will not necessarily os- 
some similar sizes or shapes (Fig. 6). 

Site qualifications 

It is important that the land to be 
used possess, to the greatest degree pos¬ 
sible, the following qualifications: 

1. The site must be located in the most 
desirable general area as established by 
the economic survey. 

2. The site must be owned or controlled 
by the developer, or offer the possibility 
of acquisition. 

3. Land cost must be in keeping with 
over-oll economic considerations. 

4. Existing zoning must permit shopping 
center development, or a reasonable like 
lihood of rezoning must exist. 

5. The site must contain sufficient land 
to permit construction of facilities to meet 
the sales potential. 

6. The land must be in one piece, free 
of intervening roadways, rights-of-woy. 
easements, major waterways, or other ob¬ 


stacles that would force development in 
separated portions. 

7. The topogrophy ond shape of the site 
must permit advantageous planning and 
reasonably economical construction. 

8- The surrounding road pattern ond 
accessibility must allow full utilization of 
the business potential. 

9 The structure must be visible from 
major thoroughfares. 

14. Surrounding land uses should be 
free of competitive developments, and, if 
possible, should be of a nature that en¬ 
hances the operation of the shopping 
center. 

Rarely will o site completely fulfill all 
the above requirements, and advantages 
will have to be weighed and balonced 
against shortcomings. If the site alreody 
exists, it is sometimes difficult to separate 
the affection an owner may have for it 
(because of family sentiment or other 
reasons) from the hord facts of suitability, 
but it is well to remember thot most poorly 
operating centers in the United Stotes are 
locoted on just such "accidental' sites. It 
is, of course, possible that an existing site 


moy also fulfill the standord requirements, 
but determination should be made only 
after the some thorough scrutiny ond on- 
olysis thot would be given to a site to be 
purchased. 

The following list indicates the relative 
importance of vorious considerations in site 
selection; 


Location (volue of 50) Value 

Population within 1 mile—quantity 5 
Population within 1 mile—quality 3 
Population within 5 miles -quontity 7 
Population within 5 miles-quality 4 
Populotion from rural area— 2 

quantity 

Population from rural area—quality 1 

Pedestrian traffic shopping ot 4 

adjocent stores 

Pedestrian troffic nearby for other 3 

purposes 

Public transportation 5 

Automobile troffic—quantity 4 

Automobile traffic—ovailability 4 

Direction of population growth 7 

Area (value of 15) 

Size of plot 15 


TECHNICAL 

CONSULTANTS 



SPECIFICATIONS 


COST 

estimating 


SUPERVISION 


CONTRACTORS 


AUTHORITIES 


BROKER 


MINOR TENANTS 
MAJOR TENANTS 


o 


DEVELOPER S 
' ORGANIZATION 

, ARCHITECT S 
' ORGANIZATION 

I REAL ESTATE CONSULTANT'S 
ORGANIZATION 

DEVELOPER S CONTACT LINES 
• ARCHITECT S CONTACT LINES 
REAL ESTATE CONSULTANT S 
CONTACT LINES 
OUTSIDE ORGANIZATION 


Fig. 7. The planning team 
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Phytical characfTiitict (value of 25) 


Shape of plot for design 4 

Plot not divided by traffic lanes 8 

location on arterials for eose of 4 

traffic control 

Cost of clearing and grading 2 

Cost of utilities and drainage 2 

Visibility 3 

Surrounding areas 2 

Avoilability (value af 10) 

Ease of acquisition and time 6 

Cost 4 


100 % 

ZONING 

Controry to nineteenth-century precepts 
of strict separation of industriol and resi¬ 
dential land, brought about by rapid in¬ 
dustrialization. most progressive planners 
and zoning boards today recognize that 
not all types of nonresidential activities are 
necessorily undesiroble in predominantly 
residential oreas. 

The modern shopping center that inte¬ 
grates commerciol. business, entertoinment. 
and cultural facilities within a carefully 
planned framework, separates various 
modes of traffic from one another, and 
provides for the protection of surrounding 
residential areas from any objectionable 
uses, has made a significant contribution 
in this direction. 

The developer may encounter any of the 
following zoning conditions: 

1. The site is commercially zoned, or 
zoned for a "lower'^ use, in which case 
there is no problem. 

2. The community has not yet adopted 
a zoning master plan, and the local plan¬ 
ning board is willing to grant suitable 
zoning. 

3. The entire site orea is zoned resl- 
dentially, or only a small portion, usually 
a narrow strip along the highways, is 
zoned for commercial use. The owner will 
then have to apply for rezoning of all or 
part of the site. 

THE PLANNING TEAM 

Depending on the size and complexity 
of the project, the planning team might, 
in neighborhood and Intermediate centers, 
consist of the developer, the architect, and 
in some instances, a leasing consultant or 
lease broker. In projects of greater com¬ 
plexity and size, such as regional shop¬ 
ping centers, it may be well to add to the 
teom an experienced consultant in reol 
estate matters, well versed in shopping 
center economics (Fig. 7). 


THE PLANNING SCHEDULE 

Shopping center planning is a lengthy 
process in which each step must logically 
follow from the previous one. Impatient or 
snap decisions moy result in cotastrophe. 
First, a tentative planning and construction 
schedule is outlined which may be divided 
into five phoses: 

Exploratory phase 

Preliminary phose 

Final planning phase 

Construction phase 

Opening phase. 

For regional centers, each of these phoses 
is likely to be clearly defined and even 
subdivided into various stages; for smaller 
centers the activity may be consolidated 
into fewer stages. 

1. Exploratory photo: All pertinent cir- 
cumstonces and conditions are thoroughly 
probed, and the conceptual image of the 
shopping center is estoblished, 

2. Preliminary photo: Negotiations with 
major tenants and financing institutions 
are undertaken, and necessary adjustments 
are made. Preliminary drawings indlcoting 
all orchitectural and engineering aspects 
are completed. Preliminory specificotions 
are written, ond a reliable preliminary 
cost estimate is arrived at. 

3. Final planning photo: Working draw¬ 
ings and specifications are completed, es¬ 
tablishing a reliable basis for competitive 
bidding and for construction. Building per¬ 
mits are obtained. Invitations to bid are 
written. 

4. Contfrucfion photo: Controcts are 
awarded. The architect is engaged in 
general supervision, supported by clerks- 
of-the-works who are usually retained by 
the developer. The architect chooses ma¬ 
terials, selects colors, and integrates land¬ 
scaping and art work. The developer and 
the economist ore active in completing 
leasing, getting the center on an opera¬ 
tional basis, and preporing for the open¬ 
ing. 

5. Opening photo: The opening is on 
important event that calls for imoginotlon 
os well as careful planning. In recent 
years, shopping centers of varying size 
throughout the country have been opened 
with ceremonies ranging from the quiet, 
unobtrusive opening of o few stores ot a 
time, to moss opening ceremonies lasting 
for several days and featuring various 
kinds of attention-getting promotions. 

Timing 

It is difficult to estimate the time periods 
necessary for each phase of the planning 


schedule, because of fluctuationa in size 
and complexity of the project, availability 
of major tenonts ond of financing, climatic 
conditions, and the like. The following 
tabulation gives time ranges for regional 
projects proceeding under normal condi¬ 
tions: 


7/me span. 


Exploratory photo 
(26 to 56 weeks) 

weeks 

Feasibility study 

8 to 12 

Conceptual planning stage 

4 to 6 

Presentation stage 

4 to 8 

Develapment stoge 

Proliminary photo 
(10 to 22 weeks) 

10 to 30 

Adjustment stage 

4 to 10 

Consalldatian stage 

6 to 12 

Final planning photo 
Conttruction photo 
(62 to 114 weeks) 

20 to 30 

Bidding 

4 to 6 

General building construction 

52 to 100 

Tenonts' building—interior 
construction 

6 to 8 

Total for planning and 
construction 

118 to 222 

(27 to 51 months) 


For intermediate centers (1(X),000 to 
300,000 sq ft), a reasonable time span 
is 18 to 40 months; for neighborhood 
centers the span, depending largely on 
tenant availability, is likely to range from 
12 to 24 months. 

SPACE ALLOTMENTS 

The architect's work starts with the plon- 
ning of the site. For this task he most 
have at his disposal the findings of the 
economic analysis establishing the total 
rental area that can be supported by the 
shopping potential, broken down Into main 
merchandising cotegories. He must hove 
some idea of other uses to which the land 
should be devoted, and an idea of other 
probable zoning problems. On the basis 
of feasibility studies, he now hos a gen¬ 
eral idea of traffic and accessibility, as 
well as full Information about physical 
conditions of the site (including a topo¬ 
graphic survey) and, as a result of test 
borings, about soil conditions. Sometimes 
he also knows the basic requirements of 
the potential major tenant or tenants. 

With this information, he begins plan¬ 
ning by carefully allocating portians of 
the lond to specific uses. These uses fall 
into seven basic categories: 
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■ SHOPS 

I-• PARKING 

Fig. B. Strip center inith curb parking 


Fig. 9. Strip center with off*ttreet parking 
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Fig. 10. Dmibie strip center with 
off-street parking 
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Fig. 11. Mall center with only 
one magnet 
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Fig. 12. Mall center with magnet 
centrally placed 



Fig. 13. Cluster-type center 



Fig. 14. "Introverted“ center 


1. Structures 

a. For retail purposes (retail areas) 

b. For service purposes (heating and 
air-conditioning plants, electric sub¬ 
stations, maintenance shops, truck 
roods, loading docks, ond equip¬ 
ment storage) 

c. For other commercial uses (offices 
and recreational facilities) 

d. For public use such os civic and 
social facilities (community center, 
auditorium, exhibition space, and 
children's play areas) 

2. Cor storage areas 

a. Surface parking lots 

b. Double-deck or multiple-deck ga¬ 
rages 

3. Pedestrian areas 

a. Molls, courts, lanes, and plazas 

b. Covered pedestrian areas, such as 
public corridors and covered molls 
or courts 

4. Automobile movement areas 
Distribution road system on site 

5. Public transportation areas 

Bus roads, bus terminals, and taxi 
stands 

6. Buffer areas 

landscaped areas separating cor 
storage areas or service oreos from 
the public road system, or areos sep¬ 
arating parking areas from one an¬ 
other or parking areas from service 
areas 

7. Reserve areas 

Portions of site to be held in reserve 


for the planned growth of the shop¬ 
ping cehter. 

SITE PLANNING PRINCIPLES 

The allocation of space for these and 
possibly other uses should be guided by 
certoin plonning principles in order to 
attain the highest feasible productivity of 
the land over an extended period of time: 
(1) Safeguard surrounding areas against 
blight; (2) Expose retail facilities to maxi¬ 
mum foot traffic; (3) Separate various 
mechanized traffic types from one another 
and from foot traffic; (4) Create a maxi¬ 
mum of comfort and convenience for shop¬ 
pers and merchants; and (5) Achieve order¬ 
liness, unity, ond beauty, 

Foot traffic 

Exposure of all individual stores in o 
shopping center to the maximum amount 
of foot traffic is the best assurance of 
high sales volume. Suburban business real 
estate often hos been evaluated on the 
basis of passing automobile traffic—on 
evaluation which overlooks the fact that 
automobiles do not buy merchandise. It is 
only ofter the driver of even the most ex¬ 
pensive cor leaves it and becomes a pe- 
destrion that he can become a buyer. 
Therefore, if shopping centers are to pros¬ 
per, dense foot traffic must be created. 
"Shopping traffic,the oct of walking from 
store to store, creates the lifeblood of a 


shopping center; and proper circulation of 
this shopping traffic ensures business success. 

Bearing in mind the relative importance 
in each instance of the size of the center, 
the shape of the site, the character of 
the tenancy, ond other reloted circum¬ 
stances. it is possible to weigh the ad¬ 
vantages and drawbacks of vorious types 
of site planning to achieve the desired 
foot traflRc. The manner in which site 
planning can influence the quantity of 
shopping troffic is illustroted in the sche 
matic plons (Figs. 8 through 14) discussed 
below. 

The degree of completeness of the sepa¬ 
ration between transportation and pedes- 
trion areas depends on the size of the 
shopping center. In a single commercial 
building, this seporation becomes effective 
only after the customer has entered the 
store. If there are two buildings. It might 
be possible to arrange a separated pe¬ 
destrian orea between them. The chonces 
to create separated pedestrian areas are 
slightly higher in an intermediate center. 
In o regional center, complete sepora¬ 
tion Is almost always possible and should 
be effected. Even in the smallest grouping 
of stores, such as a neighborhood center, 
it is possible to achieve a certoin omount 
of separotion by means of brood side¬ 
walks with landscaping, low garden walls, 
and the like. 

Strip center with curb parking (Fig. 8) 
In this plan, the shopping center Is com¬ 
prised of o row of stores extending 2,000 
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ft olong the highway. The shopper parks 
at the curb in front of the store, transacts 
his business, and then is likely to enter 
his car and drive off. Shopping or foot 
traffic is limited. 

Strip center with off-street parking (Fig. 
9). This shopping center consists of o 
2.000fl-long row of stores set back from 
the highway sufficiently to permit parking 
In front. The sidewalk, or covered walkwoy, 
encourages foot traffic along the store 
fronts. This plan generates a certain 
amount of shopping traffic and thus is 
clearly superior to the type shown in Fig 
8. Shopping traffic is nevertheless limited 
chiefly because of the 2.000 ft distonce 
between the extreme ends of the strip. The 
shopper may return to his car after each 
transaction and drive to the next store on 
his list, ignoring intervening merchants. 

Double-strip center with off street park- 
mg (Fig. 10} Here, the strip is divided 
into two rows of stores, feeing each other 
along a pedestrian moll, with porking on 
four sides. A ''magnet^" (department store, 
junior department store, or other major 
tenant store) is placed at each end. The 
2,000 ft strip of stores is now divided into 
two I.OOO-ft-long strips. With the distance 
between the two magnets now only half 
os great, foot traffic will be greater and 
the intervening stores will profit accord¬ 
ingly. Also, the creation of a highly desir¬ 
able pedestrian area shielded from the 
noise, smells, confusion, ond hazords of 
automobile traffic will contribute to greoter 
shopping traffic. 

Moll center with only one magnet (Fig. 
11) In this plan, the existence of only one 
magnet, locoted ot the extreme end of 
the pedestrian moll, reduces shopping 
traffic because of lock of interchange. The 
stores farthest from the mognet will par¬ 
ticipate very little in the troffic it generates 

Mall center with magnet centrally placed 
(Fig. 12): The orrangement of the pedes 
trian moll is the some os thot shown in 
Fig. 11. except thot the mognet is moved 
to a center position on one side of the 
moll This modification represents o con¬ 
siderable improvement over the previous 
exomple 

Cluster-type center (Fig 13) The moior 
tenant is ploccd in the center of o cluster 
arrangement. Nearly all stores thus be¬ 
come neighbors of the most powerful shop¬ 
ping-traffic puller 

introverted ' center (Fig. 14): This type 
exemplifies whot might be called the ''in 
troverted" center. In which all store fronts 
are turned toward the inside of the build¬ 
ing cluster. Entry into individual stores di¬ 
rectly from the parking lot is diminished 


or completely excluded. Shopping traffic is 
funneled through a limited number of en¬ 
trance arcades Into pedestrian oreos—a 
plan that markedly increases the density 
of shopping traffic and controls Its direction. 

Separation of traffic types 

1. Pedestrian from transportation: The 
separation of pedestrlon areas from trans¬ 
portation oreas is one of the cornerstones 
of good planning. The constant movement 
of vehicles within transportation areas In¬ 
evitably creates a certain omount of 
danger, noise, fumes, and confusion, which 
distract the shopper and diminish shopping 
enjoyment. 

2. Service from customer traffic: Service 
traffic in shopping centers represents a 
consideroble portion of mechanized traffic. 
Even in the smollest shopping center, serv¬ 
ice vehicles for deliveries, pick-ups, gar¬ 
bage and trosh collection, repair crews, 
construction and fixture contractors, and 
utility companies creote a significant por¬ 
tion of the over-all traffic. Separotion of 
service traffic from customer traffic is es¬ 
sential ond may be occomplished on one 
or two levels. 

Service areas on the merchandising or 
ground level in the form of truck roads, 
service courts, and other types of loading 
focilities, ore practical in the neighborhood 
and intermediate centers. Good planning 
principles demand thot such areas be 
properly shielded by screen wells or land¬ 
scaping and that service vehicles be able 
to enter or leove without interference from 
automobiles or pedestrians. 

Service areas on nonmerchandising levels 
permit the most productive spoce to be 
totally freed from service functions. Only 
the large center can achieve this separo¬ 
tion, for which there ore a number of 
possible arrangements. The truck tunnel 
under the shopping center mall is an ex¬ 
pensive solution that is more talked about 
than used. Service roods located ot the 
bosement level provide a less expensive 
solution ond are widely used. Where sub¬ 
surface or topographicol conditions make 
the construction of bosements improcticol. 
service and storage areas may be placed 
obove the merchandising level and con¬ 
nected to it by ramps. 

3. Public transportation from customer 
traffic: Separation of public transportation 
from customer traffic it essentiol. The de¬ 
signer must also consider the space needs 
for public transportation. Generous ar¬ 
rangements for public carriers with well- 
located and well-protected waiting areas 
will encourage transportation componies to 


use them. Space requirements for existing 
and future public transportation focilities 
should be discussed at the outset of site 
planning work, and if possible, provisions 
should exceed the required minimum. Stor¬ 
age spoce for buses should be provided 
on or near the site so the transportation 
compony con make extra facilities ovoil- 
able for peak periods, especiolly at closing 
hours. 

Orderliness, unity, and beauty 

The concept of orderliness, unity, and 
beauty is o mojor planning principle: it 
must be applied to every major and minor 
aspect of the project, and must permeate 
oil architectural expressions. Londscaping, 
signs, the architecture of structures, orchi- 
tectural treatment of spaces between struc¬ 
tures. composition of structures In relation 
to one onother. colors, ond materiols-all 
must adhere to this vital principle. 


PLANNING THE SURROUNDING AREA 

The term ''surrounding orea" con be 
understood either in its narrowest sense, 
that is, strips of land on the opposite side 
of the public roads adjoining the shopping 
center, or in its widest sense: the entire 
community within which a shopping center 
is located. 

A reciprocal relotionship exists between 
a shopping center ond its surrounding orea. 
A well-planned center can exert o highly 
invigorating influence on the area sur¬ 
rounding it, while a well-planned sur¬ 
rounding areo con add in lorge measure 
to the prosperity of the center. Conversely, 
o poorly planned or unplanned commer¬ 
cial grouping of stores con have o deteri¬ 
orating effect on its surrounding oreo, 
while the success of even the best-planned 
center can be endangered by o poorly 
planned or blighted surrounding area. The 
degree to which effective planning con be 
opplied depends on the generol location 
of the center, the size of the center, the 
investment policy of the developer, ond 
existing zoning and economic conditions. 

In general, if the site for a shopping 
center is the one remaining piece of land 
within a completely built-up orea, there 
will obviously be meager possibilities for 
influencing the choracter of the surround¬ 
ing oreo. Shopping centers in such areos 
usually operate under the handicap of 
having to be fitted into existing area and 
traffic conditions. On the other hand, one 
should consider the undoubted advantage 
of being provided with a fully developed 
buying potential. 
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Fig. 15. Original zoning plan 

Thv plan s/nnvfi zoning coaditions as they existed 
n'hvn the oeiyiaal shoppiny renter uuis projected. 



Fig. 16. Revised zoning plan 

The plan represents the architect s suggestions for the surrounding land use 
for the same shopping center shown hi Fig. 15. The revisions ensure control of 
the surrounding land by the developer. 
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Most shopping centers do not foil into 
this category since it would be rore to find 
a sufficiently large site for such construe* 
tion within o fully built-up area. Large 
tracts of land can usually be found only on 
the fringe of suburban developments or in 
comparatively empty areas between sub¬ 
urban growth. This foct applies especially 
to the large regional shopping center and, 
to a lesser degree, to the intermediate 
one. With some planning, however, both 
types can create sufficient pulling power 
to reduce the disadvantage of being at 
some distance from densely populated 
areas. 

The greatest opportunity for effective 
plonning of surrounding areas In relation 
to the shopping center is afforded when 
new communities are projected. Then it is 
often possible to set aside, in the master 
plan, sites of ideal size. 

Whether the shopping center developer 


acquires surrounding land with the inten¬ 
tion of developing it himself, or intends 
to negotiate with the owners of such land 
in order to persuade them to develop 
along the lines of best common interest, 
it is imporlont to moke o comprehensive 
plan for the land use of the surrounding 
area (Figs. 15 and 16). 

PLANNING FOR EXPANSION 

Planning for expansion should be con¬ 
sidered if the shopping center is locoted 
in a steadily growing oreo. In such a situo- 
tion the department store and other mojor 
stores will often express the desire to en- 
lorge when their soles volume reaches a 
stated figure. 

In order to make planning for ex¬ 
pansion feasible, certain prerequisites must 
exist. The carrying potential of surrounding 
public roads must be sufficient to absorb 


additional trafRc loads. The site must be 
large enough to permit the developer to 
hold space in reserve for additional build¬ 
ing, perking, ond troffic oreos; olterna- 
tively, additionally created income must 
be such as to justify capital investment 
for double-deck or multiple-deck parking 
structures at the time of enlorgement. Most 
important, the developer must be reoson- 
obiy certain that the growing buying po- 
tentiol of the area will not be more effi¬ 
ciently served by existing or future com¬ 
petition. For example, if suitable shopping 
center sites exist within the trode oreo, 
the likelihood of such future competition is 
great. These and other related factors 
must be carefully considered before making 
a decision to plan for expansion. 

If it is decided to plan with a view to 
expansion, certain measures must be taken. 
Since the desire of department stores and 
other major tenant stores for growth is 



building 

parking 


area 

area 


future enlargement 
^32/ZZ/Z^ future enlorgement 


Fig. 17. Plan for expansion 


XorthlamI ('enter, Detroit; Victor Grnnt AsKociates, Architecta, 
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usually best met by provisions for vertical 
additions, the construction of larger foun¬ 
dations and heavier columns os well as 
roof slabs strong enough to carry future 
floor loads are required. Horizontal growth 
is difficult to accomplish without destroying 
the relationship between shopping center 
buildings and other elements. Land must 
be held in reserve for the enlarged park¬ 
ing needs that will be created by ex¬ 
panded shopping focilities. When the origi¬ 
nal construction is completed, these reserve 
areas will hove to be properly landscaped 
in order not to mar the over-all appeor- 
once of the center. Central air-condition¬ 
ing ond heating-plant structures must be 
dimensioned to provide space for addi¬ 
tional equipment, and all underground 
utility lines should be of sufficient size to 
meet ultimate needs. The general plon 
shown in Fig. 17 indicates existing struc* 
tures ond provisions for expansion. 

PLANNING FOR DEVELOPMENT 
IN STAGES 

Planning for development in stages 
should be considered if the shopping center 
site is located in on area that has not 
reoched its ultimate population potential 
and if a quick acceleration of population 
growth may be expected. Another motiva¬ 
tion for development in stages may be 
the desire of a land owner to moke some 
immediate use of his land even though full 
utilization will be practical only in future 
years. 

Planning for development in stages can 
be successfully accomplished only if o 
total master site-use plan is completed 
before construction or even detailed plan¬ 
ning of the first stoge is undertoken. 

TRAFFIC 

Traffic planning, an integral part of 
planning the site and the surrounding orea, 
ploys an important role in the proper 
functioning and success of the shopping 
center. It should be borne in mind, how¬ 
ever, that the shopping center is not to 
be planned to serve traffic; rather, troffic 
is to be planned to serve the shopping 
center. Basic traffic planning concerns the 
planning team as a whole and the archi¬ 
tect in particular. 

Before the site is finally decided upon, 
serious consideration must be given to its 
accessibility. It Is essential to gather all 
information obout existing roads and the 
trafTic-corrying capacities of the surround¬ 
ing road system, as well as to establish 
the expected additional traffic load gen¬ 
erated by the new shopping center. 

Although the architect will avail himself 
of the assistance of o troffic engineer, the 


specialist should not be expected to fur¬ 
nish basic concepts but should ossist the 
orchitect in finding solutions within the 
framework of general and specified plan¬ 
ning aims. Traffic planning is the responsi¬ 
bility of the architect since It is part of 
the general planning of the center. 

Aims of frofFtc planning 

1. Easy traffic flow on surrounding road 
system. The existence of enterprises that 
would result in a constant entering and 
exiting of cars along the roads opposite 
the shopping center would disrupt the flow 
of troffic and is therefore highly undesir¬ 
able. (This is one reason why proper plon- 
ning of the surrounding area is so im- 
portont.) The existence of many side roads 
opposite the shopping center would olso 
interfere with good traffic flow. The plan¬ 
ner's main tosk is to see to it that auto¬ 
mobiles can enter the site without slow¬ 
downs. 

2. Effective transfer of rood troffic onto 
the site. If outomobiles were driven di¬ 
rectly from on odjoining highway onto 
parking-lot lanes, chaos would result. The 
circulatory road that functions os a turn¬ 
off lane from the highway, making possible 
a groduol change of speed from fast-mov¬ 
ing traffic to slower parking-lot traffic, 
ploys an extremely important role. 

3. Even and effective distribution of 
traffic on the site. The customer should be 
free to drive to any of the parking areas 
that surround the center so thot he may 
come as close as possible to the store 
where he will moke his first purchose. 
Secondary traffic movements within the 
parking area must be facilitated. In lorger 
centers, arrangements must be made to 
guorantee the easy flow of circulatory 
traffic, avoiding any interference with pe¬ 
destrians walking to ond from the center's 
structures. 

4. Convenient ond efficient arrangement 
of car storage facilities. The aim of the 
parking-lot layout should not be to achieve 
the greatest possible number of parking 
stalls, but rather to ensure the greatest 
possible turnover of cars during o given 
period. Parking capacity is a valid measur¬ 
ing stick only if it denotes the number of 
conveniently arranged and dimensioned 
porking stalls. 

Walkwoys for pedestrians will result in 
greater safety for shoppers and will elimi¬ 
nate the slowing down of vehicles, but 
will reduce the number of parking spaces 
in any area. Surfacing of good quolity 
will speed parking and reduce mainte¬ 
nance costs, lanes should be clearly num¬ 
bered with signs visible to the motorists 
when entering the lot os well as when 
returning from shopping. Proper illumina¬ 


tion is essentiol for safety and speed of 
parking operations. 

No formula for proportioning parking 
areo to soles oreo is recommended. Exist¬ 
ing successful shopping centers provide 
from 3 to 9 car spaces per 1,000 sq ft 
of rentable area; however, eoch project 
most be decided on its own merits. An 
allowance of 400 sq ft per stall, includ¬ 
ing drives, walks, and landscaping, is 
recommended. Wide stalls arranged ot o 
45-deg angle permit the fastest ond most 
comfortable parking. The moximum size 
recommended for a single parking lot is 
800 cars. 

5. Separation of service vehicles from 
customer car traffic. For service vehicles 
(trucks, trailers, and garbage- ond trash¬ 
collecting vehicles), separate roads, branch¬ 
ing off from the general rood system at 
points removed as for os possible from 
the shopping area, should be provided. 
Ideolly—and this con be accomplished in 
lorge regionol shopping centers—separate 
entrances and exits to the public road sys¬ 
tem should be planned. If this orronge- 
ment is not feasible, the service roads 
should branch off from the perimeter cir¬ 
culatory rood or, in s’moller centers, from 
general entrance ond exit roads before 
such roads take on the characteristics of 
parking lanes. Under no circumstances 
should service vehicles cross roads that 
directly serve parking operations. Public 
transportation vehicles should be similorly 
separated from customer car traffic. 

CHARACTER OF THE BUILDINGS 

The shopping center establishes a new 
environment resulting from the banding to¬ 
gether of individual businesses in coopera¬ 
tive fashion with the aim of creating 
greater cammercial effectiveness through 
unified endeavor. It is important that the 
individual characteristics of the participants 
nat be suppressed, but encouraged. It is 
equally important, however, that a strong 
common denominator be created to tie the 
individual enterprises inta a homogeneous 
unit. These dual aims can be achieved by 
skillful planning and design. Buildings for 
single tenancy, for example, are planned 
not only in accordance with the specific re¬ 
quirements of the specific tenant, but also 
in harmony with the character of the over¬ 
all shopping center architecture. Such build¬ 
ings thus offer a variation of the main 
theme rather than the introduction of a 
new one (Fig. 18). 

Regimentation is as much to be shunned 
as anarchy. Complete control of store-front 
design results in monotony and dullness, 
and diminishes the enjoyment of window 
shopping, which thrives on excitement ere¬ 
cted by ever-changing designs and colors. 
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PEDESTRIAN 


GREATER 

DEPTH 


Greater depth is needed if shopping traffic moves on both sides 
of individual stores 


The cooperative spirit is best expressed if 
individual design of tenont stores is en- 
cooroged within estoblished limits; oround 
these individuol design oreas there must 
be a fromework of orchitecturolly con¬ 
trolled areos large enough and treated 
with sufficient forcefulness to hold the 
varying expressions firmly together (Fig, 
19). 

PEDESTRIAN AREAS 

Open spaces must be more than narrow 
lanes between long rows of stores. They 
must be busy ond colorful, exciting and 
stimulating, must moke walking enjoyable, 


and provide places for rest and relaxation. 
All the senses should be reworded. Trees, 
flowers, fountains, sculpture, and morals, 
as well os the architecture of freestanding 
structures, are vltol parts of the over-all 
scheme. Public events such as fashion 
shows, holiday celebrotlons, and exhibi¬ 
tions are all parts of the life in these 
open spaces, as ore snack bars, outdoor 
cafes, and restourants. 

Shopping must thus be understood os 
more than a utilitarian activity. The en¬ 
vironment should be so ottroctive that cus¬ 
tomers will enjoy these trips, will stay 
longer, ond return more often. This will 
result in cosh registers ringing more often 
and recording higher sales. 



Stores of varying depth and width can be arranged between 
multiple-tenant structures by skillful division and orientation of 



Anarchy in store-front design 



Regimentation In store-front design 



Individuality in store-front design within o strong architectural framework 





Rg. 19. Storo-fiom design 
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By MURRAY S. COHEN. AIA, Archileol 


GENERAL 

Peopitt Iov 0 to look, wiodow'shop, and buy. 
Shopping as an experience should provide fun, 
which in turn provides profits A successful 
store or shop is one that is designed to mer* 
chondise in addition to looking good. A store 
can be divided into two principal parts: the 
extarior, which gives identification, encoin* 
passes the storefront, show windows, and dis¬ 
plays, and the interior, where the promise of 
the storefront display is delivered. Briefly 
Slated, the storefront initiates the sale, and the 
interior consummates it. 

The storefront and the design of the facade 
must be attractive in order to catch the shop¬ 
pers attention and to draw the customers in 
from the street or from the moll in shopping 
centers. Graphic identification, with bold color, 
lighting, lettering, and logos, and attractive 
display of merchandise are the initial steps. 

In enclosed malls, the glass-enclosed show 
windows are often eliminated or minimized. 
The *'show window " displays are set up in a 
large vestibule, perhaps elevated or on portable 
platforms, and become part of the interior. 
Hence the demarcation between the exterior 
and the interior is not physical, rather the two 
are integrated, and it is difficult to define where 
one ends and the other begins- This is partic¬ 
ularly true in enclosed shopping malls. The 
open or no front generally promotes more 
impulse buying; department stores will often 
make their entrances on extension of the mall 
so that the shopper will be easily enticed into 
the store. When doors are used, either on the 
street or on the mall, they should bo well 
marked and easy to find. Entrance to the in¬ 
terior should be easy, related to interior traffic 
flow and layout, and should be accessible to 
vertical transportation, if any. 


PRINCIPLES OF RETAIL SHOP DESIGN 

In order to design satisfactory shops, the first 
requirement is an understanding of those por¬ 
tions of current merchandising theories which 
affect the design problem. Briefly, ’'merchan¬ 
dising psychology consists of, first, arousing 
interest; second, satisfying it. 

With staple goods the first phase is almost 
automatic. When nonstaplos. accessories, or 
specialties other than demand' goods are to 
be sold, methods of arousing interest may be¬ 
come more complex. 

The second phase — the actual sale — involves 
factors of convenience which are desirable in 
order to make buying easy, to satisfy custom¬ 
ers completely, and to achieve economy of 
space and time for the store management. 

Both phases affect the design of retail shops, 
and are closely interrelated. In some cases the 
planning problems involvetl cannot be segre¬ 
gated. A more detailed listing of stops in the 
merchandising process, as they affect shop 
design, follows: 


Attracting Customers 

This con be accomplished by means of adver¬ 
tising, prices, show-window displays, or new 


or remodeled quarters, which occupies much of 
a merchant's efforts. Of these, storefronts and 
display windows are important to the store 
designer. 

Inducing Entrance 

Show windows, in addition to attracting 
passersby, should induce them to enter the 
store. Show windows may be opened up to dis¬ 
play the shop's interior; or closed in, to give 
privacy to customers within. Door locations 
require study in relation to pedestrian traffic 
flow, grades of sidewalks and store floors, arrd 
interior layout of the shop. In colder climates 
drafts and outdoor temperature changes can be 
controlled at the door. 

Organizing Store Spaces 

Organizing store spaces, and consequerrtly the 
merchandise to bo sold, into departments, 
enables customers to find objects easily, and 
permits storekeepers to keep close chock on 
profits or losses from various typos of goods. 
Store lighting and ’ dressing” ore simplified. 
Evan small shops benefit from a measure of 
departmentalization; in large shops, the prac¬ 
tice becomes essential as methods of training 
snlospoople, of handling, controlling, and 
wrapping stock become more complex. 

Interior Displays 

Interior displays require particular attention in 
speciolty shops. Types range from displays 
of stople goods which assist customers in se¬ 
lection. to displays of accessories which the 
sale of staples may suggest to the customer. 
Problems of arrangement with regard to mer- 
chondise. departments, and routes of custom¬ 
ers' approach are involved. 

Relief from the repented impact of merchan¬ 
dise sales efforts and displays is necessary 
in most shops. Experienced salespeople can 
tell at a glance the customer who is satiated 
with shopping and loo bewildered to buy. After 


he has beef> refreshed by a brief rest, the cus¬ 
tomer's interest can be recaptured quickly. 
Such relaxation may be mental or physical, or 
both. 

Conveniences 

Conveniertoes intended primarily for the cus¬ 
tomers benefit, while not strictly allied to the 
problems of attracting trade or selling goods, 
are necessary to some types of shops. A florist, 
for instance, provides a card-writing desk or 
counter in his shop. In other shop types, partic¬ 
ularly those whose prices are above the over¬ 
age. such extra provisions are often highly 
desirable Conveniences of this kind include: 
telephone booths, drinking fountains, lavato¬ 
ries or powder rooms, desks for writing cards 
or checks, stools or chairs at counters or in 
special sales rooms, and vanity tables or trip¬ 
licate mirrors for certain types of apparel 
fitting rooms 

In regard to finishes and equipment, the 
idea may be extended to include: floor sur¬ 
facing for comfort: acoustic treatment of 
ceilings and possibly walls: illumination of 
pleasant, sometimes special, quality, and air 
conditioning. All these have been found profit¬ 
able investments in various cases. Their neces¬ 
sity or desirability depends to an extent on the 
type of shop, its location, or the climate of the 
locality. 


INTERIORS 

The successful retail shop is an efficient selling 
machine or sales factory. In addition to ser¬ 
vicing the customers, the employees hove to 
be considered so they can give bettor service 
to the customer. 

Merchandise and space must be organized to 
help the customer in making a selection and to 
help the sales person in selling. Easy circula¬ 
tion and exposing the customer to the maxi¬ 
mum amount of merchandise are part of good 
design. Avoid monotony in circulation and dis- 



LEGEND 

Demand, or Convenience Impulse, or 

staple, goods items luxury, goods 

r- 1 E iH rzr i 

Fig. 1 Principles of shop design. Metchandisa is located according to classification: staple goods ate unobUHsively 
yet accessibly placed; luxury items are spotted whore the prospecthre custoaier cannot help but be attracted to them. 
White counter areas are allocated to services; cashier, wrapper, information, etc. 
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play of morchandiso. Whara poaaibla. do not 
haaitata to ba bold or avan shocking. This 
stimulatas tha customar and his urga to buy. 

Tha location and daaign of tha cashiar and 
wrapping unit ara important and provida for 
savaral paraons to ba sarvioad. Oftan this acts 
as a control oantar. 

FlsMibillly so that fixturaa and dapartmants 
can ba movad or modifiad is part of praaant-day 
marchandising. Fisturas should ba minimisad 
and marchandisa amphasiiad. Daaign and usa 
fixturas so that full attantion is thrown on 
tha marchandisa. Survays must ba mada for 
aach particular typa of stora, its marchandisa, 
oparation, and parsonnal to datarmina actual 
sixas and raquiramants. Do not daaign fixturas 
so that a salaaparson has to raaoh marchandisa 
on too high s shalf or stoop too low. 

Datarmina what oustomar aocaaaoriaa ara 
raquirad: saating in ganaral. countara. tablaa, 
mirrors, talaphonas, drinking fountains, rast 
rooms, spacial lighting, and floor oovaringa. 
Accassorias will vary, dapanding on tha stora'a 
location and tha typa of oustomar, as wall as 
tha natura of tha marchandisa. 

Location of stock rooms, or of rasarvas, 
must ba oarafully oonaidarad so that tha salas* 
parson doas not hava to laava a oustomar for 
loo long a pariod. 

Fitting and drasaing rooms should ba located 
convaniantly naar tha itam being sold. 

Stiling Areas 

OfMfteiShtaliztttOfl Benefits to ba derived from 
segregation of marchandias by types hava bean 
touched upon previously. All these era fac¬ 
tors in daoraasing the average time par sale, 
an important figure in larga'Stora account¬ 
ing and in small stores with rush periods 
(Fig. 1). 

Within aach daparimant, and as a guide whan 
relating dapartmants to aach other and to tha 
path of tha typical customer through tha store, 
marchandisa and services can ba analyzed by 
classification. Most objects can ba placed in 
one of tha following olaasas. relating them to 
tha needs of customara: 

imputsm. or luxury, goods ara high-profit 
articles, usually (but not nacassarily) high in 
price. 

Convmnimncm items are stocked for the pas¬ 
serby who happens in, but who may return for 
other purchases if properly impraaaad. Oftan 
these ara not in thamsaivas strictly profitable 
marchandisa. 

Dmmmnd goods ara also staples, like con- 
vaniancas, but ara articles which tha customar 
starts out with a definite idea of purchasing. 
These attract him to tha stora and ha buys 
them —other goods must bo sold to him. 

These classifications nacassarily overlap: 
but, in a shop whose typa of customar can ba 
foraoaat. divisions along soma such lines are 
possible. Signs are not always necessary; aach 
dopartmont may ba designated by display of 
typical articles as a kind of poster. 

Cuitontf Flow The accompanying diagrams 
based upon analyses of traffic indicate tha pos¬ 
sibility of organising dapartmants in relation to 
tha flow of customers through tha stora. 

Interest in articles on display was found to 
ba inversely proportional to tha number dis¬ 
played after a low limit had been reached. A 
central location in a group seamed to lead to 
incraaaad interest in a picture. One important 
conoluaion is that what a oustomar seas is 
more influenced by tha arrangement of tha 
space and tha walking habits of customers, 
than by tha intrinsic quality of tha objacta 
exhibited. Tandancias to turn to tha right, to ba 
attracted by doorways, to choose tha wider of 


two aisles, and to ba fatigued by too much 
material on display ara all of utmost impor- 
tanoa to tha store planner. 

Stora services must also ba analyzed in rela¬ 
tion to customer flow. 

Salf-Scmct Operators of large stores hava 
found that salf-sarvioa speeds up sailing. For 
that reason their stock is easily accessible to 
tha shopper. Oftan, too, customers insist upon 
handling marchandisa. and ara more easily 
sold whan they can gat these first-hand impres¬ 
sions. As a result, many stores hava abandoned 
tha aalllng-ovar-tha-countar plan, which da- 
oraasas free sales space, and rely upon open 
wall fixturas. wall displays, and display tables 
whenever poaaibla. 

In direct contrast to this typa is tha exclusive 
shop which keeps ita stock in closed fixturas 
or in the stockroom, permitting selection of 
marchandisa only by sample displays Soma 
specialty shops work entirely on this basis. 

Shop SllOt These ara far from standardized. 
However, as datarminad by real estate values, 
and merchandising, structural, fixture, and 
aisle space requirements, shops with one cus¬ 
tomer's aisle only are usually 1 2 to 15 ft wide 
by 50 to 00 ft long in large cities; and 1 5 to 16 
ft. wide by 00 to 80 ft long in smeller cities. 
These dimensions apply particularly to shops 
in 100 percent retail diatriota. 

Hmighta are more easily determined. Base¬ 
ments 8 to 9 ft high, in the clear, permit eco¬ 
nomical stock storage. Ground floors are 
preferably approximately 12 ft high if no mez¬ 
zanine is included; mezzanines at least 7 ft 
6 in. above floor level will accommodate most 
fixture heights. Height from mezzanine floor 
to ceiling may be as low as 6 ft 6 in. If used for 
service space only; 7 ft is the preferred mini¬ 
mum for public use. 

TypictI Counter and Casa Layouts 

Cantar Itland Type illustrated. L = 13 ft avg. 
min.; iV = 9 ft 6 in. to 13 ft. Islands com¬ 
posed of showcases only, L ^ 10 ft min.; \A/ 
~ 5 ft 10 in. to 6 ft 3 in. For floor tables, L = 
4 to 7 ft; W - 2 ft 6 In. to 3 ft. 

Aisla Widths For clerks, min. = 1 ft 8 in.; de¬ 
sirable, 2 ft to 2 ft 3 in. For main public aisles, 
min. = 4 ft 6 in.; svg.. 5 ft 6 in. to 7 ft; usual 
max., 1 1 ft. Secondary public aislaa, 3 ft to 3 ft 
6 in. 

See Figs. 2 and 3 

Displays 

The segregation of displays in areas specifical¬ 
ly designed for the purpose, and in looationa 
salacted with raapoct to entrances and custom¬ 
er traffic flow, is easily accomplished in depart¬ 
mentalized store planning (Fig 4). 

Diialay Surfaces Locating display surfaces per¬ 
pendicular to the line of entrance mey result in 
angular plans, or in the usa of screens or free¬ 
standing diaplay oasea, as indicated in the dia¬ 
gram. Locations for diaplay niches, alcoves, 
etc., may depend on apace requirements of the 
various shop dapartmants and upon the rela¬ 
tionship to customar flow lines. 

In a ahop. "arohiteoture" ia preferably secon¬ 
dary in importance to the merchandise dis¬ 
played. This does not mean that every inch of 
space must be crowded with goods "on dis¬ 
play," becauss such practice causes loss of 
customer interest. 

Scale An important factor in display ia the 
relation between the possible viewing distance 


and the scale of the marohandise. Thus a stair¬ 
way side wall or narrow passage is suited for 
small scale display only Vistas, on the other 
hand, and displays opposite doorways, have 
more carrying power and consequently can be 
bolder. Vistes, or a sense of perspective, can 
also be created by lighting emphasis. When a 
lighted display is placed at tha raar wall under 
a mezzanine apace which is slightly darker than 
the store proper, a spatial relationship is sat up 
which depends mors upon the relative intensi¬ 
ties of light than upon actual distance. It is pos¬ 
sible to dramatize objects on display, to make 
them stand apart from their neighbors and in 
this way suggest that they ara more desirable. 
On the other hand, it is not always best to asp¬ 
erate costly and Inexpensive objects. Low- 
priced merchendise may often be sold by con¬ 
trast with high-priced objects, and vice versa. 
Choice of method depends to an extent on the 
problem under consideration. 

Aooosaibls zonae, rather than low or high 
displays, are pertloularly valuable in self-ser¬ 
vice portions of the ahop. Just as show-win¬ 
dow bulkheads are rising and glass heights 
decreasing, so the fixtures inside the store 
are bringing merchandise within reach and con¬ 
centrating it for amphasis. 

SIlOW Windows These are designed primarily 
with the effect upon potentlei customers in 
mind: easa in changing displays is also Impor¬ 
tant. Windows must be dressed" quickly; if 
they are hard to work with, they will not be 
changed as often as merchandieing policies 
indicate to be necessary. Variety and time- 
linaas of displays are considered essential. 

The diagrams in Fig 6 illustrate one set 
of principles whose use increases the value 
of displays. The same principles may be ap¬ 
plied to horizontal planning; the "shadow-box" 
type of window, with limited display space, 
is oonaidarad most affective by display design¬ 
ers. In conjunction with these, it should be 
noted that bulkhead heights tend to increase 
as the size of objects displayed decreases, to 
permit more minute examination of merchan¬ 
dise. 

Olezing of types which do not interfere with 
vision will materially increase the show win¬ 
dow's value. Patented systems, which elimi¬ 
nate raflectiona, are available; so are types of 
glass suited to special conditions, such as heat- 
rasiating glass. 

Window becks may ba cloaad or opan. de¬ 
pending on the type of shop and the degree of 
customer privacy desirad. When backs are 
open, confusion of display and shop interior 
may be avoided by using temporary or perma¬ 
nent screens or panels as backgrounds. 

Window dressing may be done in full public 
view in certain types of shops, as jewelry or 
gift shops. In other coses, Venetian blinds 
or other types of glass curtains may bo re¬ 
quired. Apparent size of glass area may be 
changed to accommodate varying displays by 
using variable valances and aide-pieces. 

Storage apace ia required for display aoooa- 
sories, forms, blocks, platforms, panel back¬ 
grounds. and seasonal changes of floor pads 
or carpets. 

Ease of window dreesing may be aided in 
several ways. Access panels should bo large 
enough for easy passage for men and mate¬ 
rials. Aooeaa pasaagss. sagregated from the 
shop's interior, may be provided. Dummy win¬ 
dows may bo provided, sometimes on rolling 
platforms. 

Shota-Wifidow LiQhtifig in many stores other than 
specialty shops, light intensitias have been 
increased far above raquiramants for ordinary 
vision, in an effort to overcome reflections. 
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DISPLAYS 

OPPOSITE 

DOORWAYS 



ISOLATION OF DISPLAYS 
BY ANGULAR PLANNING 





NO SCALE 

Fig. 4 



ThiB has also been considered a meons of 
competing with adjacent store windows 

Shop Entrances Show windows cannot stop 
at merely attracting and stopping passersby 
Patrons must be induced to enter the shop. 

Steps are considered inadvisable. When 
a change in grade is necessary, and it is too 
great for a ramp, the steps may be in the store, 
well lighted. 

It is necessary to provide some form of pro* 
lection from drafts al entrances, particularly in 
cold climates. In air-conditioned stores, in 
order to maintain the conditioning system's 
efficiency at a maximum, a seal between indoor 
and outdoor air may be needed. 

Vestibules offer such protection, and may be 
made removable in summer months. Revolving 
doors are often essential where wind pressures 
are high, when volume of traffic is great, or 
when air conditioning is used. 

Work Areas 

Wrapping and Cash Register Counter Locations for 
these require study. The type of shop will 
determine whether these services should be 
out in the open or concealed, near or remote 
from the door; positioned to permit a sales¬ 
clerk to make change while facing the doorway, 
or, as some managers prefer, to do nothing 
else when ringing up sales. In other shops, a 
cashier is considered to provide better control 
and efficiency. Some shops have a separate 


room or curtained alcove for wrapping and 
cashier space, or a basement or mezzanine 
served by dumbwaiter and pneumatic tube 
(Fig 6). 

A cash register and wrapping counter in an 
alcove near the door, which permits the clerk 
to face the shop and doorway, is desirable in 
small shops where business is hurried, or 
where for long periods one clerk must sell, 
order, wrap, ring up sales, make change, and 
watch the shop. A store with a narrow entrance 
might better have these services remote to 
avoid crowding at the doorway. The separate 
wrapping room, basement, or other space is 
used in stores with a more leisurely trade, or 
when, as in many gift shops, goods are fragile 
and rarely carried out by the customer. It is 
less confusing and less "commercial" in ap¬ 
pearance for the shop as a whole to have this 
service outside of the selling space However, 
such planning increases customers waiting 
time. 

Proper location of the cash register lor safety 
may also be dependent upon a wide variety of 
factors such as number of salespeople, type of 
show-window back (open or closed ones which 
conceal the shop from the sidewalk), and type 
of neighborhood (busy or quiet). 

There Is in the more exclusive small shops 
a tendency away from the use of cash registers. 
Some merchants consider them too commer¬ 
cial in appearance and provide a simple cash 
drawer, sometimes without a bell alarm. This 
naturally is a case of individual preference and 
reliability of personnel 


Witte Bitkel Space lor waste baskets should 
be provided in each department. This can be 
arranged under a counter or in a back fixture 
near the wrapper by omitting the base. When in 
a counter with recessed toe-space at the front, 
such waste basket space will have a small 
ledge - the top of the toe space - which should 
be continuously braced. 

Officii Mezzanine space overlooking the store 
is the most popular location for management 
offices. Venetian blinds are often used as o 
screen; semi-ubscure glass may be used; 
transparent mirrors can also be used, but the 
space they conceal must be darker than the 
store side. A practical way of doing this on a 
mezzanine used for working offices is to run 
the corridor along the front of the mezzanine, 
separating the mirror-screen from the offices. 

WOMEN S WEAR SPECIALTY SHOP 

This type of store is usually one of two types; 

1. A chain-store operation, usually selling 
at lower prices with greater quantities, which 
requires mass display and moss selling, some¬ 
times a multiple-floor operation. There is 
usually more self-service and less contact and 
selling required by the salesperson. All mer¬ 
chandise is up forward in selling areas. 

2. A medium- and higher-price operation, 
usually a small store, most often owner-oper¬ 
ated. There is more personal selling and closer 
contact between salesperson and customer 
The smaller stylish store does not necessarily 
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limited by practicable window dimensions. Diagram 3 extends basic principles to include both basement 
ond first-floor levels, seen through one window. 
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hove all demand merchandise on display. 
The merchandise is brought out from stock 
rooms. (See Figs. 7 to 9.) 

The exterior of the lower-price store, like the 
interior, will hove large displays, hence large 
show windows with low bulkheads. The vesti¬ 
bule, or distance from the building line to the 
entrance doors, is usually greater than for the 


average store. The smaller stylish store will 
have a smaller show window, or perhaps no 
show window, only a display platform which 
is really part of the store. 

The interior for both types of stores is de- 
partmentolixed, and the store is divided into 
related departments. The front part of the 
store will have the impulse items such as bags, 


gloves, hosiery, lingerie, sweaters, and cos¬ 
tume jewelry, with the cashier and wrapping 
counter. The rear will have the demand mer¬ 
chandise such as dresses, coats, suits, robes, 
and sportswear. The cases for this merchan¬ 
dise are often set away from the walls to 
provide space behind for the fitting rooms, 
stock, alterations, and work room. 


Fig. 6 
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Good genaroi lighting for main areas, lighting 
pattern in areas architecturally separated, can 
vary from the general light pattern. Adjustable 
spotlights for changing displays and special 
lighting should be provided at fitting mirrors 
or over counters. Carpet should be used 
throughout except in stock or work rooms. 

In shops for women s clothing and haber¬ 
dashery, the turnover of stock must be rapid, 
as styles quickly become obsolete. Most 
articles, other than accessories which are 
easily damaged or lost, are currently at least 
partly sold on a self-service basis. 

Nonselling Areas 

A workroom for marking merchandise, making 
small repairs, and preparing articles for display 
is needed. A hanging pole, some shelving, 
and space for ironing board use are required. 
The minimum area can be 4 by 6 ft. Larger 
shops may have a complete alteration depart¬ 
ment jFig. 10). 

Sales and Display Areas 

Departmentalizing is necessary, due to the 
varied kinds of merchandise sold. Novelty 
jewelry, stockings, gloves, and sweaters are 
all placed near the store entrance; coats, 
dresses, and hats are farther back in the shop. 
Sweaters and knitted suits are kept on shelv¬ 
ing. usually glass, because hanging stretches 
them out of shape. The hat department requires 
some separation from the rest of the shop. 


It has been found important in all apparel 
shops to have several display niches, really 
interior show windows with or without glass, 
which should be lighted, for the display of 
ensembles and related accessories This is 
almost essential to suggest associated articles. 


Triple mirrors ore needed where clothing is 
to be triad on. Double mirrors, angled to one 
another, may prove as satisfactory as triple 
mirrors. Hand and table, wall or counter mir¬ 
rors are needed in millinery departments (Figs 
11 and 12) 
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MttChaitical Systems Lightinq of triple and other 
mirrors and fitting rooms is estremely impor* 
tant. Strong direct overhead lights are to be 
avoided because they cost unflattering shad¬ 
ows- Well-diffused indirect light with direct 
side light has been found fairly satisfactory. 
Special "daylight" fixtures and lamps are 
helpful in color matching. 


MIRROR LIGHT OVER 



Fig. 11 Fitting rooms; 3 by 4 ft it minimum size. 



Fig. 13 Triple mirrors. 


MEN'S WEAR 

Counters and clerks aisles are seldom, if ever, 
included in clothing sales space, but are ordi¬ 
narily required in combination with wall cases 
for haberdashery and accessories. One or more 
fitting rooms are necessary in clothing depart¬ 
ments; a small fitting platform, one step high 
and approximately 4 ft by 4 ft, is sometimes 
needed. Chairs and smoking stands are stan¬ 
dard equipment. Daylight" lighting fixtures 
aid in matching or determining colors. 


Nonselling Areas 

Stock rooms, with space for about 20 percent 
of the store's total stock, are usually sufficient 
for peak-load seasons. If alterations to clothing 
are made on the promises, a tailor shop, with 
water and electrical connections for pressing 
and sewing machines, is required. Wrapping 
counters for clothing departments are often 
located in workrooms; for haberdashery, wrap¬ 
ping counters are usually combined with 
cashier's space, which is located conveniently 
to both departments <Figs. 13 to 15). 




Fig. 13 Island display cases, (a) Boy's furnishings accessories, (b) Men's furnishings stock shelving, (c) Front view. 
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BOOKSHOPS 

Each cuetomar in a bookshop requires privacy, 
direct access to the books displayed, and suf* 
ficient light for comfortable vision while read¬ 
ing. Bookbuying customers like to browse, and 
nothing is less attractive to them than crowded 
circulation. 

Salas and Oisplay Spaces 

The first requirement is a plan which by means 
of low book shelving provides alcoves or sell¬ 
ing recesses into which customers can be 
drawn out of the main circulation. Such an 
arrangement increases lineal feet of shelving. 

The second important step is to assure fairly 
high intensities of lighting, not only on shelves 
and displays, but everywhere to permit book 
reading without discomfort at any place in the 
shop. 

The third step is the design of store fixtures 
which sell books. 

Design of Store Fixtures 

This requires considerable study. The front 
cover of a book is three or four times as wide 
as the backstrip. Consequently, display which 
features this maximum dimension secures the 
maximum display value of jacket design and 
title lettering. For this reason there is a trend. 


particularly noticeable in chain bookshops, to 
use the most accessible area of the fixture, 
at about hand height, for front-cover display. 
There are some disadvantages to this practice, 
including loss of stock space and untidiness 
resulting from piling books too high on count¬ 
ers. This latter practice also makes access to 
lower display shelves difficult. Some otherwise 
waste space behind vertical front-cover" 
displays may be used for stock. Use of sloping 
counters, with rims high enough to retain only 
one layer of books, will prevent the second 
practice. 

All shelving should be within normal reach¬ 
ing distance; the maximum height to which the 
average adult can reach is from 6 ft 3 in. to 
6 ft 6 in. Display and stock tables may be in¬ 
troduced in wider alcoves. Aisles not less than 
3 ft wide are preferred: main circulation aisles 
are not usually greater in width than 6 ft or 
6 ft 6 in., for large shops. 

Nonsalling Areas 

These consist of wrapping and cash register 
space, small office and employees lavatory, 
and necessary room for mechanical system 
equipment. Location of all of these varies with 
each job. In small, "one-man" shops, wrapping, 
cash register, and office space may be com¬ 
bined and located near the entrance for easy 
supervision. In no case should these areas 
obtrude upon customer space. 


Lighting and Air Conditioning 

Lighting is preferably high in intensity and 
without glare. 

Direct lighting concentrated on the fixtures' 
selling <one—the area of the counter and of 
the two or three shelves immediately above 
counter height —has been found satisfactory. 
Light sources are best concealed. Complete 
air conditioning will aid in preserving stock, 
end is often necessary to increase the comfort 
of customers in the rather confined alcove 
spaces. 

GIFT SHOPS 

The problem in designing gift shops is com¬ 
plicated by the variety and number of objects 
which must be displayed. Merchandise is 
seldom bought without seeing and handling 
either the actual object or a sample. Cleaning 
and arranging such a varied, fragile stock is 
a serious maintenance problem. 

Selling and Interior Oisplay Areas 

Departmentalizing the stock is valuable but 
difficult to achieve, and is ordinarily accom¬ 
plished differently for each job, depending on 
the general type of merchandise. Objects may 
be arranged according to material, texture, and 
color; or according to function; or in mixed 
groupings coordinated according to probable 
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use. Both classified and mixed groupings are 
considered essential. Times and seasons 
for various types of merchandise must be 
considered and display space provided to 
accommodate these changes in positions and 
importance relative to the regular stock. 

Shelving is required for all small objects, 
such as glassware, pottery, silver, etc. Sizes 
range from 8 to 12 and even 20 in. in width; 
below counter height, shelf or stock space is 
often enclosed to protect objects which might 
be damaged by dust. Sales counters are usually 
eliminated; although, again, for small, perish¬ 
able articles, glass show cases may be advis¬ 
able. Closed displays with concealed soffit 
lighting have been found valuable for such 
objects of special value or fragility, articles 
which deteriorate if left in the open (leather, 
silver, plaster, unglozed terra cotta). Sale of 
gift merchandise implies the writing of cards 
and notes for enclosure, and of checks. One 
or more desks should be provided for cus¬ 
tomers for these purposes. It has been sug¬ 
gested that space should be provided for 
telephone books for addresses. 

Show Windows 

Most gift shop window backs are open, or 
partially so, in order to give views through into 
the shop. Lighted interior displays visible 
through open backs often attract customers. 
Flexibility is sometimes demanded; that is. a 
window with a back which may be open or 


closed at will. Lighted recessed shelving in 
the window side or backs, or on adjustable 
brackets, exploits varied display levels 

Nonsailing Areas 

Stock rooms require a range of sizes of shelv¬ 
ing, from 8 to 12 or 20 in. wide, ns well as 
closed cupboards for objects which might be 
damaged by dust. 

The receiving and packing room will have 
to handle large quantities of inflammable pack¬ 
ing material. 

A wrapping table, 3 ft 6 in. by 6 ft, with two 
paper rolls, 18. 24 to 30 in. long is usually 
sufficient. Weighing scales are required. 

JEWELRY SHOPS 

Jewelry stores range from the small shop 
which sells fine, expensive, and exclusive items 
to the commercial credit store which displays 
and sells in volume, and then to the costume 
jewelry shop. Jewelry, at all prices, is an im¬ 
pulse item and so needs good visual appeal. 

The bettor jewelry store is a small store with 
a small front and may be the open or see- 
through type. Displays are on an individual 
basis, uncluttered, very well illuminated, and 
up high for easy, close examination. This store 
is never self-service; it requires individual 
leisurely attention to the customer Displays 
and counters are individual units. Small tables, 
sometimes combined with a small display or 


showcase (Fig. 16). are for the customer and 
sales person to sit down during the transaction. 

Very exclusive shops will have private sales¬ 
rooms for special customers. Sometimes these 
are glass enclosed and have drapes that are 
drown when the room is used and complete 
privacy required. 

Wall displays are shallow, individual, glass- 
errclosed, and intensely illuminated. The repair 
department should be located at the rear of 
the store and completely visible to the custom¬ 
er through glass. 

A larger store may have several departments 
such as silverware, gifts, crystal, glass, and 
china which may be displayed on and sold 
from open shelves against the walls, with no 
counters, or from island counter units. 

All jewelry items ore removed from the show 
windows, displays, and cases and put into the 
vault when the store is closed. Display cases 
have small removable trays that are transferred 
with the jewelrv into a special section of the 
vault made to receive these trays. Protection 
is important and must be considered in the 
early part of the design with the agency that 
will provide the service. Lighting is critical, 
primarily incandescent, with blue fluorescent 
to offset the yellow in the incandescent. 

Provide sufficient counter mirrors and occa¬ 
sional full-length mirrors. 

In the better store cash is generally handled 
from a cash drawer at the wrapping counter 
located in the rear or in the office. The entire 
store must be inconspicuously visible from the 



Fig. 15 UMbrella display. 
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stock room or office. This may be done with the 
use of ono'way mirrors. 

The credit jewelry store, or the popular price 
store, caters to volume in both customers and 
merchandise. Counters are of the stand-up 
typo; not individual (Fig- 17). Two, three, or 
more are combined into a single long unit 
Displays on the interior and the show windows 
will have a mass display of items. The cashier 
and wrapping desk are located at the front of 
the store for better control. 

Jewelry is sold by persons trained to give 
individual attention to each customer. Patrons 
are given little opportunity to handle merchan¬ 
dise except in the presence of a salesperson. 
Valuable stock is ordinarily locked in a vault 
each night, and the entire store must be 
“dressed" each morning. 


Sales and Display Areas 

These are divided into a general salesroom for 
ordinary customers, and one or more private 
rooms for customers who wish to buy expen¬ 
sive items, usually precious stones. 

No counters, in the ordinary sense, ore pro¬ 
vided; it has been found preferable to have 
nothing between customer and salesman. Both 
sit at tables, 2 N by 3 ft in size, which are 
spaced at 9 to 10 ft intervals for privacy. A few 
display cases are used, and stock drawers to 
hold jewelry trays. Display tables for stationery 
and watches are sometimes fitted with display 
drawers, the full size of the table, and visible 
through a glass top. Wall cases are often re¬ 
cessed in salesroom walls. 

Private sales cubicles may be from 6 to 7 
ft by 8 to 10 ft. Furniture should include 3 or 
4 chairs and a sales table 


Show Windows 

They usually have high bulkheads, are small 
in size, and have opaque backs. Displays are 
usually limited, and small in scale. Glazing 
should interfere with vision as little as possible 
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Nonselling Areas 

Protection of stock is important, although there 
are few deleterious influences against which 
iewelry must be protected. Pearls and ivory 
will not stand heat. Silver will tarnish; watches 
and clocks most be oiled and regulated. A 
jewelry polishing shop may be needed in a 
room adjacent to the general offices. This is 
about 8 by 8 ft with benches, shelves, sink, and 
electrical tools. 

Protection against theft is provided ordinarily 
by keeping stock in a vault at night, and by in¬ 
stalling alarm systems at all windows and 
doors. Where available, various private, police, 
or similar protective agency systems are usual¬ 
ly interconnected. 

Conveniences installed for customers' com¬ 
fort include private telephone booths, drinking 
fountains, and a lavatory, as well os vanity 
tables. 

Offices may include spaces for manager, 
clerical department, telephone switchboard, 
and registry (accurate records of purchases 
are usually required by low). Offices ore often 
in mezsanines. Shipping departments may be in 
basements or first floors. 


PRE^ilNO 



CWAIR UNIT 



lARIIK SHOr 

The typical five-chair barber shop can be ac¬ 
commodated in a store 14 by 42 ft. in size. 
A shop for a small community ordinarily has 
o single shampoo bosin; If individuol basins 
ore required at all barber chairs, space re¬ 
quirements have to be slightly increased (Fig. 
IB). 


SHOP CLEARANCES 

o. 10' 9" •. O'-IO" 

b. 4' 6" f. I2' 0" to 14’ 0" 

c. 7‘ 6' g. 2'-6" 

d. 4'-0" Manlcar* tobU: l' 4 ' ■ 2 6" 
CHAIR UNIT 

0. 3’-0" d. 4'6" g. 6 0" 

b. I‘ 6" 0. I'-O" b. 0' 6'’ 

e. I ' 6" I. 1* 0" I 0' V' 



WAND WORK 


PACK 


(INliU’Op 

board *- 


h*ABLC 


S£WtN6 

Imacwin^ 




TABLE 


8CiL£r; 

ICC* 


SCWEMATIC 

PLAN 


PUBLIC 

I I 



[COUNTEW 


>- 

< 



TAILOR AND CLEANER 

The schematic plan here presented shows 
areas required for the various functions in a 
complete small tailoring and cleaning estob 
lishment. If a tailor’s shop is the only require 
ment (for pressing and repairs) and cleaning 
work is sent out, cleaning and boiler-room 
areas may be omitted (Fig. 19). 





—^- W 


J 

y 

1 

1 

□ 

□ 

D 

□ 

CLEANING 
550 * 




^ 1 








_J_ 



Ftg. 19 Tailor and cloanar. 


PP&^<IN(3 
200 ♦ 


TOILETS 

65^ 


1 


HAND WORK 

165 ♦ 


STORAGE RACKS 
60 LtNEAL CT 


OPPICE 

60^ 


PUBLIC 

150^ 


PRESSING UNIT 
VOC00III •♦#010 uwlt: 2’6' • S'9" 
Pr0aal0g in0cblB0: 5'-9" ■ 3' 0". 5'-0", 
or 6'-0" 

T 0 bl 0 a ond r 0 clit: 2'0" w de. IS lin. ft. 

HANDWORK AREA 
T0bl0f: 3'-0"«6 0", 2’6"rS‘-6* 
S0wl0g: 3'-6" « 6' 0" 

Flilibipg boord: 4 xO" x 6' 0" 

Honglng rack: 2' 0" wide, 4</7 lin. ft. 
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•lAUTY SHOP 



The typical small beauty shop has to contain 
at least six to eight booths in order to do 
enough business to be successful. If manicur¬ 
ing is to be done in booths, 20% of the shop's 
total oreo is devoted to waiting room. If mani¬ 
cure tables (15 by 30 in., with 5 ft. between 
tables) have to be placed in waiting space, 
the 20 % proportion may have to be enlarged 
(Fig. 20). 

DIMINSIONS 


Q. 

rty* to 

4, r-0' 


b. 

r-o" 

•. 6'-6" 

to 

c. 

S' O", 6'.0^ 

f. 

to 7'.(y' 


(For standard 

g. 6'-6' 

' to rcy' 


«vell cabinets) 




COUNT 


erf 


a 

^ _ 

-r 

n 

r 


BOO 

T«S 


’ 




JACU 


Sf,ITC 




^ c 




_LJ_L 

T 


DUPLAV 


CINI^MINO MACHINE 




Fig. 21 Shoe repaii shop. 
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SHOi-RIPAIR SHOP 

Data are based on requirements for a one- 
man shop, possibly with helper. Door is al¬ 
ways at one side of show window; small win¬ 
dow is sometimes omitted. Large window con¬ 
tains 10- to 12-inch-wide workbench. Booths 
for **while-yoU'wait" are standardized at 1 
ft. 8 in. wide, with 2-in. arm rests between; 
depth is variable. Shoeshine benches ore 
never placed opposite waiting booths (Fig. 
21 ). 

DIMINSIONS 


o. 5'-6" 

d. 

6'-0'' 

1. 6^-0'' 

b. 

•• 

ir-0" 

|. 3'.6" 

c. 5'-0" std. for 

f. 

2'-6" 

k. S'6'' 

2 chairs: 6'- 

9* 

6'-0" 

1. r s" 

0" size also 

b. 


•.I3'C7' 


available 


FLORIST SHOPS 

In flower shops, selling and display areas are 
combined, and temperatures must be kept low 
to prevent loss of stock. Show windows are 
almost always completely open, to display the 
entire shop's interior. 


Selling and Interior Oisplay 

Refrigerated cases inside the store are usual¬ 
ly raised off the floor on a bulkhead for ease in 
reaching in and in cleaning. Maximum depth 
for reach-in cases is four feet. Sliding glass 
doors are usually standard. 

Shelving and racks are required for vases 


and pottery. Shelf dimensions depend on the 
stock to be carried. Desk space for several per¬ 
sons. for writing gift cards, is another require¬ 
ment. Desks may be of the stand-up type, pos¬ 
sibly attached to columns 

FiflislMS Floors both in public spaces and in 
refrigerated cases, must be impervious to 
water; linoleum, tile, glass brick, and similar 
materials have proved satisfactory. Walls are 
often mirrored, since repeated reflections are 
found to be helpful to the sale of stock. 

IMschtaicsl SystSMf Store temperatures are held 
down to approximately 50'^F for best condi¬ 
tions. Refrigerated cases are kept at 42 to 50*^F 
for roses and some other species of flowers. 


Cooling coils are usually placed in the tops 
of cases, with compressors in basement 
spaces. 

Nonsailing Areas 

Workrooms are required for preparing special 
displays, floral pieces, and for storing watering 
cans, ribbon, twine, paper, boxes, and addi¬ 
tional pottery. Workroom sizes are not stan¬ 
dardized. A sink with a high cold water tap, 
or hose, is required for filling watering cans. 

Ribbon is stocked in rolls from % to 10 in. 
wide. Boxes are stacked on tables or shelves 
for each day's trade; 150 boxes is an average 
for moderately large shops. Table may be 4 by 
8 ft; box shelves may be 1 to 3 ft deep. 
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TOBACCOS. CTC 

POUNTAIN SERVICE 


SODA BOOTHS 
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SODA BOOTWS 



DRUaSTORI 


PLAN DIMENSIONS 


a. 8' 6'' 

b. 32'6'‘ (wall 
cases, counter, 
stepped count¬ 
er) 

c. l0'-6" 

d. 9 '. 0 '' 

e. 13-0" 

SODA BOOTHS 

a. r-4" 

b. 2'.0'' 


f. 2r-6" 

g. l4'-6'' 

b. 6'-9" to 7'.0" 

I. 5'-9"to8'.0" 

I. 4'-6"to5'-8" 
(varies with 
counter depth) 


c. 4'-8'* min. 

d. 3' 6'* min. 


DRUGSTORES 

Today's drugstore is no longer the small neigh¬ 
borhood pharmacy or “wet" store that included 
a soda fountain with tables. It is now either a 
small “dry " store, primarily handling prescrip¬ 
tions, sundries, and cosmetics, or the large 
variety type of store, very often part of a chain 
operation with certain departments leased out. 
in addition to the departments already men¬ 
tioned for the small store, it may have a com¬ 
plete luncheonette and departments for tobac¬ 
co. film, greeting cards, books, and certain 
household items typical of the variety store. 
The larger store very often is part of a shopping 
center complex. 

Storefronts are simple, generally the open 
or see-through type, with shallow display win¬ 
dows with high platforms- 

Interior must be well organized and grouped 
or departmentalized- The prescription depart¬ 
ment usually is in the rear of the store, with a 
small seating or waiting area. This is similar 
to typical department store selling, which 
forces the prescription customer through the 
entire store and past the impulse items. Very 
often the tobacco section will also be located 
in the rear, for the same reason, though some 
operations prefer to handle tobacco at the 
cashier along with film. The luncheonette nor¬ 
mally is at the front, as is the cosmetics depart¬ 
ment, with drugs and sundries centered, and 
the book department and telephones again fav¬ 
ored in the rear. 

Large operations will have several controlled 
check-out counters at the front, with separate 
cash registers at the pharmacy and lunch¬ 
eonette. 



WORKBENCH 


PLAN 



Fig. 23 PhansKv area of drugstota. 
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Tha only dapartmants raquiring or uamg 
countar aarvioa ara praaoriptiona. ooamatica, 
tobacco, film, and radioa. All othar aalling it 
from opan diaplaya, gondolas, and wall ahalv- 
ing, usually continuous for flaxibility idantical 
to that uaad for suparmarkata and with a our> 
tain wall and continuoua light oornioa at tha top 
of tha ahalving. 

If tha praaorlption and pharmacy work araa 
is aiavatad ona or two stapa abova tha main 
floor, it providaa a battar viaw and control of 
tha antira atora. Tha layout and oparation of 
tha praaorlption dapartmant varlas with tha 
individual pharmacist. Tha work araa ia dividad 
into a wat and dry araa with a worktabla, stain* 
Isss-ataal sink with hot and cold watar.and a ra- 
frigarator. In addition to bottia and containar 
storaga, ganaraily undar tha workbanch, spaca 
is raquirad for proscription files, currant and 
past. Kaaping good records is mandatory by 
low (Fig. 23). 


By A. PETER FLORIO DaaIgnar'Conauitant 


LIQUOR STORES 

The liquor store will consist of many ideas ouch 

as: 

1. Zoned and cold wall rofrlgoration 

2. Perpetual Inventory systama 

3. Rafrigeratad gondolas 

4. Elaotronioair filter system to remove 
dust and dirt from sales area 

5. Automatic check-out systems 

6. End of pilferage 

7. New approaches to oxtarior store design 

Now product ideas such as: 

1. Frozen and refrigarsted cordials, liqueurs 

2. Complata lines of powdered cocktails, 
mixed drinks 

The rapidly growing "spendable income” of 
the American public ia tha aingia largest factor, 
for the perpetual atraam of new products and 
new packaging that antara tha retail liquor in¬ 
dustry constantly is slowly bringing about 
new idaaa in product davalopmant and prod¬ 
uct praaantation which, in turn, craata new 
demands and new requiramants for equipment 
manufacturers and store dasignars- 

All thoaa new items craata new problems of 
merchandising techniques. In conjunction with 
these new products, tha percentage of women 
customers is aver increasing. Within the next 
10 years, woman will outnumber men custom¬ 
ers, as liquor in ona form or another is becom¬ 
ing more and more of a staple item in tha aver¬ 
age American home. 

Women shoppers are more demanding, more 
critical, and more susceptible to a properly 
designed merchandising layout in an attractive 
well-lighted store, and they are bigger impulse 
item buyers than man. (And they also control 
most of tha family money.) 

The sailing araa will either be covered with 
carpeting, which will be specially designed 
with a foam backing that will eliminate a large 
percentage of bottia breakage in the sales araa. 
or floor tile that will never need polishing. 

Tha merchandising layout will be completely 
different than we know today, with the use of 


Liquor Store Menagement Manual, reprinted 
from Liquor Store M^qa^lne, March 1968 
1968 by Jobson Publishing Corp , Nrrw York. 
N Y 


zoned and cold wail refrigeration Appearance- 
wise. the shelving will basically look as it does 
presently, but each shelf will have temperature 
control as required to hold each category of 
marchandisa at a correct holding tamparatura. 
Walk-In coolers will be aiiminatad as a means 
of refrigeration. 

Ona example of tha usage of the cold-wail 
method ia as follows: 99 percent of ovary liquor 
atora In the United States today has a partition 
wall separating the back room from the sales 
area, and In almost every case tha cooler is 
either in front of this partition or tha partition is 
built flush with tha front of tha cooler, with the 
cold-wall idea, whan tha partition is built. Cold 
panels will be built right into the wall with up* 
rights placed every four feat for adjustable 
shelving. All tha can bear and bavaragas can be 
marchandiaed this way, for combination case 
beer, can bear, and beverage merchandising. 

The zoned refrigeration idea will be used so 
that case bear can be stacked 2 or 3 cases deep 
end with adjustable shalvas for loose msrehan* 
disa. This method can be applied to any length 
and width of floor apace required. This same 
idea will be used to encompass tha wine wall 
shelving. The shelf merchandise will maintain 
a tamparatura range of 37^ to 61 ^ which can be 
adjusted to hold at a prasalactad tamparatura, 
and percentage of humidity to properly contain 
tha product. 

Tha same method of zoned refrigeration will 
be uaad on all gondolas that will be used to 
merchandise estate and chateau bottling of 
wine; cordials and liqueurs (that can be held in 
a frozen or rafrigeratad atata. thereby offering 
more true flavor and taata than is now possi* 
bla); gourmet foods and can beer. 

It will have an electronic pilferage detection 
system such as the sensormatic detection sys¬ 
tem which uses a sensitized dot in the price tag 
or sticker It ia almost impossible to find the 
dot without special equipment. 

If tha package or article is properly checked 
out through a cashier, tha dot ia desensi¬ 
tized by equipment under the counter. If the 
shoplifter conceals tha package or article and 
gets by the cashier, tha dot continues to give 
off electronic signals that ara picked up by a 
sanaitiva detector at the exit, notifying security 
officers that a theft ia taking place 

Location Analysis 

Downtown City Location 

* Advantages Pedestrian traffic ia principal 
advantage. Also availability of business mar¬ 
ket. 

* Disadvantages High rentals, competition, 
lack of parking facilities. 

Snbtirban 

* Advantages Upper income customers 
Considerable home entertainment Good gift 
market 

* Disadvantages Lack of street traffic. High 
delivery coats. 

Indnttriil 

* Advantages Excellent customer pool. 
Both business and labor. 

* Disadvantages Peak sailing periods. Pay 
days, after working hours. Need for lots of 
small sizes. 

RssidsinisI 

’Advantages Regular customers Oppor¬ 
tunity for promotion. 

’Disadvantages Customers in mixed in¬ 
come groups. Therefore, need to maintain 
variety of services. 


SKogping Csnlsr 

• Advantages Heavy traffic locations Good 
parking facilities. 

■ Disadvantages Mostly female traffic. Dis¬ 
traction of othar types of stores. 

Highwty Loettion 

• Advantages Cuatomerconvanianca. Heavy 
automobile traffic. 

• Disadvantages Not easy to "stop” cus¬ 
tomers Need for axtansiva parking facilities 

As mentioned abova, there ara opportunities 
to do business regardless of the location. 


Considerations in Liquor Store Design 

Among tha positive marketing trends that ara 
affecting liquor store design today ora tha fol¬ 
lowing: 

1. The change in buying trends of tha con¬ 
sumer public 

2. Tha new drinking sophistication of oon- 

aumars 

3. The emergence of women as liquor store 
customers 

4. Tha home antartainmant boom 

5. Tha constant flow of now brands, new 
products, new sizes entering tha market to 
meat tha new demands of conaumora 

There are also soma negative trends, and 
stores must be designed to cope with them. 
They are; 

1 The shortage of experienced paraonnal 

2 The high cost of overhead and doily opara¬ 
tion 

3. Extrema price competition in many sec¬ 
tions of tha country 

4. Pilforago problems in some city areas 

6. Regulations, regulations, regulations 

In order to properly lay out and design a 
liquor oparation. tha following points must be 
covered in order to achieve the utmost efficien¬ 
cy, flexibility, economy of operation, and profit: 

1. Location analysis 

2 Structural arrangement 

3 Liquor merchandising problem areas 

4. Product placement 

5. Check-out system 

6. Traffic control 

7. Financing 

8. Interior designing 

9. Signs and display techniques 

10. Refrigeration raquiremants 

11. Electrical requiramants 

12. Plumbing requirements 

13. Air conditioning requirements 

14. Hasting requirements 

See Fig. 24 for some possible layouts. 


Interior Design 

The basic plan and operation of a liquor store is 
that of self-service, i.e., open shelving, but with 
a sufficient number of clerks available to help 
customers. Women are doing more shopping 
in liquor stores, particularly the neighborhood 
store, and are impulse buyers—they need and 
expect assistance in making selections. 

Storefronts are usually the completely open, 
see-through type without any window backs 
since many states require the entire interior 
of the store to be visible from the street. Be¬ 
fore starting any plans or sketches, check 
carefully with local and slate liquor authori¬ 
ties about any specific requirements or restric¬ 
tions because they vary in each area Merchan¬ 
dise in show windows may be protected by 
grilles or similar devices. Often only one 
entrance may be permitted, except when the 
store is within a shopping center. A separate 
delivery entrance ia desirable, but must be well 
controlled from the office and, if possible, from 
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the cashiar. Exterior hardware should be 
omitted on this door. 

Show-window platforms should not be too 
deep, from 4 ft 0 in. to 5 ft 0 in. and should be 
on the low side, from 6 to 24 in. maximum 
above the floor. On the exterior, provision must 
be made for protection when the store is closed 
by use of an overhead rolling grille or a folding 
gate. This protection stiould be over all show 
windows and the entrance door The entire 
premises including all wall and roof openings, 
such as air intakes and exhausts, must be pro¬ 
tected by a well-designed alarm system. 

The interior will be departmentalized to the ex¬ 
tent that hard liquors, wines, and beer are all 
grouped and displayed differently. Hard liquors 
are displayed and sold from shelving not unlike 
that of a supermarket or super-drugstore, in¬ 
cluding the typical price or label holder on the 
shelf edge, and are well illuminated from a light 
cone at the top of the shelving. 

Domestic, inexpensive wines may be dis¬ 
played and sold from shelving similar to that 
for hard liquor. Generally wines are stored 
lying down as in a wine reck except that several 
bottles would be grouped in one opening and 
directly under or over the opening would be an 
upright bottle carefully displayed to give good 
visibility for reading the label Being able to 
read the label on a wine bottle is a must for the 
customer. Another method is to have sloping 
shelves with the ongle changing to give a better 
view of the label. Again, all shelving is to be 
well illuminated. An illuminated wine chiller, 
with displays, is a must since many wines 
must be served chilled and a good, steady 
customer can be developed if he or she knows 
that a chilled wine can be picked up for im¬ 
mediate use. Pull-out shelves, which hold sev¬ 
eral bottles, are also handy so a customer may 
accumulate a selection or await a decision 
on final selection. 

Beer and mixers should be located at the rear 
and to the side and, if possible, stored and 
displayed in reach-in refrigeration. Where pos¬ 
sible, build these accommodations into the 
wail. Loading or refilling from the rear is highly 
desirable for this bulky merchandise. 

A gift, or specialty, section and impulse 
items should be adjacent to or part of the cash¬ 
ier or service counter. Other impulse items, 
such as gourmet foods, bar accessories, and 
giftware should be located so that they are easi¬ 
ly visible from the exterior. 

The cashier, or service counter, is generally 
located toward the rear of the store, except for 
very large operations where check-out counters 
and service carts, as in supermarkets, are 
sometimes used. When in the rear, the counter 
should be large enough to accommodate at 
least two customers at the same time. Discuss 
with the operator of the store the special re¬ 
quirements for the working side of the counter: 
the various sizes of bags, wrapping materials, 
receiving compartments for inventory tegs, 
handling of cash, and cash register security. 
An office working area is required. If possible, 
locate it so that from it deliveries can be con¬ 
trolled and a view of the cashier and of the en¬ 
tire store is possible. The entrance door must 
be equipped to announce the entering or leav¬ 
ing of any person. Liquor stores are prime tar¬ 
gets for hold-ups and pilferage. 

The center of the floor is generally kept free 
of fixed fixturea: use portable gondolas or 
islands. Displays often are made up of mer¬ 
chandise and containers and with material fur¬ 
nished by the suppliers. By keeping the center 
of the floor flexible, direction and location of 
displays can be changed. 

In addition to the general lighting and light¬ 
ing over shelving, provide adjustable spotlights 


throughout the ceiling area to highlight dis¬ 
plays and accent downlights over the cash¬ 
ier 

For floor covering, carpet is preferred in the 
selling areas, or perhaps wood, and hard floor 
coverirtg for the storage areas. 

if storage is on a level above or below the 
selling floor, a belt conveyor should bo in¬ 
stalled. To expedite the handling of the heavy 
merchandise, portable roller conveyors should 
be used where there are lung stock aisles. 




Ibl 



(c) 

Fig. 24 Typical liquor store layouts, (a) Small, self service, (b) Semi-seff-service. (cl Large soft-service. 
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By MURRAY S. COHEN. AIA, Architect 


SHOE STORES 

Diffareiit requirements and customer demands 
have generally required soparate stores for men, 
women, and children. A shoe store is a volume 
trade operation and is highly competitive. 

The storefront is the see-through type, with a 
large enclosed show window for display of the 
maximum number of shoes. Average depth of 
the show window is from 4 ft 6 in. to 5 ft 0 in. 
with platforms 2 ft 0 in. above the floor. Dust 
on shoes shows up very quickly, downgrading 
the merchandise, thus show windows should 
be enclosed and have tight sliding or hinged ac* 
cess doors A coiling display grid facilitates the 
handling of suspended items. In show win¬ 
dows. lighting must be predominantly incan¬ 
descent; fluorescent lighting is used only to 
provide general illumination. Provide an ex¬ 
haust to reduce the heat buildup from the 
lights. Floors will sometimes have removable 
plywood panels to which changeable materials 
are fastened by the window trimmer. 

The interior of this type of store must be 
arranged to accommodate the maximum num¬ 


ber of seats allowing efficient circulation for 
the salemen s traffic route from stock to cus¬ 
tomer and not crowding the fitting spaces in 
front of customer s chairs. Chairs must be com¬ 
fortable and have arms to provide separation 
between customers. Provide plenty of fixed or 
portable shoe-level fitting mirrors as well as 
occasional full-length mirrors so that custom¬ 
ers can get a full view of their entire figure. 
The shoe shelving generally has some exposed 
space in the sales area and some concealed in 
rear or side stock rooms or areas. Exposed 
shelving in sales areas should not be higher 
than can bo reached without a step stool; con¬ 
cealed or stock-room shelving can extend up 
to 10 ft 0 in. Where the height is available, two 
levels, like library slacks, can be used. A cellar 
storeroom is required for reserves. (See Figs. 
C5 to 27.) 

Cashier counter should be centrally located 
for good control and accessibility. The hose 
bur, accessories, and impulse items ore general¬ 
ly located near or adjacent to the cashier. 

If possible, arrange for rear delivery of mer¬ 
chandise. An employee toilet, a combination 


workbench for minor repairs, and a desk 
should be provided in the stock room, with 
quick access to sales room. In certain men’s 
stores selling a better or higher-priced shoe 
there will be a shoeshine stand serviced by the 
porter or handyman. 

Floors in the selling area must be car¬ 
peted. In enclosed shopping malls the car¬ 
pet is often extended out into the vestibule. 
Stock rooms can have hard floor covering. 

Women s stores usually are more plush, have 
more of a salon selling, and have less exposed 
stock in the sales area. Seating is more infor¬ 
mal, with love seats and groupir>gs in addition 
to the individual well-upholstered seat 

Adjacent to or part of the cashier counter 
there is an extensive hosiery, glove, handbag, 
and other matching accessories area. A slipper 
bar is usually a separate section. 

In the area or store for children it is highly 
desirable to have a raised platform, accessible 
by steps, so that the salesman can better ob¬ 
serve the fitting and walking without having to 
band or lie down on the floor. 



PAINT INTERIOR 


SECTION ’V’=r-0" 



DET. X-X 
SECTION y4" = r o" 


FiQ. 25 (a) Sock bat. Ib| Shoosbine stand 


(a) 


(b) 
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SALES ROOM STOCK ROOM DOUBLE DECK 

SHELVING 2 BOXES HIGH 



PLAN FOR WIDE SHALLOW STORE 
FiQ. 26 Men s shoe ttore. 


FOOT MIRROR 
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SECTION A-A 


(a) 

Fiq. 27 (a) Showcases: open stock shelves lb) Hose counter. 


lb) 
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By HERBERT ROSS 


Arohitttcluraliy, the supermarket is a large- 
scale emporium of merchandise that doesn't 
have to shout to be noticed. 

Properly situated on its site, the supermarket 
and any "satellite shops." attached or not 
(shops which can be entered from the market 
or from a separate outside entrance) offer a 
parking ratio of 3.6 sq ft to 1 sq ft of total store 
area. To obtain the necessary parking area in 
areas with high land costs, rooftop and base¬ 
ment parking should be considered. The satel¬ 
lite shops such as convenience grocery stores, 
liquor and drugstores, and a carry-out food 
shop remain open after the supermarket has 
closed for the day. 

New, free-standing supermarkets average 
22,700 sq ft to 31.000 sq ft with 75 to 80 per¬ 
cent of the total store devoted to selling space 
and the remaining 20 to 25 percent of floor 
space devoted to service areas such as storage 
coolers, prepackaging areas, grocery storage, 
etc. Weekly sales per square foot of selling 
space vary from $3.10/sq ft to $3.75/sq ft 
(Fig. 1). 

About SO percent of the supermarkets total 
equipment and fixture investment is in refrig¬ 
eration equipment^ meat, dairy, produce, 
froxen food, delicatessen, and the storage 
coolers necessary for each department. The 
remaining 50 percent is devoted to grocery 
items —half of which con be nonfood items, 
such as housewares, soft goods, glassware, 
health, and beauty aids. The moat important 
square footage is that required by the check-out 
stands —one for each $10,000.00 of projected 
weekly volume plus an additional check-stand 
for future expansion (this is only a rule of 
thumb figure and varies with the region of the 
country and the type of service the market 
provides the customer). The accompanying 
plan, adapted to the individual operation re¬ 
quirements. provides a practical guide in the 
layout of a supermarket. 

Assuming proper location of the store on 
the site, one which makes it most accessible 
to traffic and parking, the next step would be 
to decide on the configuration of the store. 

Generally, free-standing markets tend to be 
rectangular in shape, with the narrower portion 
forming the front-to-rear dimension. Since 
most often the deliveries are at the rear, the 
various back room areas (preparation and 
storage) ora located at the rear of the building, 
leaving the selling space more or less square. 

At this point, the method of construction 
must be considered, particularly the location 
of any columns. Ideally, these should be kept 
out of the shopping aisles. Assuming a 7 ft 0 in. 
aisle between 4 ft 0 in. wide shelving islands, 
columns spaced in a multiple of 11 ft 0 in will 
keep the columns out of the aisles. (Shelving 
can be cut to fit around columns, and this is 
preferred to columns in the shopping aisles ) 

Although refrigerated fixtures have been and 
can be located almost anywhere on the sales 
floor, most often they are located at the walls. 
They tend to be too large and bulky to be 
placed in any central location, where they 



TOTAL STORE AREA 
TOTAL SALES AREA 
TOTAL SERVICE AREA 
total parking AREA 


30.(K)0SQ FT 
= 22.500 SQ FT 
= 7.500 SQ FT 
• 108,000 SQ FT 
IRECOMENDEO) 


TOTAL ANTICIPATED 
WEEKLY sales ^ 

{<&*S3 75PERSQ FT OF | 

SALES AREAI J 

TOTAL CHECKOUTS j 

(ONE FOR EACH S19.000.00 1 

OF SALES PLUS ONE | 

FOR EXPANSION) I 


$90,000 (X) 


- 10 


Rq. 1 Typical tree-standinq tupanaarkei. 


would obstruct the overall view of the store. 
The refrigerated cases should be placed as 
near as practicable to their associated work 
rooms and storage coolers. This also applies 
to the service departments such as the delica¬ 
tessen. in-store bakery, and snack bar 

Since all merchandise purchases must be 
funneled through the check-out counters, they 
are all located in one location (usually at the 
front of the store near the exit door). 

The size of today's supermarket makes the 


use of self-contained refrigerated cases (with 
a few exceptions) impractical. Therefore, some 
sort of centralized refrigeration system is 
employed. (All major refrigeration equipment 
manufacturers offer a form of centralized re¬ 
frigeration system and ail ore basically alike.) 
Such a system utilizes n bank of compressors 
and condensers (air- or water-cooled) located 
in one room with liquid refrigerant running to 
the individual cases and the heated gas being 
returned to the condensers. 
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SUPERMARKETS 


By EGMONT ARENS. Industrial Dasigner 



SUPER-SHELVING 

NOTt - SMELN/eS MAY Bt 'V^*BOAI?05. 

NOTE - PLAN MAY BE 
SEMI*ClltCULA« OR. RECTANGULAR. 



Good vision arc (drawing at left) 
demands that top shelf be not over 
0 ft. 3 in. high, permitting an angle 
of view not more than 15® above 
the horizontal. Easy-to-reach zone 
starts at about 15 in. above the 
floor, the minimum height for the 
bottom shelf. Face of cans or pack¬ 
ages should be as nearly at right 
angles to eye as practical. Cans for 
bottom shelves are now designed 
to be legible lying on their side. 

Length of ‘‘super island’* units 
varies, 9 ft. being the longest in 
common use. Distance betw'een 
shelf supports varies about a norm 
of 2 ft. 6 in. Supports should be set 
back to permit an appearance of 
uninterrupted merchandise. 


NOTE - PLAN MAY BE 

semi-circular or rectangular. 

CUSTOMERS ARE NOT APT TO DIS¬ 
TURB A symmetrical display, 

SO GOODS ARE PLACED AT RANDOM 


lU'TAG MOULOINO (ONE 



ENOUGH TO ALLOW UNSKOK-EN DISPLAY OE GOODS. 

UPPER SHELF LOWER SHELF 




:-o 


(SUGGESTED 


MINIMUM 
TO WALL 
OR NEXT 
COUNTER.) 


BOTTOM SHELF-ENCLOSED BASE 
DETAILS - PRICE TAG MOULDINGS 

NOTE-DOTTED LINE INDICATES 
IMPORTANT AREA FOR SMALL 
ARTICLES OR FOR MERCHANDISE 
SUBJECT TO ‘IMPULSE BUYING*^ 

r-MlP l-B* . VARIES 





SPACE FOR 
CASHIER >J^ 




ELEVATION 

tumble display 


ELEVATION 

EMD display 


SECTION 

CHECK-OUT COUNTER 




NOTE - UNIT IS 
SYMMPTRICAL 
ABOUT 4 

length of 

UNIT AND 
SPACING OF 
SUPPORTS VARIES 




CAKE SHELVES 

NOTE - SHELVES MAY BE 
Vf THICK. PLYWOOD 


Bi^EAD SHELVES 

NOTE - SHELVES MAY BE 
'/2' THICK. PLYWOOD 


HALF-SECTION 

SUPER-ISLAND 


SECTION 

FRUIT i VEGETABLE BINS 
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BANKS 


New benH merchandieing eyeteme have bean 
followed by a new bank architaofura which no 
longer needs to follow the old idiom that a 
bank muel retain its aloof dignity. Stability 
and strength are still to bo preserved in the 
image of the bank, but not to estremea. 

Bankers of today hove recogniied the 
increased mobility of the notion and the finan¬ 
cial needs of the average homeowner, and in 
combining the two have arrived at a new 
espreasion and image for the bank. In pro|ec- 
tion of future trends, these bankers indicate 
that the bank of the neat decade will blend 
escitement and attraction with dignity and a 
modern feeling of solidity. The banks will be 
made more inviting through the further use of 
glass, color, and art; and by offering their 
services more conveniently; and through 
increased point of contact at the street and 
through drlve-ln facilities."' 

The innovation of the drive-in and walk-up 
window recognises today’s informal, mobile 
living and extends the bank’s services to 
meke them more attractive and more conven¬ 
ient to the public. Elements that remain open 
after regular banking hours, such as a meeting 
room, savings department, and safety deposit 
vault, serve the needs not only of the customer 
of the bank but of the general public as well. 
Flexibility, then, becomes a key word in bank 
design. The bank of today cannot subsist under 
the old idea that a bank is for money only, 
especially when its image is concerned with 
public activities along with regular banking 
activities. 

The place in which the bank’s transactions 
take place should be attractive, friendly, and 
unimposing; a minimum obstruction between 
the customer and the bank’s representatives 
is s must. 

However, before any deaign requirements 
can be made, the building requirements (both 
personnel and departmental) must be firmly 
established and the basic philosophy of bank¬ 
ing operations and building design agreed 
upon. 

DESCRIPTION OF SPACES 

1. Public spaces 

a. Lobby. This must be easily accessible 
to the public. It contains reception/ 
information, loan officers, tellers, and 
check-writing desks. 

(1) If located on the lower level or 

' Banking, vol 56, pp 57-58. February, 1964 


second floor of a building, escala¬ 
tors are recommended for public 
conveyance to the lobby. 

(2) Tellers should be located so that 
they are easily accessible and so 
that the spaces surrounding them 
allow easy circulation of the 
public. 

(3) Loan officers and others who have 
direct contact with the customer 
should be reedily available. 

(4) Check-writing desks should be 
placed so as not to block circula¬ 
tion, especially of the lineup 
space in front of the tellers 

b Tellers are usually located at one aide 
of the bank to allow for expansion. This 
is usually considered to be the most 
flexible of all schemas. 

c. Officers' platform. This should pro¬ 
vide open space for contact officers, 
cubicles for collection officers, and 
offices for the installment loan and 
commercial loan officers. A conference 
room should be provided in this area 
unless the need warrants more than 
one 

d. Accees to the safety deposit vault 
should be provided tor customers. 
Access to the money vault for tellers 
should be provided. 

2. Operations. This is the department that 
makes sure the bank is run on a steady, 
professional basis. It takes care of all 
the clerical work required to run the bank 
and keep its records in order. 

a. Bookkeeping department. This should 
be in close proximity to tellers, since 
this is where the tellers receive and 
give all the information they need 

b. Proof department. This is not acces¬ 
sible to the public. It can be separated 
from the other areas, but should be 
fairly close to the data processing 
area. 

c. Data processing area. Special air 
conditioning is required hero. False 
floors are recommended to house 
the electric cables 

d. Clerical, mail, and other various 
minor services os required by the 
individual situation. The mall room 
is usually located in close proximity 
to the proof department. 

e. Fireproof records vault, to service 
proof, trust, and bookkeeping depart¬ 
ments This does not have to be 
adjacent to all three, but access 
must be provided for all three. 


f Safety deposit vault, firaproof. This 
provides boxes for the storage and 
safekeeping of customers’ valuables. 
Coupon booths of minimal size and a 
conference room large enough to hold 
10 to 20 people should be provided. 
g General services. This includes 
toilets, employees’ lounge, snack 
bar, mechanical equipment, mainte¬ 
nance, and PBX. 

/». Drlve-ln and walk-up tellers. These 
teller windows are an essential part 
of a bank. Their design should be 
carefully considered with regard to 
flow of traffic and security. 
i. Trust department This is one of the 
bank's major services to the public 
It is here that trusts, probates, ac¬ 
counts, etc., are put in effect and 
carried out. This area also needs a 
lawyers' department, 
y. Auditorium/meeting room able to seat 
200 to 300. This room is mostly used 
by the public and is often loaned 
rent free. Rest room facilities, a 
stage, storage space, and coffee bar 
should be included This room should 
be thought of as on all-purpose room. 
In addition to serving as a meeting 
room, it will facilitate the training of 
bank personnel. 

3. Executive suite. Usually includes offices 
for the senior vice-presidents, board 
members, end president plus all the 
personnel they need to continue their 
business. A conference room and board 
of directors meeting room are re¬ 
quired. 

4. Buildings. It is the duty of this deport¬ 
ment to maintain the physical building, 
keep records, and collect rentel fees for 
all spaces in the building owned by the 
bank. 

5. Legal department. This deportment 
keeps the bank's legal business in order. 
A I Ibrery/conference room is usually 
included in this area. 

6. Data processing. This deportment helps 
to facilitate and process the bank’s 
checking, payroll, operations, and other 
procedures. 

7. Mail room. The mail room usually con¬ 
tains the addrassograph. microfilm 
equipment, duplicating machines, and 
other equipment necessary to run this 
operation. This area should be located 
near a service yard or elevator and in 
conjunction with the printing/purchasir>g 
department 


753 



Commercial 


BANK VAULTS 



VAULT PLAN - A (8 W « U' 0 « 8 H INSIDE] 

1. 112 $q inside floor oreo 

2. 20 lin ft for s d boards 

3. 8 lin. ft for lockers 


8'-0" M I N 



vault 

VCNTILAT OP 

VAULT PLAN - C |8 W X 14' D N 8 H INSIDE] 

1 112 sc^ ft insid® floor oreo. 

2 16 Im ft for i. d boxes 

3 8 |«n ft for lockers 


FJq. 1 Thp above plon» are recommended for lingle-oisle voult* up to M’ inside cleor widths, interior 
vault dimensions should be estoblished in occordance with individuol requirements ond the emergency 
vault ventilator should be locoted through o convenient woll area that is exposed inside the building. 
Location of the vault alarm control cabinet is designed [#/ci by ‘‘A** and should be recessed in the 
voult woll when It interferes with the removal of the bond boxes. When the vault width is 14' or more, 
refer to double* or multiple-aisle voult plans. (Mosler Safe Co.) 



DO o P 


VAULT PLAN - D |U‘ W x 14 D x 8 H INSIDE] 

1. 1^ sq ft inside floor oreo 

2. 26 lin. ft. for t. d. boxes 

3. 12 lin. ft for lockers 



VAULT PLAN . E |14 W x 16 D x 8 H INSIDE) 

1 224 sq ft inside floor <i«eo 

2 36 Im ft for s d boxes 

3 12 Im ft for lockers 


Fig. 2 The above plans are recommended for double-aisle vaults from 14 to 16 inside clear widths. 
Interior voult dimensions should be established in accordance with individual requirements ond the emer¬ 
gency voult ventilotor and emergency door should be locoted through a convenient wall area thot is 
exposed inside the building. Location of the voult olorm control cobinet is designed [e/c] by **A.''' When 
planning vaults with three or more oisles, refer to the multiple-aisle bank voult plons. (Metier Sofe Co.) 


754 

















Commercial 


RESTAURANTS AND EATING PLACES 


By LENDAL H. KOTBCHEVAR mnd MARGARET E. TERRELL 


SPACE REQUIREMENTS 

Adequacy of ■p«o« will infiuonco building and 
operating ooata and affioianoy. Whan apace la 
loo email, labor time and effort are likely to 
incraaea and the volume and quality of output 
dacraaaa. Whan it ia too large, building and 
maintenance coate are ancaaeiva. 

Daciaione pertaining to epaca allowance 
may ba atrongly affected by the iimitatione of 
invaetmant funde and available apace. Ample 
epaca ie aomatimaa provided by maana of low* 
coat matariaie and equipment of euch inferior 
qualify that they have abort and unaatiafaclory 
earvioa life. In other inetanoae. apace ie 
raetrictad to a point where it prohibita profit* 
able volume or the beet utilisation of labor. 
Space allowancea in relation to invaetmant 
ehould ba balanced in tarma of (1) propoaad 
permanence of the facility, (2) acutaneae of 
need for the apacific operation. (3) eaaantiala 
for operating efficiency, (4) daairabla etandarda 
in tarma of appearance, eanitation, and good 
quality of production and eervice. and (5) 
immediala and future ooata, depreciation, 
upkeep, and maintenanoa. 

Facte peculiar to the particular eetabliehmant 
ehould be uaad ae lha baeie for determining 
apace needa. Requirementa will vary for 
faoilitiaa of a given type and volume. Location; 
type of operation; clientele; frequency of 
deliveriea of auppliea; kind of food uaad, auch 
aa freah, frosen, or canned; and the oomplate- 
neaa of prooeaaing to be done will cauae 
variation In production and atorage require* 
manta. The polioiea of thoae in charge will 
have an influence. Certain general information, 
auch aa numbera to be aerved, turnover, 
arrival rata, and type of eervice, will be helpful 
in deciding dining area needa. 

Study ia required to clarify immediate and 
future needa in food production. Choicea 
ahould be mode between meat cutting or 
portion-ready meata, a baking aoolion or uae 
of commercially bakeo producta, and the uae of 
unproceaaed veraua proceaaed fooda. If 
enlargement ia probable, atudiea made before 
the building ia planned aa to how apace may 
be added and how the initial plan ahould be 
deaigned to minimise ultimate coat, will be 
helpful. 

It ia well to block out apace allowancea 
according to funotiona that the facility ia to 
perform. Calculate area requirementa in 
tarma of: (1) volume and type of eervice, (2) 
amount and aise of equipment to be uaed. (3) 
number of workera required, (4) apace for 
needed auppliea, and (6) auitabla traffic area. 
The dining area location and apace allowance 
■re uaually determined firat, the production 
araaa next in terma of apacific reiatlonahip 
to the dining area, and the other aactiona aa 
required to theae. Plannera ahould be careful 
In accepting general apace reoommendaliona. 
There are many variationa. 


Food Service Pfenning, John Wiley & Sons, 
Now York. 1967 


OifiiRQ Arta 

Space for dining areaa ia uaually baaed on the 
number of aquare feet per peraon aeated timea 
the number of peraona aeated at one time. 

SfMCa RaauiraillMtt The patron a aise and the 
type and quality of aervice ahould ba oonaid* 
arad. Small children may requira only 8 aq ft 
for a typa of aervica in which an adult would 
need 12 aq ft for comfort. A banquet eeating 
allowance might be aa littia aa 10 aq ft per 
aeal and that for a daluxa raataurant aa much 
aa 20 aq ft. The amount of aerving aquipmant 
in lha dining araa and linaup apace will influ* 
ence needa. Loat apace muat be conaidered. 

The diner'a comfort ahould govern allow¬ 
ance. Crowding ia diataateful to many people. 
It ia likely to be tolerated more readily by 
youngatera than by adulta. It la more accept¬ 
able in low-coat, quick-aervica unita than in 
thoae featuring laiauraly dining. Both young 
and old enjoy having aufficiant elbow room 
and enough apace ao that diahea of food and 
beverage are not crowded. Place aettinga for 
adulta uaually allow 24 In. and for children 
18 to 20 in. (Table 1). 


TABLE 1 Square FmI par Seal (had tor 
Variout Types of Food Oparatiom 


Type of operetion 

Squere feet per seet 

Cafeteria, commercial. 

18-18 

Cafeteria, collago and 

industrial 

12-15 

Cafeteria, school lunchroom. 

9-12 

College residence. 

table service 

12-15 

Counter service. 

. , 18-20 

Table service, hotel, 

club restaurant. 

15-18 

Table service. 

minimum eating 

11-14 

Banquet, minimum 

10-11 


All of the areaa in a dining room uaed for 
purpoaea other than eeating ara a part of the 
aquare footage allowed for eeating. Thia doea 
not include waiting araaa, gueat faoilitiaa, 
cloakrooma, and other aimilar araaa. Excaaaive 
loaa or uae of apace for other than aaating 
in the dining area will, however, increaae 
needa. Structural faaturea of the room ahould 
be conaidered. Width and length of the room, 
table and chair aisea, and eeating arrangementa 
affect capacity. 

Service atationa may be eatimated in the 
proportion of one email one for every 20 aeata 
or a large central one for every 50 to 60 placea. 
The adviaability of having a central aerving 
atation will be influenced by the diatance of 
the dining area from the aerving area. It ia of 
apecial value when production and dining are 
on different floora. Plumbing and wiring and 
whether auppliea are delivered mechanically 
will influence location of the atationa. Small 
aubatationa for ailvar, diahea, napery. bever* 


agea, ica, buttar, and oondimanta may maaaure 
20 to 24 in. aquare and 36 to 38 in. high. Tha 
aisa of cantral atationa variea from that for a 
amall encloaed room to that of a aoreaned 
aection meaauring approximately 8 to 10 ft 
long by 27 to 30 in. wide by 6 to 7 ft high. 

Table aisa will influence patron comfort and 
efficiant utilisation of apace. In a oafetaria, 
for example, where patrona may dina on their 
traya, it la Important that tha table be of ade¬ 
quate aise to accommodate the number of 
traya likely to be there. Four traya 14 by 18 
in. fit bettar on a table 48 in. aquare than on 
a table 36 or 42 in. aquare. Small tablaa, auch 
aa 24 or 30 in. aquare, are economical for aaat¬ 
ing but are uncomfortable for large people. 
They are only auitable in crowded areaa for 
faal turnover and light meala. Tablaa having 
common width and haight allowing them to be 
fitted together will give flexibility in aeating 
arrangementa. Theae are particularly good for 
banquette or cocktail-type bench aeating 
along a wall. Tablaa for. bootha are difficult 
for waitreaaea to aerve if they are longer than 
4 ft. The width of bootha including aeata and 
table ia commonly 5% ft. A lunch counter 
will have a minimum width of 16 in. and a 
maximum width of 24 to 30 in. The linear feet 
are calculated on the baaia of 20 to 24 in. per 
aeat. The maximum area baat aerved by one 
waitreaa ia generally 16 ft of countar. Thia 
will give eight to tan aeata. U-ahaped countera 
make maximum uae of apace and reduce travel. 
Space in depth of 8% to 11 ft will be required 
(or every linear fool of counter. Thia will pro¬ 
vide 3 to 4 ft of public aiale, 2% ft for aiale 
apace for employeea. A width of 4% ft ia deair- 
able where employeea muat paaa. 

Calculate aiale apace between tablaa and 
chaira to include paaaage area and that occu¬ 
pied by the peraon aeated at the table. A 
minimum paaaage area ia 18 In. between chaira 
and, including chair araa. tablaa ahould be 
apaced 4 to 5 ft apart. Aialaa on which bua 
carta or other mobile equipment ia to be 
moved ahould be aised according to the width 
of auch equipment. 

The beat utilisation of apace can often 
be arrived at through the uae of lampiatea 
or acaled modela. Diagonal arrangement 
of aquare tablea utilisea apace bettar than 
aquare arrangamani and yialda a more trouble- 
free traffic lane. Lanea that paaa between 
backa of chaira are likely to be blocked when 
guaata ariae or ara being aeated. 

Table heighta in aohoola ahould be choaen 
for tha comfort of children. In unita patronised 
by many gradaa a compromiaa haight will be 
needed between the 30 in. normally uaed for 
adulta and the 24 In. auitable for children, or 
two aisea may be uaed In different aeotiona of 
the room. A table length to aeat four, aix, or 
eight ia preferable to longer onea. 

Nunbar ol Pattons Allowanca The number of 
paraona to be aeated at one time ia the aecond 
point of information needed for calculation 
of tha dining room aise. Tha total number of 
aeata required at one time, multiplied by the 
apace required (or each aeat. will give tha 
total number of aquare feet needed In tha 
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dining arms. The number of times a seat ia 
occupied during a given period is commonly 
referred to as "turnover." The turnover per 
houri times the number of seats available, gives 
the total numbar of patrons who can bo served 
in an hour. If peak loads, or number to be 
served at one time, are known, the number of 
seats required can be estimated. 

Turnover rates lend to vary, for they are 
influenced by such factors as the amount of 
food aaten, the elaborateness of tha service, 
and the diner's time allowance. A breakfast 
meal of few foods may be eaten more quickly 
than dinner, and a simple fare faster than a 
mony>course meal. Turnover is quickest in 
dining rooms where food has been prepared 
in advance for fast service and where patrons 
serve themselves and bus their soiled dishes. 
The turnover time is speeded up 10 percent 
by patrons removing their soiled dishes so that 
tables are quickly available for other guesta- 
Deluxe service for leisure dining, involving 
removal and placement of aeverai courses, 
takes the longasi tima. Although specific 
turnover may vary from 10 minutes to 2 hours, 
ectual eating time is normally 10 to IS minutes 
for breakfast, 1 6 to 20 minutes for lunch, and 
30 to 40 minutes for dinner. 

The calculation of occupancy of seats in a 
dining room must take into consideration a 
certain parcentage of vacancy, except where 
a given number are seated at one time accord¬ 
ing to aaaignment. In table-service dining 
rooms this has been estimated as 20 percent 
of total capacity, in cafeterias from 12 to 18 
percent, and for counter operations 10 to 
12 percent. Many factors influence this per¬ 
centage, such as patrons arriving at different 
times, irregular rate of turnover, and reluctance 
to share a table with strangers. 

The table sixes used in the dining room will 
affect occupancy. It is often desirable to 
provide for groups varying from two to eight, 
with a predominance in most dining rooms 
of those for two people. The "deuces" may be 
of a sixe and shape that can be put together to 
form tables for larger groups. In metropolitan 
areas where many tand to dine alone, wall 
bench-type seating and tables for two with a 
canter ridge or line denoting space for one have 
been used succesafully. Chairs with a "tablet- 
arm'* that will hold a tray have been used for 
fast turnover in crowded areas. 

The utilisation of seating capacity tends to 
bo greater for cafeterias than for table service. 
The patron may spend 25 to 50 percent of the 
time while seated at the table waiting for 
service. The cafeteria diner may begin eating 
as soon as he is seated. One cafeteria line 
can serve four to eight patrons per minute 
depending on (1) the speed of the servers, 
(2) the elaborateness of food selection. (3) 
convenience of the layout, and (4) the type 
of patrons. At these rates, 240 to 480 patrons 
will need to be seated within an hour. If tha 
turnover rate is two per hour, then from 120 
to 240 seats will be used. However, if 15 
percent of the total capacity at the peak period 
remains unfilled, then between 140 and 280 
seats will be required. An additional 14 to 
28 seats or 10 parcent would be needed if the 
patrons do not bus their soiled dishes. 

Patronage estimates for facilities of different 
types may be guided by the number of persons 
in residence, enrollments in a school, an 
industry's payroll, the membership of a club, 
or the amount of traffic in an office or shop¬ 
ping area. In each case a certain percentage 
may normally be expected to dine in the facility 
provided. The percentage will be influenced 
by such factors as its location in relation to 
other facilities, the patron's buying power. 


the price plan (on the basis of subsidy or prof¬ 
it), patron's mealtime allowance, and conven¬ 
ience of the location. 

The patronage estimate for a college cafete¬ 
ria should take into consideration the number 
of students who live at home, are members of 
a live-in group, such as an organised house, 
and the number of other dining facilities 
available on or near the campus. A college 
residence providing table service may have 
to allow a seating capacity that is 1 10 percent 
of occupancy if a policy exials for having 
"special guest" occasions and seating all at 
one time. 

An industrial lunchroom may serve as few 
as 25 parcent and os many as 90 percant of the 
payroll. Clues to probable patronage may be 
drawn from such factors as nearness to other 
eating facilities, wage rates, type of work, 
prices to be charged, convenience, quality, 
and attractiveness. The attitude of manage¬ 
ment toward the lunchroom may affect patron¬ 
age also. Pride in providing a good service for 
the industrial family aa opposed to a take-it- 
or-leave-it attitude tends to win favorable 
response. 

The sixe of a dining room in a hospital 
should be determined as to whether it is to be 
used for employees, patients, or guests, or 
any combination of these. The type of hospital 
and the number of ambulatory patients should 
also be considered. The type of hospital will 
also influence the number of personnel em¬ 
ployed. The ratio of peraonnel to patients 
will vary from 1 to 3, depending on how much 
special care is required or how much leaching 
and reaaaroh are done. Good food and reaaon- 
able prices will attract a high percentage of 
those eligible to eat in the facility 

School lunch participation varies 26 to 75 
percent and a good percentage for planning 
is 60 to 75 percent of enrollment Where 
prices are low, the food good, meal selections 
appealing, and tha food service carefully 
integrated with the educational program, the 
percentage will be high. 

Banquet sealing requires planning because 
maximum seating potential means maximum 
profits. Folding tables 30 in. wide are popular. 
These are obtained in varying lengths, but 72 
and 96 in. are commonly used The spacing 
for the legs should be such as to allow for 
comfortable seeling when the tabies are joined 
end to end and piece settings are laid on 
24-In. centers 

Restaurant operators should consider space 
in relation to patronage volume essential for 
a profitable business. Labor, food, and operat¬ 
ing costs must be met and a profit realixed 
that covers risk-bearing effort expended and 
return on investment Essential income is 
weighed in the light of probable patronage and 
probable average check. The number of seats 
provided in planning must cover this need. 

Flexibility in seating capacity is often desir¬ 
able. People do not like to be crowded nor do 
they enjoy the lonely experience of being 
sealed in a huge area occupied by only a few 
Sparse patronage creates an impression of 
poor popularity. Separate rooms, folding 
doors, screens, or other attractive devices can 
be used to reduce sixe of an area during slack 
periods Sections left open should be those 
easiest to serve. Balconies, back rooms, or 
other less desirable apace can often be used 
for overflow numbers that occasionally require 
service. 

A common experience in many dining room 
operations ia the need for more seating at 
one meal than at others. This may be due 
either to increased numbers or different 
turnover rales. A residence cafeteria serving 


600 men has an overflow room seating 100, 
which it uses only at dinner. The night meal 
is not only larger but the men dine in a more 
leisurely fashion. The room is available for 
serving other groups at breakfast and lunch. 

Commercial restaurants located in shopping 
or office arees often have a heavier demand 
at noon than at the dinner hour. Rooms used 
for general patronage at noon may be closed 
at night or provide space for private dinner 
parties. Entrances to these rooms should not 
require passage through the main dining 
room. Convenience for special service is 
important. 

Production Areas 

A frequently used rule for allotting space for 
the kitchen is that it should be one-third to one- 
half the area of the dining room. It has been 
found unsatisfactory, however, to go by a set 
space allowance for this area. Detailed study 
of apace allocations leads to the conclusion 
that percentages in relation to the dining area 
are "completely unrealiatic and unreliable." 
An analysis of specific needs is required. Many 
factors influence apace requirements, such aa: 

1. Type of preparation and service 

2. Amount of the total production done in 
the unit 

3. Volume in terms of the number of meals 
served 

4. Variety of foods offered in the menu 

5. Elaborateness of pr'eparation and service 

6. Amount of individual service given, as in 
a hospital tray service 

7. Seating and service plan, whether on one 
floor or many 

The coal of providing space, equipment, and 
labor is sufficient to merit careful calculation 
of the best type of operation before planning. 
New products on the market, new cooking 
methods, and new equipment available should 
be evaluated. The use of praprocessed pro¬ 
ducts in many metropolitan areas has made a 
pronounced change in the amount of space 
allotted for bake shop, meat cutting, and vege¬ 
table preparation areas. Where portion-cut 
meats are readily available, it ia questionable 
whether even a large establishment can afford 
to equip and provide skilled labor for a butcher 
shop. The use of large quantities of froxen 
foods affects storage needs. The cost and 
quality of market products, their availability, 
and the frequency of deliveries are all to be 
considered. 

Variety in menu selection and elaboration of 
foods tend to increase space needs in work 
areas and storage. Small amounts of numer¬ 
ous items do not permit stacking and bulk 
packaging. Elaboration of food often involves 
individual portion traatment. with individual 
casseroles, for example, as compared to bulk 
steam table pans. A hospital food service 
requiring many special diets serves as a com¬ 
mon example of menu variety and individual 
portion treatment imposing special space 
requirements. 

The equipment provided will affect the space 
needs. Garbage and refuse, for example, may 
require a sixable area for storage awaiting 
pickup. Disposal units for food garbage, incin¬ 
erator for burnable refuse, and a crusher for 
tin cans will greatly reduce the amount to be 
held Frequency of garbage collection will mini- 
mixe the space needs 

Structural features of the building may 
influence the utilixation of space. The shape 
of the kitchen, location of ventilation and ele¬ 
vator shafts, support columns and partitions 
should be considered in relation to an efficient 
layout for work. The location of entrances and 
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exits for e good flow of traffic, window place' 
mant, suitable space, and relationship of sec¬ 
tions need consideration. Eliminate partitions 
whenever possible; this will reduce space 
needs and also permit easier supervision of 
production areas. 

Kitchens serving a smaller number require 
a larger square footage per meal than those 
serving a larger number. The following data 
used for industrial cafeterias show the rate at 
which apace needs per meal lend to decrease 
as the number served increases (Table 2). 


TABLE 2 Variation in Space Needs in Relation 
to Numbers Served _ 


Meal load 

Square (eel 
per meal 

Variation in 
square feet 

100-200 

5.00 

500-1.000 

200-400 

400 

800-1,600 

400-800 

3.50 

1.400-2.800 

800-1.300 

3.00 

2.400-3.900 

1.300-2.000 

2.50\ 

3.250-5.000 

2.000-3.000 

2.00 

4,000-6.000 

3.000-5,000 

1.85 

5.500-9.260 


Planners are often asked to make estimates 
of space needs before having an opportunity 
to make policies or detailed plans for opera¬ 
tions. Figures that will be found useful in 
making such estimates are given in Table 3. 
These figures pertain to average kitchen areas 
found in different types of food facilities- Their 
use is to be regarded as lenfafiVe and to be 
mmmaurmd cmrmfuUy in terms o/ specific needs. 
The square footage given is to be multiplied by 
the maximum number of meals estimated per 
hour of service, in order to find the total space 
requirement. 

After production policies have been estab¬ 
lished, work areas may be blocked out in terms 
of the equipment needs and the number of 
workers required to do the work in a section. 
Linear space, depths, and heights for work 
centers should be controlled in terms of aver¬ 
age human measurements. This will include the 
reach to and grasp of material or equipment 
used In working. The length and width of the 
work table is adjusted in terms of the amount 
end sixe of equipment that will rest on it during 
the progress of work. The linear measurement 
will very in terms of the number of workers 
using it at one time. 

The width of the table may be 24 to 30 In. 
unless dishes or food containers are to rest 
at the back of the tabie. Tables 36 In. wide are 
preferable when the back of the area is used for 
such storage. Where two workers work oppo¬ 
site each other, a table 42 in. wide may be used. 
A work area of 4 to 6 lin ft will be within con- 
venient reach of the average person. Tables 8 
to 10 ft long are used if two people ere working 


aide by side. A height of 34 in., commonly used 
as a working height, should be evaluated in 
terms of specific work done and equipment 
used. 

Aisle space should permit free, easy move¬ 
ment of essential traffic. The minimum width 
for s lane between equipment where one per¬ 
son works alone is 36 and 42 in. where more 
then one is employed and where workers must 
pass each other in the progress of work. Where 
mobile equipment is used, 48 to S4 in. are 
recommended. At least 60 in. are needed for 
main traffic lanes where workers regularly 
pass each other with mobile equipment. If 
workers or equipment must stand in the lane 
while working, appropriate space should be 
allowed for this. Thought should be given to 
space for doors opening into an aisle and for 
handling large pieces of equipment, such as 
roasting pans, baking sheets, and stock pots. 

Main thoroughfares should not pass through 
work centers. Compactness is essential for 
step-saving. It is well for the work centers to 
be in close proximity to main traffic lanes, with 
easy access to them It is important both to 
avoid distraction from outsiders passing 
through work centers and to conserve space. 
Work centers at right angles to traffic lanes 
are efficient (Fig 1) 

The percentage of floor area covered by 
equipment varies according to production 
needs and the typo of equipment used A satis¬ 
factory layout may claim less than 30 percent 
of total space for equipment while work areas, 
traffic lanes, and apace around equipment for 
easy operation and cleaning may require 70 
percent or more. 

For hospital production and service areas. 
20 to 30 sq ft per bed is suggested The need 
is reduced as the number of beds increases — 
approximately 30 aq ft per bed for a SO-bed, 
and 20 sq ft per bed for a 200-bed hospital. 
This allowance does not include major storage 
areas, dining rooms, employee facilities, or 
floor serving pantries 

Serving Areas 

space ellowancs of serving areas should be 
sdaptad to the needs of the specific facility. 
The menu, organisation of work, and number 
served will influence size. The type of service 
will also be influential in dictating space 
needed. 

In cafeterias the counter length should be 
regulated by the variety and volume. Excess 
specs partially filled is unattractive, but crowd¬ 
ing is also undesirable. An estimate that may 
be used for allotting width is 14 ft This allows 
for 4 ft as patron Ians space. 1 ft trey slide. 2 ft 
counter width. 4% ft for workers, and 2% ft 
for back bar. The aise of the tray should dictate 
the width of the trey slide. The average length 
of counters in college residence halls and 
hospitals is found to be 30 to 32 ft, while those 


in school lunchrooms average around 1 5 to 20 
ft. Some commercial cafeteria counters may 
be 70 to 80 ft long, but counters over 50 ft long 
are frequently considered inefficient. Twenty 
feet is usually thought of os a minimum but, 
under special conditions and where a limited 
menu is served. 6 to 8 ft may be sufficient. 
The trend is toward shorter counters with 
mobile serving units or dish holders set at right 
angles to the counter. Smoother service and 
greater speed are achieved. Counter height 
may be set at comfortable levels for workers 
and patrons. Schools may have lower counters 
so that children may see the food and push 
their trays along a slide as they are served. 
For little folk, 28 to 30 in. is desirable, with 
counters narrow so that servers may reach 
over to assist a child. A solid tray slide tends 
to result in fewer accidents than those made of 
bars or tubing. Plsstic trays measuring 9 by 12 
in., compartmented, and of pastel colors are 
popular. Slides for these may be on the servers 
side of the counter for ease of service and to 
eliminate spillage or accidents. The child picks 
up the completed service at the end of the line. 

Some planners use, as a rough guide, one 
counter or line for every 250 to 300 patrons 
served, but arrival rote, speed of service, and 
turnover are more reliable factors to consider 
in establishing the number of lines required 

Hospital service space will depend upon 
whether central or floor service is used, trays 
are set up in serving pantries, and modified 
diets are set up in line or in a diet kitchen. 
Space must be allowed for bulk food trucks, 
tray trucks, small tray carts, or special dis¬ 
pensing units used. 

Short-order units where food moves directly 
from production to the consumer require the 
least service space. The need for an inter¬ 
mediate station is eliminated. Step-saving com¬ 
pactness saves space. The units requiring the 
most space are those furnishing elaborate or 
highly individualized service. 

Rectiving and Storage Areas 

Space allocation for receiving and storage must 
be based on specific needs. The volume and 
type of items received and stored should be 
considered. Although the average operation 
may find a dock 8 ft deep and 12 ft long suffi¬ 
cient for receiving items, this would not be 
sufficient for a larga one. The space require¬ 
ment in square feet for food storage for 30 days 
has been calculated by some as approximately 
one half the total served or. if 1,000 are served. 
500 aq ft may be used as s tentative figure for 
total food atorage neede Cases of 6/10's 
stacked 6 cases high on flat trucks will have a 
bearing weight of approximately 250 to 300 lb 
per sq ft. Skid sizes should be 3 by 2% ft by 
8 to 12 in. high. Where heavy items, such as 
lO-gal cans of milk, are stored, bearing weights 
may be increased. One esse of 6/10’s, 24/2*,4'*. 
or 24/2's weighs approximately 50 lb and 
occupies 1 cu ft. 

Coflunon Stortgi The volume of canned food 
needed to serve 100 persons three meals daily 
for one month is sstimated at approximately 45 
caees of 6/10's or equivalent. The maximum 
stack height will be 8 or 9 cases or approxi¬ 
mately 72 in. Accessibility of items that differ, 
as well as volume, will govern the number of 
stacks needed. A total of 3 cu ft par stack 
is estimated to include floor space covered by 
a case of canned food, plus a share of aisle 
space. One thousand cases piled eight high in 
125 stocks will require 375 sq ft or a storage 
area approximately 20 by 20 ft. Storeroom 
aisles may be os narrow as 36 in., but 42 or 48 


TABLE 3 Square Feet of Kitchen Space per Meal for Food Facilitiet of Different Type 
and Siie _ 


Type of facility 


Estimated maximum meals per hour 


200 or less 

200-400 

400-600 

600-1.300 

1.300-7.500 

Cafeterias. 

7.5-5.0 

5.0-4.0 

4.0-3.5 

35-3.0 

30-1.8 

Hospitals.. 

.. 18.0.4.5 

12.0-4.5 

11.0-4.5 

10.0-4.0 

8 0-4.0 

Hotels. 

. . 18.0-4.0 

7.5-3.0 

6.0-3.0 

4.0-3.0 

40-3.0 

Industrial lunchrooms 

7.5-5 0 

4.0-3.2 

3 5-2.0 

3.0-2.0 

25-1.7 

Lunch counters 

7.5-2 0 

2.0-1 5 




Railroad dining car 

1.6 





Restaurants (service) . . . 

7.0-4.0 

5.0-36 

5.0-3 6 

5.0-30 

5.0-30 

School lunchrooms 

4.0-3.3 

3.3-2 2 

3.0-2.0 

2.5-1 6 

2.0-1 6 
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Employee 

facilities 


Linen and 
paper 
storage 


Time 

recorder 


Delivery 
yard and I 
receiving [ 
area 


Common 

storage 


Refrigerator 
and frozen 
storage 


Vegetable 

preparation 


Garbage 
pick up 


Ventilated 

storage 


Cleaning 

supplies 


Can and 
truck 
washing 


Meat 

‘ preparation ' 


Managers 

office 


Employee ^ 
dining 

' 


Guest 

facilities 


-E 


I 


Bake shop 
I 
I 

I 


Cook’s 

unit 




Salad and 
sandwich 
unit 


Janitor 

closet 


Fountain 

service 




Serving | 
area 


Short order 


Dining 

rooms 

and 

I catering I 


I Pot and pan 
washing and 
storage 

I 
I 
I 


sE- 


Dishwashing 


- 1 _ 


Hg. 1 Row diagriM showing hinctioiial relationships. 


in. arn preferred. Wider eielee may be required 
if trucks are used. A S-fl skid on a hydraulic 
jack needs maneuvering room, if roiling bine 
or garbage cans on doliiea are used for storage, 
plan location for thaaa. If cana or bina are 
under shelves, adjust height of bottom shelf 
to clear and allow for work space for removing 
food from these containers. Fixed shelving 
will be best when planned to suit the sixes of 
items stored. Consider both interspace and 
depth suitable. Condiment bottles, cereal pack* 
ages, and canned goods differ in package sixes 
and in stacking quality. The depth of a ahelf 
should accommodate either the width or length 
of the case, and the interspace should be ade¬ 
quate for the number to be stacked one on top 
of another. Allow 1 % to 2 in. as free space 
for ease of positioning. Add thickness of shelv¬ 
ing to interspace when stating measuremanta 
between canters. 

Position heavy items to reduce lifting end 
facilitate dispensing. Drums of oil and vinegar 
should have apigots and be equipped with 
pumps or located on cradles. Table surface 
and aoalea should be located for convenient 
issuing of dry stores. Plan to have all products 
at least 6 in. above the floor or movable to facil¬ 
itate cleaning of atoraga area. Limit height 
of top shelf for easy reach without aid of stool 
or stepladdar. The average vertical reach of 


men is 84 Vi in. and of women 81 in. Use of the 
top shelf for light, bulky packages, such as 
cereal, is recommended. 

Rofrigereted and Low Tomperature Storaga There 
are many factors affecting space needs for 
refrigerated and low-tamperature foods. 
Across-the-board figures gsnerelly should be 
used only in preliminary estimates. The quan¬ 
tity stored at one time will dictate the storage 
needs. Variation in the type of storage also will 
be indicated by the types of items to be stored. 
Allocation in preliminary planning may be as 
follows: 20 to 35 percent for meat (portion- 
ready meats require % to % less space than 
carcass or wholesale cuts); 30 to 35 percent 
for fruits and vegetables; 20 to 25 percent for 
dairy products, including those in serving 
areas; 10 to 25 percent for frozen foods; and 
5 to 10 percent for carry-over foods, salads, 
sandwich material, and bakery products. A 
raquirament of 15 to 20 cu ft of refrigeration 
per 100 complata meals has also bean uaad by 
some planners. Others state 1 to 1 VL cu ft of 
usable refrigerator space should be provided 
for every three meela served. Analyeis of a 
number of award-winning installations indi¬ 
cated that approximatoly 0.25 to 0.50 cu ft of 
refrigerated walk-in space was provided per 
meal served, and frozen walk-in space approxi¬ 


mated 0.1 to 0.3 cu ft per meal served. Addi¬ 
tional low-temperature or refrigerated space 
in terms of reach-ins was not calculated. In 
some climates, rsfrigeratad apace must bs pro¬ 
vided for dried fruits, nuts, csreala. and other 
foods to prevent weevil and insect infestation. 

A walk-in becomes feasible for an operation 
serving 300 to 400 meals per day, and refriger¬ 
ated pass-throughs can be added when from 
400 to 500 meals are served per day. A walk-in 
5 to 6 ft wide does not permit storage on both 
sides with adequate aisle space- Storaga space 
of 1 % to 2 ft should be allowed on either side 
of the aisle. If crates or cases are stored, this 
may have to be increased. Aisles of 30 in. are 
usually too narrow; 42 in. are desirable. If 
mobile equipment is moved in and out, aisles 
may have to be wider Walk-ins that are 8 to 9 
ft wide and about 10 ft long are minimum size. 
This allows for two storage areas 30 in. wide 
with a 3 to 4 ft aisle. If added width is desired 
for storage space in the center, allowance for 
storage areas of about 3 ft wide and 42 in. mini¬ 
mum aisles should be provided. Large walk-ins 
may ba designed for lift truck operation, with 
doors opening from the receiving dock on one 
side and into the kitchen opposite. If this is 
done and lift trucks are used, space must be 
provided in storage aisles for their working 
and turning around. Doors should be a mini¬ 
mum of 42 in. wide to admit large crates and 
containers or be sized to suit mobile equip¬ 
ment. Doors to low-temperature areas are most 
often planned to open into a refrigerated area. 
If this is not dona a heating device may have 
to ba installed on a door opening into a warm 
area to prevent its freezing tight from conden¬ 
sation. About 12 to 15 sq ft must be kept free 
for every door opening. About 45 lb of frozen 
food, if stacked in casea. can be atored per 
cubic foot. About 30 to 35 lb of refrigerated 
food can be stored per cubic foot. 

Sanitation Aisas 

OishWMhinfl Aim The apace required for the 
dishwashing operation depends on the meth¬ 
ods and equipment used. In all instances there 
must be adequate room to receive the volume 
of soiled dishes likely to arrive at any one time, 
plus apace for scraping, stacking, and placing 
in baskets on a conveyor of a machine or into a 
prerinaing operation. The dimensions may be 
only 30 to 36 in. for a single tank machine, 
60 to 72 in. for sinks, or 7 to over 30 ft for a 
convayor-typs machine. The requiramenta in 
the clean dish area will vary. It is important that 
there be enough space for dishes to be exposed 
to air for sufficient time to air-dry before stack¬ 
ing. For a basket-type machine, it is well to 
allow space equal to that required for three 
baskets, a stack of trays, and three or four 
stacks of dishes. For basket machines, it is 
usually recommended that the clean dish area 
occupy 66 percent of the total table space 
and the soiled dish area, 40 percent. 

Methods used for transporting and storing 
dishes will influence space needs. Where 
mobile storage equipment is used, more apace 
ia needed for the several units than where 
one cart ia uaad for transporting and ia repeat¬ 
edly loaded and unloaded. A table surface ia 
desirable for sorting, treating, or inspecting 
silver and other tableware. The installation of 
a domestic washer and drier In the diahroom 
may require space. 

Pot sod Pm Section Provide a soiled utensil 
collection area adequate for the largest volume 
that normally arrives in the section at one time. 
The busiest periods are likely to occur when 
preparation containers are emptied for service 
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Fred Lawton, Restaurant Planning and Design, The 
Architecfurol Press, Ltd., London, 1973. 
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LiJ 

—I 

< 

O 

CD 

Z) 

CL 

U- 

o 
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■If 


Abs. Des. 

1 Min. Min. 

1 Comfort- 
' able 

Ap 

^ circ n 

3 0 to 3 6 

3 6 to 4 6 

3 6 to 4 6 

. Service 
o«ly 

2 0 

2-6 

3-0 

1 To well 

6 to 1-0 

10 to lO 

1-0 to 1-3 

^ Between 
units 

1-6 

MO 

2-0 

Diameter 

2-8 

2-10 

2 10 

Perimeter 
per seat 

MO 

2-0 

2-2 


• For seating units for more than 4 persons, 
round tables are usually recommended; diam¬ 
eter depending on perimeter necessary to seat 
required number. 


all difDensions in feet and inches 
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OQ 
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Q- 
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O 

C/) 
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1 Abs. 

1 Des. 

Comfort- 


Min. 

1 Min. 

able 

. Service or pub. 
circ’n 

2-0 to 3-6 

2-6 to 4-6 

3-0 to 5-0 

C Between units 

3-0 to 3-6 

3 6 to 4-0 

3 V to 4-0 

Length 

3-6 

I 

3-10 to 4-0 

4-0 

Width 

1-0 to 2-0 

2 0 to 2-3 

2 4 to 2-6 



Abs. 

Min. 

Des. 

Min. ' 

1 Comfort- 
' able 

^ Service or pub. 
circ’n 

1 

3 6 to 4-6 1 

4 6 to 5-0 

5-0 to 5-6 

i To Wall 

2-0 

2 0 to 2-6 

2 0 to 3-0 

C Between units 

0 to 1-0 

1-0 

1-6 

Length 

3-6 

3-10 to 4-0 

4-0 

Width 

- 18 to 2-0 

2 0 to 2-3 

2-4 to 2-6 


Fie. 4 (continued) Table ond chair unlit. 
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2 PERSONS SIDE BY SIDE 
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1 Des. 

1 Min. 
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Service 




A and pub. 
circ’n 

2-6 

3-0 

3-6 

Length 

3-6 

3-9 

4-0 

Width 

3-0 

3-3 1 

3-6 


Note: Thii type not ordinarily recommended. 
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3-6 
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to 

to 
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♦o 

2-6 



2-6 



4-10 

5 2 

5-8 
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1 to 

to 

to 


i S-6 

5-6 

5-10 


dimensions in feel and inches 




Rg . 5 


4 PERSONS 



1 Abs. 

Des. 

Comfort- 


1 Min. 

Min. 

able 

Service 

2-6 

3-0 

3-6 

A and pub. 

to 

to 

to 

circ'n 

3-0 

4-0 

5 0 



3-9 

4-0 

Length 

3-6 

to 

to 



4-0 

4-2 


4-10 

5-2 

5 8 

Width 

to 

to 

to 


5-6 

5-6 

5-10 


BOOTH FURNITURE HEIGHTS 



^ Abs. 

Min. 

Des. 

Min. 

Comfort¬ 

able 

H 

3-0 to 3-6 

3-6 

4rO 

S 

1-5 to 1-6 

15 to 1-6 

1 —5 

T 

2-5 

2-5 to 2-6 

2-6 

W 

1-8 to 2-0 

2-0 to 2-2 

2-4 to 2-6 

Seat 

1-4 to 1-5 

1-5 to 1-6 

1-6 to 1-8 

Splay 

0 to D-3 

0-2 to 0-3 

0-3'/, to 0-A 













Commerciol 


RESTAURANTS AND EATING PLACES 

Food Bart 



COUNTERMANS AISLE 


COtlNTERB 


STANDARD (straight) TYPE 


Variations in Shape 



Usual Minimum 

A 

2*6 to 3*6 

B 

2-6 to 4 6 

C 

7 9 to 5-6 



1 

Abs. 

Desirable 



Min. 

Min. 

X 

No cooking oquipmonf . 

1- 6 

2 0 

X 

With cooking oquipt. 

2- 0 

2-6 

Y 

1 person 

2- 0 

2-3 

Y 

2 or more persons 

2* 6 

2-9 

Z 


MO 

2 0 

E 


9 

_1-2 



3- 6 

46 

B 


1. 0 

1-2 

CC 


».I0 

2-0 



H 

LEVEL FLOOR 


HEIGHTS 



DROPPED FLOOR 


1 Range of Dimensions | 

1 Range of Dimensions 

B 

2-6 to 3- 6 

1 ^ 

1-2 to 1- 3 

BB 

3 0 to 3- 6 

Work 

2-4 to 2- 7 

H 

7 to 10 

1 

S 

16 to 2- 6 

K 

2 4 to 2- 8 




Range of Dimensions 

B 

3*0 to 3. 6 

K 

2-4 to 2-10 

S 

1-6 to 2- 1 

X 1 

1-2 to 1* 3 

Work ! 

2-4 to 2- 8 


Ftg. 6 Food bont. 
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RESTAURANTS AND EATING PLACES 

Serving Units 



SERVING TABLE {6l sideboard) 



Abs. 

Min. 

Des. 

Min. 

Comfort¬ 

able 

As Service only 

2-6 

3-0 

3-6 

Ap Public circ'n 

2-0 

2-6 

3-0 

^ Clearance to ad* 

lacent units 

2 0 

2 3 

2-6 


Length i 

.yOM? .savc.ooe. 


Display tables (hors d’oeuvics. etc.) usually 5'0" x 2*0": 
(wines), 3‘ 0" round 


<5/' 

AREA OCCUPIED Y \ 
BY CART WHEN 
STORED: 38 U 



SERVING CART 



Abs. 

' Des. 


Min. 

Min. 

As Service only 

2-0 

2-6 

R Turn radius 

3-0 

3-6 

0 Door, opening width 

2 0 

2-6 


Approx, area when stored: 38'' x 21‘i" x 35" 


WALL OR COLUMN 



AREA OCCUPIED 
BY TRAY STAND 
WHEN STORED; 
5"x 20"x3 4 


TRAY STAND 



Abs. 1 
Min. ! 

Des. 1 
Min. 

Comfort¬ 

able 

As Service only 

2-6 

3-0 

3-6 

Ap Public circ'n 

_ 20 

2-6 

3-0 

^ Clearance to ad¬ 

jacent units 

, 2-0 

1 2-2 

2-6 


Length (treyl ( , ^ . 

Vl^h restauran-. 

Approx, area of stand, stored : 5" x 20" x 34'' 



Fie. ^ serving units. 


WATER COOLER 



Abs. 

Min. 

Des. 

Min. 

Comfort¬ 

able 

As Service only 

2-6 

3 0 

3-6 

Ap Public circ'n 

2-0 

1 2-6 1 3-0 

^ Clearance to ad¬ 

jacent units 

I Can arrange on top or front 


Length ] Depends on capacity and ii qiass storage 
Width S included.____ 
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RESTAURANTS AND EATING PLACES 

Liquor Bars 


WALL^ 

, BACK BAR ' '■ ..ftiJyf , j 

1 

L. 

BARTENDERS AISLE > 



L. 

y: BAR'^^I 4^; ■’ ‘ . 'V'- '■ 'Is# 

Qcpooe-^ 

B CC 

a. 

< 

_ , , J 

L- 

[_ 


STRAIGHT TYPE—with or without stools 



Abs. 

Min. 

Das. 

Min. 

Comfort- 

abla 

Ap 

Public aisle 

3-6 to 4-6 

4 0 to 5 0 

4-6 to 6-0 

B 

Stool to wall 

1-0 to 1-6 

1-2 to 1-6 

1-4 to 1-6 

CC 

Stool, cant, to cent. 

1-9 to 2-0 1 

2-0 

2-2 to 2-6 

i 

Stool to bar 

9 to 1-0 

1-0 

l-l to 1-2 

X 

Back bar 

1-6 to 1-8 

1-8 to 2-0 

2 0 to 2-3 

Y 


2-0 to 2-2 

2-6 

3-0 

Z 

Bar 

2-3 to 2-6 

2-5 to 2-6 

2 8 to 2-9 







CURVED TYPES: Radius R should be at least 

2 ft,; other dimensions as for straight types. 


Bor Ufigth; Allow from I ft. 8 in. to I ft. 10 in. per 
oerson for standup bars: 2 ft. for each stool. 

Bor depth; No increase in depth is needed for more 
than I bartonder. as each man should be provided 
w'th his own set-up" space m the work counter and 
back-bar. 

Service bars: These a»e usually from 6 tc 8 ft. lonq 
for I -man iervice; from 10 to 12 ft. long if 2 bar- 
tonoers are needed for peak service periods. No 
fcotrail. counter overhang, or stools are required. 
Location is often adiacent to kitchen and concealed 
from Ddtfons; however, adverttsinq va'ues sometimes 
cause it to be set in puclic view. In the latter case 
a rope rail or similar device, to discourage patrons 
from standing at the bar is often advisable. 


“^CABINET 

OVER 

.SPACE FOR 
CASH REG. 



BACK BAR STOOL 

BAR 

BAR HEIGHTS 



dimensions in feet and 


inches 



Usual 

Usual 


Min. 

Mai. 

B 

3-6 

3-9 

BB 

3-6 

3-9 

Cab 

3-0 to 3-10 

5-0 to 5-7 

S 

2 4 to 2-6 

2-7 

Work 

2-4 

2-6 

X 

10 to 1-2 

^ 1-2 to 1-3 


Ftg. 8 Liquor bore. 
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RESTAURANTS AND EATING PLACES 

Nondining Spaces 



CASHIir S DISK ond COUNTER 


s 

C*<hi«r‘i 

Ai$l* 

Ap 

Public 

Aille 


L«n9ih 


Utual Minimum 
2-0 to 2—6 


3-6 to S—0 


4-0 to 8-0 


Width 


2-0 to 2-4 


Fig. 9 Nondining spocoft. 



GATE FLAP 
DOOR ETC. 


CHICK lOOM 



Abi. 

Min. 

Dei. 

Min. 

Com- 

torf- 

sble 

6p 

3-0 

4-0 

6-0 

Ai 

2-6 

2-9 

3-3 

1 

1-0 

1—6 

1-9 

C 

2-0 

3-0 

5-0 

Q 

I-6 

1-9 

2-0 

W 

l-IO 

2-0 

2-0 


dimoniioni in font nnd incKot 


and immodiatoly following aarvice when ser¬ 
vice equipment is brought from the serving 
areas. A disposal or a removable strainer above 
a drain is desirable for waste removal. 

When allowing space for the pot and pan 
section, 40 sq ft is generally regarded as a mini¬ 
mum for the smallest unit. The free work aisle 
between the sinks and other equipment should 
be 4 ft wide. The apace allowance above the 
minimum will vary widely depending upon the 
type equipment used and the volume of pots 
and pans handled. Less space in relation to the 
maximum load may be required where a me¬ 
chanical washer is used and fewer labor hours 
will be spent in handling a large volume per 
unit handled 

Misceilaneout Sanitation Areas For washing mo¬ 
bile equipment, space is needed where splash¬ 
ing can be confined and that has satisfactory 
drainage. This area may be adiacent to the dish¬ 
washing section or to the place where can 
washing is done. The size and type of equip¬ 
ment to be handled will govern the space 
needs. 

A storage area for emergency cleanup equip¬ 
ment is needed in convenient relationship to 
dining rooms and work sections. Spillage and 
breakage create unsightliness and are accident 
hazards. Immediate care usually does not re¬ 
quire heavy or large equipment but may be 
handled by a small broom, dustpan, small mop, 
and bucket not used for major cleaning. A 
mobile unit may be designed to carry these 
things, or a small closet may be provided. 

Major cleaning equipment required will de¬ 
pend on the floors, finishes, and furniture to 
be cleaned. Determine whether a power sweep¬ 
er, scrubber, and waxer are to be used. Space 
may be required for storage of janitor supply 
carts and for miscellaneous replacement items, 
such as light bulbs. Provision will be needed 


for storing, emptying, cleaning, and filling mop 
trucks and for cleaning and air-drying wet 
mops. 

Employee Facilities 

Facilities for employees may include locker 
and lounge area, toilets, showers, time-record¬ 
ing equipment, hand basins near work areas, 
and dining rooms. An employee entrance 
should be so located that the employees may 
go directly to the dressing rooms without 
passing through the dining room or production 
area. 

Locket and Lounge Area Employee possessions 
should be protected in a suitably safe and sani¬ 
tary condition while the employees are at work. 
Whether individual lockers or common cup¬ 
board. sufficient space should be allowed for 
personal clothing to hong without crowding or 
wrinkling. If cupboards are used for clothing, 
a separate space should be afforded for street 
clothing and for uniforms, and individual parcel 
lockers should be provided for storage of 
purses and other valuables The height of the 
space for clothing should permit the longest 
garment to hang straight without wrinkling. 
The depth from front to back should be a mini¬ 
mum of 20 in. 

Suitable size for an employee lounge de¬ 
pends largely on scheduling of workers and the 
policies of individual establishments. Many 
operators discourage lounging in the dressing 
room and recommend the employees' dining 
area for this. Others having broken shifts on 
their schedules favor an extra room for loung¬ 
ing. In all cases benches or chairs are to be 
provided upon which workers may sit while 
changing clothes and shoes. A cot or daybed, 
36 in. by 6 ft, should be provided in the wo¬ 
men s room. 


Toiitts and Showers The location of toilet facili¬ 
ties near work areas is preferred over a remote 
location in promoting good health habits, les¬ 
sening loss of labor time, and permitting closer 
employee supervision. Separate facilities 
should be provided for men and women. Tfiey 
should be separated from food areas by a hall¬ 
way or double entrance. Supply one wash bowl 
for every 8 to 10 workers, one toilet stool for 
every 12 to 15 women, and one urinal and one 
toilet stool for every 15 men. Toilet compart¬ 
ments measure approximately 3 by 4% to 5 ft. 

The type of employees, the climate, kind of 
work, and conditions of work will influence 
the need for shower facilities. Showers will 
be appreciated and used by employees working 
in hot, humid kitchens. Experience has demon¬ 
strated that they are little used in localities 
where the weather is cool moat of the year, 
the work areas well ventilated, and workers 
drawn from an income group who have good 
facilities at home. 

Thne-recording Equipment Provide space for a re¬ 
corder near and within view of the office. Wall- 
hung card racks of sufficient capacity are 
recommended for the number of workers, both 
full and part time, who are likely to be em¬ 
ployed during an accounting period. Estimated 
space for a clock recorder is approximately 
10 in. wide by 12% in. deep and 18 in. high, 
and a rack of 50 cards approximately 1 % by 
2% by 34% in. 

General Coniideraliont The size of employee 
facilities has been found to vary widely. Small 
operations may not supply lookers and may 
have only a toilet and lavatory for workers. 
Some do not provide separate dining areas. 
Expediency in allowing ample space may be 
tempered by cost of space, available room, 
and the acuteness of need. Total space used 
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may ba incraaaad whara main toilat and lockar 
araaa ara ramotaly iocatad and additional faoil* 
iliaa ara providad naar work araaa. It may ba 
dacraaaad wbara lha food facility ia a part of 
a largar organisation providing facilitiaa for 
othar workara aa in a hoapital or in a hotal. 


GMtt FacilitMf 

Comfort and cordiality ahould charaotarisa 
tha antranca and waiting araa for guaata. Tha 
aica of tha araa ahould ba baaad on probabla 
naad for waiting, typa of aarvioa, and numbar 
of paraona likaly to congragata at ona tima. 
If thara ia a lounga or hallway adjacant to tha 
dining room, thia may provida aoma waiting 
apaca. 

Locate tha public talaphona, coat rack, and 
toilat facilitiaa In convaniant ralationahip to tha 
waiting area. In collage dining rooma provida 
ample apace for booka aa wall aa coata. In 
raaidancaa, a hallway approaching the dining 
room will laaaan tha wear on tha lounge- 
Attractive banchaa or aaata ara racommandad. 


TABLE AND CHAIR UNITS 

Data on apaca allocationa and clearance con¬ 
tained in Figa. 2 to 8 ia preaented aa an aid 
in determining capacitiaa. daairabia aaating 
layouta, and nacaaaary claarancaa. Infor¬ 
mation waa furniahad by the John Von Range 
Co. and Albert Pick Co., raataurant equipment 
apecialiala; Louia A. Brown, architect; and the 
Brunawick-Baike-Collander Co. 


RESTAURANTS AND EATING PLACES 

Nondining Spocot 


Tabulationa are divided into three groupa. 
The moat luxurioua eatabliahmanta ordinarily 
uaa aa minima the largeat figurea given, and 
vica-veraa. 


BOOTHS 

There ara, in aoma localitiaa. coda and othar 
raatrictiona on booth furniture dimenaiona. 
Authoritiaa having local jurfodiction ahould 
ba conaultad. One designer consulted regarded 
the 2>paraon booth (aide-by side) aa a waota of 
apaca; others recognise that oonditiona may 
arise whan rvo othar typa of furniture will suf¬ 
fice. Booths for more than four paraona are not 
commonly encountered. 


N0N0ININ6 SPACES 

Diagrams, tables and other data given in Fig. 
9 and below illuatrate only a few of the many 
types of nondining spaces and claarancaa re¬ 
quired. Date included here may, however, sug¬ 
gest methods of solving moat problems 

Ctiliitr 

Preferred location for lha cashier's desk or 
counter, according to the Albert Pick Co., ia on 
the right hand side of the door whan leaving, in 
order to avoid croaa-lraffic and raauiling con- 
gaation. Dimenaiona vary from thoaa given in 
the labia according to what merchandise is sold 
by the cashier and can beat ba determined in 


conjunction with each job. If quantities of 
tobacco, etc., are sold, a back wall case may be 
necessary. 

Coat Checking 

Figure 9 illuatrataa only ona typa of check 
room layout: aeleclion of typa and also depends 
on the job under consideration. It ia generally 
considered uneconomical, except in tha most 
luxurioua restaurants, to provide check rooma 
capable of accommodating garments for the 
peak load of patrons, for tha following reasons: 
(1) Woman uaually do not check coata; (2) not 
all mala patrons check coats; (3) apaca re¬ 
quired can usually ba used otherwise to greater 
advantage. Tha Albert Pick Co. aatimataa that 
approximately 5 garments can ba hung par 
linear foot on asch aide of tha typa of racks dia¬ 
grammed. 

Uaa of coat trees in dining areas is termed 
"necessary but never desirable.'* These occupy 
approximately 20 by 20 In., are 72 in. high, and 
can accommodate 8 garments par costumer. 
Overshoe racks are conaidarad undesirable; 
umbrella racks, desirable in check rooma. 

Taltphona FacilitiM 

Booths era uaually preferred to telephone 
jacks, probably because of costa of installation 
and of relocating wiring when redecoreting or 
replanning. Booths should be out of direct 
vision yet convenient to dining and lounge 
areas. One booth per 50 seats ia the usual 
ratio or one phone jack per dining booth. 
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KITCHENS 


The greatest areas for efficiency in manufactur¬ 
ing have been in the areas of reduced work 
flow. Industrial engineers learned a long time 
ago that the movement of a product from one 
spot to another does not of itself improve the 
product. The process of moving takes time, 
costs money, is dehumanizing and may, in fact, 
cause product damage. Industry has evolved 
all types of imaginative methods for reducing 
travel and, where it was essential, cause it 
to happen with the least amount of human 
assistance and at the lowest possible cost. 

The food service industry, until recently, 
has gernirally felt that these techniques were 
not appropriate, primarily because of the pa«.t 
availability of low>cost help and the acceptance 
of what were considered traditional work 
methods. With sharply rising labor costs and 
with the need for gaining the full productivity 
of technically trained people, the industry is 
rapidly adopting improved material handling 
concepts. 

The evolution of a food service scheme 
which requires the smallest number of steps or 
distances to be traveled is developed using 80 
percent common sense and 20 percent techni¬ 
cal know-how. In planning a new or modernized 
facility, the designer must continually ask two 
questions: “Why?" and "How?" And the classic 
answer, "It’s always been done this way.' is 
no longer acceptable. 

Since the architectural relationship, both 
horizontally and vertically, of the various ele¬ 
ments in the project is the first consideration, 
the "why” question must be asked first at every 
step in the process. Many designers establish a 
work* flow plan before endeavoring to affcKit 
the interrelationship of the various areas. Each 
operation has its own unique features and only 
by continually asking at each step the ques¬ 
tion, "why," will the most effective plan evolve. 

Usually foodstuffs are received and imme¬ 
diately stored. Generolly there are refrigerated, 
frozen, and dry storage areas and these logical¬ 
ly should be adjacent to receiving areas and 
should also be readily accessible to the prep¬ 
aration facilities. It is often appropriate to 
have not only major storage areas but also 
interim, smaller storage facilities. As the cost 
of labor increases, many designers are rethink¬ 
ing the old concept of having a single walk-in 
refrigerator, for eMample, and locating smaller 
process refrigerators strategically throughout 
the layout 

Certain of the preparation processes may be 
located in separate floors. A bakery, for enarn- 
ple, may be tucked out of the way, but thought 
must be given to the flow of materials to and 
away from this area Generally the plan is a 
continuous process, always moving forward 
from one step to the next, with backtracking 
or cross-overs limited as far as possible 

In most feeding operations, all of the pro¬ 
duction ultimately ends in the serving area, 
and care must be taken to establish the flow 
of the finished food to the customer, whether 
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it be in a sit-down dining room on the same 
floor or to patients in a multi-story hospital 
This, in essence, comprises the heart of the 
primary work flow and if any steps can be 
eliminated in the process, this will be of bene¬ 
fit to those who will operate the facility. 

in addition to this basic flow, wa find pe¬ 
ripheral flow patterns which may be cyclical 
in nature; for example, the preparation utensils 
have to be scraped, washed, stored, and then 
returned to the work areas; dining room ser- 
viceware undergoes a similar but more com¬ 
plex process And during all the processes 
there is a gerteration of waste, sometimes from 
the receiving area: certainly from the prepara¬ 
tion and serving areas, as well as from the 
washing facilities All this waste material must 
travel to some point of disposal which in many 
cases IS adjacent to the receiving area. The 
work flow in each of these supplementary 
processes likewise must be considered and 
minimized <Fig. 1) 

There are other architectural features that 
must be considered in addition to the inter¬ 
relation of the spaces: the proper height of 
loading trucks, the elimination of door saddles, 
walk-in refrigerators and freezers at floor level, 
the design of elevators and dumbwaiters which 
are the proper size and which stop floor flush 
and for loading. 

The means or equipment necessary for the 
transport of food in process is the next consid¬ 
eration. and the question ”how' must be 
answered All things considered, the wheel is 
the basic "how." Wherever possible, dollies, 
trucks, carts, wagons and rolling racks should 
bo employed 

The source of supply and method of delivery 
are the first considerations. There are many 
suppliers who offer their products palletized 
for quick, easy transfer to the receiving area 
Others strap quantities of boxes together. The 
designer must concern himself not only with 
what is currently in practice but what might 
be done, and adapt his equipment to meet 
the nature of incoming products Once in the 
building, various methods are used. Some 
facilities have been designed around a single 
tier rack which is used for everything from the 
initial receiving to final service Other designs 
involve the use of a variety of special purpose 
vehicles: often the heavy duty platform truck, 
rolling shelves or movable pallets for the 
receiving and storing process: then going to 
special purpose pan racks for moving food in 
process to the serving area, with still other 
special purpose carts for soiled and clean dish 
handling There are as many variations of these 
combinations as there are food service opera¬ 
tions and there are trucks and carts for every 
conceivable use. It behooves the designer to 
make the selection of the proper carts in evolv¬ 
ing the food service scheme. 

Dumbwaiters, elevators, dish tables, serving 
counters, work tables, doorways and refrigera¬ 
tors all must be designed keeping in mind the 
specific vehicles to be used In major installa¬ 
tions, there are some exciting new concepts 
using carts which are transported by overhead 
monorails Another new technique utilizes 
buried cables in the floor along which carts 


move from place to place without assistance, 
following electric impulses in the cable. 

There are special considerations to which 
the designer must address himself, such as 
security, supervision, safety and employee 
morale. Next to the banking business, the food 
service industry involves itself in a product 
which has great universal appeal Security, 
therefore, must be an overriding consideration. 
On paper, the walk-in refrigerator that opens 
directly onto the loading area may seem great, 
but unfortunately, human nature being what it 
is. employees working where they would be out 
of view are often tempted to conspire to accept 
short deliveries or slip merchandise out for 
their own use. Receiving areas, therefore, 
should be open and visible to management. 

Supervisors should be located in strategic 
areas where they have a commanding view of 
the important operations. Some schemes 
include elevated offices where supervisors can 
scan a major portion of the entire operation, 
seeing not only the preparation areas but also 
serving areas. 

Safely considerations include providing 
adequate width of aisles, limiting weights on 
carls, protecting passageways adjacent to 
dangerous machinery, etc 

Employee morale is increasingly important. 
Minimizing the isolation of employees in dull 
storerooms by themselves can improve pro¬ 
ductivity 

It would be impossible for the designer to 
create all the work areas in such a fashion 
that transport was eliminated It would also be 
impossible to make use of every special pur¬ 
pose cart available It is the designer s job 
to weigh ail of the factors involved and to con¬ 
sider frequency, quantities to be moved, the 
weights involved and then compromise these 
various relationships to come up with a work¬ 
able scheme 

After the size of each ares has been deter¬ 
mined, many designers create a scheme of 
space relationships to the proper scale irre¬ 
spective of the architectural configuration to 
which they must conform. And only after they 
have evolved the best theoretical scheme do 
they try to fit it into the space available. Un¬ 
fortunately, in the past the work areas of the 
food service facility frequently have been left 
to the end and fitted in as best they could. With 
the tremendous cost of building, equipment 
and the mechanical services required plus the 
increasing cost of labor, this is one of the major 
planning considerations that should be given 
priority not only In the allocation of space 
but its relationships to food service and other 
building functions. 


AISLE SPACE 

Many of the problems which exist in kitchens 
are due to inadequate thought of the flow 
sequences of food through the kitchen. The 
matter of aisle spaces is of great importance 
in the food facility. There are some general 
rules, comments and recommendations which 
can be mads for typical establishments 

1 Sepsrate work and traffic aisles as much 
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as possible This may be done by locating 
traffic aisles parallel or perpendicular to the 
working aisles. 

2. Traffic aisles should be made to serve two 
departments where possible Traffic aisles 
against walls can serve only the one depart* 
ment adjacent to the aisle. 

3. Aisles around the perimeter of kitchen 
have several disadvantages: 

a They serve only one department. 

b They utilize a large area when compared 
to the remaining area. For example: a 5*ft*wide 
aisle running around the entire perimeter of a 
40-sq*ft area uses almost 2S percent of the total 
area available 

c Paths along the perimeter of a room are 
the longest paths available between depart¬ 
ments, requiring increased moving time. 
Remember, movement per se adds nothing 
to a product except cost. 

4. Traffic aisles and especially work aisles 
that are too wide require many extra steps, 
often while personnel ore carrying relatively 
heavy loads Aisles should be sized according 
to the guides above. 

It is definitely not recommended to move 
traffic through aisles where workers must 
constantly cross between two stations on 
either side of the aisle. The width of the aisle 
becomes excessive and this could become 
dangerous (Fig 2). 


Work misto guido 

For 1 person working 

For 2 persons working beck 
to back 

for personnel who must pass 
equipment which projects into 
the aisle 

Traffic mislo guide 
For 2 persons to pass 
For 1 truck to pass one person - 
one way traffic 


Width, in. 

24 to 36 

(Keep to minimum I 
42 

30 * the distance 
of protection into 
the aisle 

30 

24 1 maximum 
truck width 


For 2 trucks to pass-one way 20 4 maximum 
traffic truck width 


For 2 trucks to pass - two-way 30 -f the sum of 
traffic truck widths 

Muiti-usmge aisle guide (these are not recom¬ 
mended but must sometimes be employed I 


For personnel passing 1 worker at 

his station.42 

For personnel passing 2 workers, 
back-to-back at their stations . 46 

For trucks passing 2 workers, 
back-to-back at their stations 60 t truck width 


LOCATING FOOD WASTE DISPOSERS 

Food waste disposers can be supplied with a 
number of different type assemblies making 
them suitable for practically any position where 
food waste occurs. 

When trying to decide upon the disposer 
and assembly most suitable for use at the 
soiled dish table, a number of questions 
should first be answered; 

1. Is there sufficient room on the soiled 
dish table for a cone bowl or sink —or must 
space be conserved? 

2 Will the disposer be used to handle prep* 
arbtion waste in addition to the waste returned 
to the dish table? 

3. Will there be a quantity of milk containers 
and other paper waste to dispose of? 

4 Will more than one operator be using 
the same machine? 


5. Does the dishwashing machine have 
built'in prewash, or will the prennsing opera¬ 
tion be done over the disposer, or made a part 
of a machine incorporating both features? 

6. Will compartment-type trays be used? 

In installations where the unloading area for 

soiled dishes is very limited and the designer 
cannot afford the space that a cone bowl or 
sink requires, there is a disposer assembly 
that takes no more space than that allowed 
for a scrap-block. This would be strictly a 
disposer operation. 

When the food waste disposer is to be used 
for disposing of both preparation waste and 
table scraps, the assembly should have built-in 
flexibility A cone bowl with removable stairv 
less steel sleeve offers this. With the stainless 
steel perforated sleeve removed, the cone bowl 
becomes a large receiving hopper —one that 
accepts leafy waste with ease With the stain¬ 
less steel perforated sleeve and scrap-block 
in position, the assembly is then suitable for 
scraping of waste and control of silverware 
that might accidentally be pulled or dropped 
into the cone bowl. 

Overhead prerinse can be installed above 
the disposer if desired. However, it is difficult 
to prevent the stream from travelirtg over the 
table Recessing the cone bowl in a shallow 
sink will assist in confining the rinse water. 

When one disposer is to be used by two or 
more operators, placement of the machine 
and the design of the table takes on added 
importance. Where two operators are to use 
one machine, an island type of installation 
satisfies the requirement. If more than two 
operators are to be served by one disposer, a 
trough is most suitable. 

Knowing that the scraping of waste is but 
the first step toward preparing tableware for 
the washing operation and that size and type 
of dishwashing machine governs the amount 
of preparatory work needed, you may be inter¬ 
ested in two machines that incorporate dis¬ 
posers which have been specifically designed 
for work ahead of the dishwasher machine. 

When working ahead of a dishwashing 
machine that does not incorporate prewash, 
the preparatory operation must be performed 
as a separate operation in the prewash sink 
oz as a scraping, preflushing, and disposing 
and this makes for an excellent preparatory 
operation Basically this machine consists 
of a wash tank, a recirculation pump, a sep¬ 
arator conveyor, silver-salvage basin and a 
food waste disposer. 

The machine should occupy a position 
between the point where the soiled dishes land 
and where they are to be sorted while waiting 
to be racked 

Since water may be used to transport waste 
from the food waste disposer, this machine 
first uses the water for scraping, then reuses 
it as a transporting medium. For most efficient 
operation, the machine should be used while 
sorting, as a combined, rather than a separate 
operation 

Sorted tableware that is waiting to be racked 
carries sufficient water to actually soak small 
pieces of food waste that may still be clinging 
to the tableware. 

On the dish table installations where there 
will be two or more operators preparing table* 
wareat the soiled dish table and where the dish¬ 
washing machine incorporates built-in pre¬ 
wash. a trough type scraping and disposing 
operation offers speed and flexibility The 
operators then can move to the work load 
rather than moving the load to some one posi¬ 
tion. An installation of this type can be one 


that uses fresh water flowing within the trough 
or one where there is a large volume of recir¬ 
culated water mixed with a small amount of 
fresh water conveying the waste to the food 
waste disposer 

In planning for the most suitable installation, 
thought must be given to the width and length 
of the trough and whether it will be straight, 
L shape, or soma other design. 

If the trough is short and straight, a fresh 
water trough installation works well. The dis¬ 
poser is usually attached to the lower end of 
the trough section and the fresh water brought 
in at the opposite end and at intermediate posi¬ 
tions along the trough. Since water is the carry¬ 
ing agent for the ground food waste leaving 
the disposer, a trough installation offers double 
usage for the water as it is first used to move 
the scraped waste along the trough to the 
disposer. The same water is then used to trans¬ 
port the ground waste to the sewage system 

In installations whore a recirculating water 
conveyor and food waste disposer is to be used 
in conjunction with a trough application, the 
designer or consultant is permitted to use 
imagination in his planning. L-shape or U-ahapa 
troughs serving an entire area can become 
reality where there is 65 to 70 gallons per 
minute of recirculated water with which to 
work. 

With quantities of water moving in a trough, 
waste moves freely without operator assis¬ 
tance On some installations tableware is 
actually presoakad in certain sections of the 
prefabricated trough without interfering with 
the forward flow of food waste to the disposer. 


Vegetable Preparation 

When choosing a food waste disposer for 
installation for a vegetable preparation area, 
the designer should keep in mind that he will 
be wanting to dispose of large, leafy waste, 
and the opening into the disposer should be 
able to handle this waste He should choose 
an asaambly along with the disposer that offers 
this convenience. 

Where there is to be a fairly heavy work 
load in the vegetable preparation area, some 
consultants have found a two-compartment 
sink desirable The first compartment mea¬ 
sures 24 by 36 by 6 in. It is here the trimming 
and disposing of food waste takes place The 
vegetables are then rinsed in the second com¬ 
partment that measures 18 by 24 by 12 in. 

Should a designer choose to install the dis¬ 
poser in the work table adjoining a sink, there 
are a number of assemblies that are designed 
for this application. Ganerally. the assembly 
consistn of a cone bowl fitted with a rubber 
scrap block. Water can either be directed into 
the cone bowl through a water inlet elbow 
or an elevated gooseneck. With the latter type 
of inlet, the water serves a double purpose 
in that the vegetables can be washed under the 
stream. The water entering the disposer then 
carries the ground waste through the waste 
line. 

Pot Sink 

The pot and pan area is another location where 
consideration should be given to the installa¬ 
tion of a food waste disposer because there 
is considerable amount of waste returned on 
the utensils. 

The disposer can be fitted with a sink drain 
fitting and installed at the base of the sink 
or included with a suitable assembly and made 
a part of the work table adjoining the sinks. 
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Area Designations 

1. Warewashing 

2. Waiters' Pantry 

3. Cold Food Preparation 



tXiSTiNft 


4. Hot Food Pick-up 

5. Hot Food Preparation 

6. Checking Area 


Fifl. 2 Movetnani ttiicHigh Iraffic aitia at tha cafa/bai kitchan taciHtias, Hotel Commodofo. 


Although iher« is no hard and fas! rule whan 
choosing the proper size disposer, there is a 
relationship between horsepower, size of open¬ 
ing to the disposer and the size of the grind¬ 
ing chamber. 

THE MAIN COOKING AREA 

The main cooking department is the heart of 
the kitchen and deserves special care in de¬ 
signing. Both meat and vegetables are usually 
cooked in this area. Serving in table service 
restaurants may take place from or near this 
area. In other installations, the cooked food is 
transported a considerable distance to the 
serving area. In general. It has been found 
advisable to cook such items as vegetables in 
small batches as close as possible to the serv¬ 
ing time. This consideration requires that at 
least the vegetable cooking should be done 
as near to the serving area as possible. In fact, 
some installations utilizing cafeteria counters 
have provided small, high speed vegetable 
steamers directly on the cafeteria counter. 

Meats may be prepared in large batches but 
the trend is towards staggering of tha start 
and completion of meat cooking even though 
no equipment may be saved because of the 
long processing time as compared to the serv¬ 
ing period. 

The trend in the design of the main cook¬ 
ing area has been towards the provision of 
roast ovens separate from the ranges. This 
reduces friction between those using range 
top and the oven. 

The flow chart below indicates the relation 
of the main cooking area to the other kitchen 
departments. (Fig. 3.) 



Fig. 3 


The layout of the main cooking department 
varies greatly from installation to installation 
In general, the table service restaurant will 
serve from this area, and this requires consid¬ 
eration. In many cases where food is cooked 
to order, insufficient refrigerated or frozen 
food storage space has been provided In the 
main cooking area. 

Several considerations are necessary before 
typical departmental layouts are presented 

1. The broiler should be at the end of the 
line—away from the traffic in front of the cook¬ 
ing equipment. Adequate refrigeration and 
work space should be provided for the broiler 
operator. 

Traditional French kitchen arrangements 
assign the broiling, carving and roasting 
duties to the broiler operator, it is not always 
necessary to follow this practice in today's 
kitchens. 

2. Fryers may be located near the broiler if 
the same person will operate them or they may 
be located at the far end of the range battery. 
Sufficient work table space and an area to drain 
fried foods must be provided in addition to 
refrigeration and in some cases freezer storage 
space. 

3. The steam table or serving area, if it is 
to be from the same area as cooking, should 
be near the broilers and fryers. 

4. The space between cook’s table and cook¬ 
ing equipment should be at a minimum but 
should provide lor opening of range ovens, 
steamers, etc. If traffic or trucks are antici¬ 
pated. greater space than normal is required. 

5. All heat-produoing equipment should be 
vented to an effective ezhaust hood. Local 
laws should also be checked on this point. 

6. Equipment which is placed against a wall 
should have sufficient space (or cleaning 
behind the equipment. One to two feet are 
recommended 

7. It is preferable to provide breaks in 
extended cook's or serving tables for access 
by cooks. Extended parallel, back-to-back 
arrangements may require breaks in the equip¬ 
ment for similar reasons 

8. Plate warming facilities have traditionally 
been placed in front of the cook s table in 


waiter service restaurants The trend, however, 
has been toward provision of plate warming 
facilities which are directly accessible to the 
servers. 

PREPARATION AREAS 
Meat Pteparalion 

The meat preparation departments lake meats 
as delivered and convert them into products 
suitable for further processing in the main 
cooking area. The specific duties of this depart¬ 
ment have changed significantly in recent 
years Thera was a time when cooks did most 
of the preparation at the main cooking area. 
This gave way to a meat preparation depart¬ 
ment where butchers prepared the meats for 
the cooks The meat was then issued to the 
cooking department In such a ready-to-cook 
quantity that portion control was readily 
obtainable. The trend now, in all but the very 
large installation, has been towards the in¬ 
creasing purchase of meat in a ready-to-cook 
state. The theory, which often is valid, is that 
the various packing houses with their skilled 
mass-production workers can perform this 
operation more economically. A further benefit 
is that meat storage space is decreased—often 
up to 40 percent— by the purchase of ready-to- 
cook meats. 

The flow chart for a typical moat preparation 
area with its relationships to the other kitchan 
departments is shown in Fig. 4. 

Holding in a refrigerated area may precede 
cooking. In some instances, meats are pre¬ 
pared a day or more prior to cooking. 
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Salad Preparation 

The salad preparation section utiliiea in¬ 
gredients prepared in the vegetable prepara¬ 
tion section and/or items from the fruit and 
vegetable refrigerator. Some minor amount of 
meat and dairy products may also be used 
in various salads. In table service restaurants, 
the salad departments may ba included with 
the pantry or garde manger. Such typical de¬ 
partments are showvn with the serving depart¬ 
ments Some installations, however, combine 
the salad and vegetable preparation depart¬ 
ments In those installations using cafeteria 
counters, the salads pass directly from the 
salad preparation area to the counter. Pass 
through refrigerators are quite useful in mini¬ 
mising the steps required to service the cafe¬ 
teria counter especially if salads will be pre¬ 
pared during the serving period. 

The flow chart (Fig. 5) for a typical prepara¬ 
tion area shows the relationship of this depart¬ 
ment to the other kitchen departments. The 
number of trips, method of transportation and 
amounts which are to be transported between 
the departments should determine the relative 
location of the salad preparation area. For 
example, if salads are to be made with a con¬ 
stant flow of materials from the vegetable 
preparation department and a storing of com¬ 
pleted salads in mobile refrigerated trucks 
until ready for moving to the service area, 
then the location of this department should 
be as close to the vegetable preparation depart¬ 
ment and refrigerator as possible. With such a 
production system, it is not necessary to locate 
this department near the service facilities. 
On the other hand, supplies may be batch 
delivered and a constant flow of salads to the 
serving areas will be maintained. For such an 
operation the location of the salad preparation 
area should favor the serving facilities. 

The work methods to be followed in the prep¬ 
aration of salads determine the precise layout 
of this department. As with the other kitchen 
departments, food should flow as much as pos¬ 
sible in a continuous direction from the start 
of the department through processing and on 
to the next department. Some installations, 
especially those processing large numbers of 
the same or similar salads, are able to apply 
the principles of mass production and mass 
assembly to the design of the salad preparation 
department 

Vegettbie Preparition 

The vegetable preparation deportment prepares 
fresh vegetables for cooking and salads. In 
some installations, as previously noted, vegeta¬ 
bles used in salads are prepared in the salad 
preparation department. Prior to the layout 
of this department, the precise functions and 
operations which will be performed should be 
determined. 

The flow chart for the vegetable preparation 
area (Fig. 6) shows its relationship to the other 
departments in the kitchen. 

In many instances vegetables are prepared 
the day before their usage by the salad and 


main cooking units- In such cases the prepared 
vegetables must be stored in holding refrigera¬ 
tors. The vegetable refrigerator is usually used 
for this purpose, but very large installations 
and those installations which do not have the 
walk-iit refrigerators on the same floor as prep¬ 
aration and cooking will provide holding 
refrigerators. 

The layout of the vegetable preparation 
should follow as closely as possible the pro¬ 
cessing steps. Typical layouts vary depending 
on the stale of the raw materials and the opera¬ 
tions to be performed 

Sandwich Stations 

Efficient food production requires planned 
arrangement of equipment. The size of the 
operations to be handled will determine dimen¬ 
sions. It must provide ample space for ingredi¬ 
ents. tools and a logical work flow. The height 
must permit the worker to maintain good 
posture, use the least amount of energy, and 
stand in a relaxed poaition Where short 
handled tools are used, the average recom¬ 
mended height is 36 in. Allow adequate toe 
space at the bottom edge of counter. The width 
of the work counter must provide comfortable 
reaching areas, without the necessity of the 
worker stretching. Sixteen inches from each 
elbow in all working directions is the average 
comfortable reaching areas, without the neces¬ 
sity of the worker stretching. 

A counter top of hard maple or synthetic 
rubber-plastic composition is preferred. If 
the installation has a matal or other top, a 
large cutting block with a herd surface can be 
placed on it. Have counter top project at least 
1 % inches beyond the front of unit to prevent 
crumbs from collecting on shelf or door gasket 
below. 

Provide a food-waste container recessed 
in the right hand side of the counter for “as 
you go” cleaning of the working surface. It 
should be easily accessible for removal, 
emptying and cleaning. 

Both the placement angle of the filling con¬ 
tainers and their sequence arrangement for left 
to right working of the sandwich maker will 
streamline operations The fillings are more 
accessible if the containers tilt slightly forward 
toward the worker. Spreading of sandwiches 
is an automatic reach-and-touch procedure if 


VEG REFRIG DRY STOR 
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each filling container la put in its customary 
place. 

The irvuse” bread supply should be kept 
at the left of the sandwich board. Many food- 
service establishments use a container which 
holds 3 to 4 varieties of bread or a self-leveling 
bread dispenser which moves each slice into 
position. 

For the efficient handling of serving plates, 
there is a self-leveling dish dispenser, which 
allows the dishes to "pop” into position. This 
equipment can be recessed at the right hand 
corner of the counter top for the final step in 
sandwich preparation. These dispensers are 
available with hot or cold controls. 

Select toasters and grills for performance, 
capacity, thermostatic controls, and easy clean¬ 
ing. Production volume is the determining 
factor in their size and arrangement, but acces¬ 
sibility to the worker is of prime importance 

Adjacent to the sandwich center should be 
a double compartment sink. In installations 
where the salad and sandwich centers are adja¬ 
cent. this sink can, of course, serve both units. 

Provide an accessible storage area for small 
working tools, such as knives, spatulas, 
scoops, spoons, cutters, and other related 
equipment 

The layout of a sandwich center must often 
fit different shaped spaces. The equipment 
listed above can be arranged in a straight line, 
a U-shape, a circle, a corner, or as an aisle. 
In each available apace, the equipment should 
be arranged as efficiently as possible. 

WORK FLOW IN OTHER AREAS 
Serving Facilities 

The type and arrangement of serving facilities 
varies greatly from installation to installation. 
Restaurants use pantries and range batteries. 
Employee feeding facilities use cafeterias, 
snack bars, etc Hospitals use tray makeup 
conveyors, cafeterias for employees and staff, 
and sometimes decentralized tray makeup 
facilities as floor pantries. 

The major service departments in a table ser¬ 
vice restaurant ore the range battery and 
pantry. The departmental layouts for the main 
cooking department illustrate typical arrange¬ 
ments of this ares with provisions for service. 
The pantry and cold aarvice are often united 
in one area of the kitchen. In other installa¬ 
tions, salads and cold meats are prepared in 
one area and desserts, beverages, and some 
other items in the pantry. 

The trend seems toward the combination of 
these two areas and toward the movement of 
many of the pantry items as rolls, butter and 
beverages to waitress stations located at 
strategic points in the dining room. SelFsarvice 
of salad, cold meat and pantry Items by the 
waiters and waitresses is ever increasing in 
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tabi* aervice restaurants, especially il speed 
of service and minimixation of kitchen workers 
is of importance 


Bake Shop 

Of all the preparation departments which might 
be located away from the main kitchen, the 
bake shop is usually least affected by such a 
location. The major differences of a remote 
bake shop are the requirements of additional 
pot washing and refrigeration facilities. Ovens 
should then be located in the bake shop, and 
this usually prevents their dual usage by the 
main cooking department 

Though some food service installations still 
prepare their own yeast breads, il is generally 
advisable to have this service rendered by a 
commercial bakery Some bakeries will prepare 
yeast breads to special order if demand is suf* 
ficient. The completely self*conlained installs* 
lions and some of those featuring specialties 
do —and will continue to—prepare their own 
yeast breads 

Many inslaliations do prepare pastries on the 
premises. 

Successful freexing of prepared items for 
baking has enabled the typical shop to become 
much more efficient in recent years Studies 
have shown that freexing of some items may 
even be helpful with respect to the quality of 
the finished product This has made it possible 
to prepare relatively large quantities of an item 
using mass production techniques of prepars* 
tion and baking them as needed For such as 
operation, a freexer capable of freexing as well 
as storing prepared items is necessary. Such 
a freexer is called a sharp freexer 

In general, the bake shop should be near the 
storage area, both dry and refrigerated, and 
near the pot washing area. Location near serv¬ 
ing facilities is of relatively minor importance 
if mobile racks are used to transfer sufficient 
quantities of baked goods to minimixe the num¬ 
ber of trips required The flow chart (Fig. 7) 
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Fig. 7 

shows the relationship of the typical bake 
shop to the other kitchen departments. 

The layout within the bake shop should fol¬ 
low the typical processing steps as much as 
possible. The oven should be near the landing 
table with sufficient space in front of the oven 
to remove baked goods with a peel which 
reaches to the innermost corners of the oven. 
In general, as much clear space should be pro¬ 
vided in front of a bake oven as the bake oven 
is deep, front to back. The proof box should be 
near the oven as should the baker's table The 
mixer, pastry stove or hot plate and steam 
jacketed kettle, if used, should be near the 
baker's table 
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Refrigerated Storage 

The production processes in a kitchen are char¬ 
acter ixed by relatively few receipts of refrig¬ 
erated supplies compared to movements 
between the refrigerated storage area and the 
preparation departments. For this reason, it 
is suggested that location of the refrigerated 
storage bo close to the preparation depart¬ 
ments (see Fig. 8). 

In some instances the flow chart will be mod¬ 
ified by preparation procedures which are to 
be followed. For example, some installations 
will partially prepare vegetables prior to 
storage. 

Too often when the refrigerated storage 
areas and preparation departments are located 
on different floors, the time required to wait 
for elevators is excessive. 

Another arrangement is to have the refrig¬ 
erated storage and preparation departments 
near receiving, then move to the final prepara¬ 
tion and production departments. This arrange¬ 
ment is better than that above but is still limited 
by vertical transportation. An advantage of 
such a location is that the part of the meat 
ond vegetables which is scrap is closer to the 
garbage storage area. 

In general it is recommended that the freexer 
storage open into a refrigerator rather than 
directly into the warmer kitchen With such 
an arrangement, the refrigerator might be made 
for dual purpose usage, as a refrigerator or 
freexer. This will probably be quite useful 
in the future with the trend toword increasing 
usage of froxen foods. An alternate location of 
the storage freexer is near the main cooking 
area. This minimixes the distance traveled 
on the part of the cooks in obtaining food which 
is purchased in a ready to cook state 


Dishwashing 

In the past, extreme emphasis was placed on 
locating this department either adjacent to a 
cafeteria service dining room or as the first 
’•port-of-cair* in a kitchen serving a table ser¬ 
vice dining room. With the increasing usage of 
vertical and hurixontal conveyors, this be¬ 
comes of lesser importance, and increasing 
attention can be placed on locating the dish¬ 
washing area near the locotion of dish usage — 
the serving and/or preparation areas as the 
mode of operation dictates It is not unusual, 
nor impractical, to locate the dishwashing on 
a floor other than the dining room floor. 

A separate dishwashing room which is well 
ventilated, lighted and has noise-absorbing 
surfaces will be found a great aid in lowering 
the high — often objectionably high — noise level 
commonly found in kitchens. 


The large operation ulilixmg horixontal con¬ 
veyors can apply industrial engineering 
principles to the breakdown of patron or patient 
trays 

Glass washing, long a major problem in food 
service, is now being better handled largely 
through the control of washing, rinsing and 
water additions. In most instances, it is not at 
all impractical to wash glasses in the same 
machine as dishes, if they are washed shortly 
after the water has been changed Other instal¬ 
lations utilixe a glass washer with a separate 
soiled glass table or use the same tables as 
for soiled dishes. 

Some installations, especially larger hotels, 
find it necessary to provide a separate silver 
room where hollowware may be correctly 
cleaned, burnished ar^d maintained. Such an 
area usually can provide a better means for 
control of expensive silver. 

The flow chart (Fig. 9) shows tl>e typical 
relationship of this department to others within 
the food service installation. 
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Pot Washing 

Many smaller installations try to utilixe the 
some sinks for pot washing and vegetable or 
solad preporation This practice is not recom¬ 
mended A minimum of two compartments — 
preferably three compartments with a grease 
or skimmer compartment between the first 
two compartments—is recommended. The 
main cooking, baking and serving departments 
are the major source of pots, pans ond other 
utensils. In many installations, a relatively 
large storage area for soiled pots is required 
as they ore not washed ot the same time as 
received in the pot washing department. This 
is especially true if the same personnel operate 
the dishwashing machines and the pot washing 
department 
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The flow chart for a typical pot washing 
department is shown in Fig. 10. Note that pot. 
pan ond utensil storage, while not shown on 
the flow chart, must be considered. This is apt 
to occur in each department from which pots 
arrive and in two places in the pot washing 
area: prior to cleaning and subsequent to 
cleaning. 
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By Max Fengler 


KITCHEN PERSONNEL AND THEIR 
FUNCTIONS 

■ Chef de cuisine (kitchen chef) is responsible 
for purchase of goods, cost control, setting up 
the menu, and supervision of personnel and 
hygiene in the kitchen area. 

• SouS'chef (kitchen chef's assistant) represents 
the kitchen chef In his absence; in a large 
organization, he takes over some of the chef's 
duties. 

• Saucier (sauce cook) prepares all sauces and 
the meals that go with them, as well as all fish 
dishes (although in large organizations there is 
a poissonier); he is responsible for the work at 
the kitchen range, and in medium-sized 
establishments he assumes the functions of the 
chef's assisant. 

• Rotisseur (roast, fry, and grill cook) 

In large restaurants, there is, in addition, a 
grilladin. 

• Entremetier (soup, vegetable, and side-dish 
cook) 

In large restaurants a potagier prepares soups 
and broths. 

• Garde-manger supplies the ready-to-cut 
meat and 6sh preparation, the cold appetizers, 
hors d'oeuvres, and salads. In large restaurants, 
this work is divided between the hors d'oeuvrier 
(appetizer cook) and the boucher (butcher). 

■ Pdtissier makes cookies, cakes, ice cream, 
and other desserts; in large restaurants, the work 
is divided among the glacier (ice cream maker), 
confiseur (fine pastry cook), and boulanger (baker 
of bread, rolls, and other baked goods). 

■ Commis (junior cook) is available to chefs 
of sections. 

■ Salad man or girl produces and serves various 
kinds of solods and in some restaurants is 
responsible for the smorgasbord (hors d'oeuvres) 
and is subordinate to the gardemanger. 

• Casserolier cleans, cares for, and services all 
pans, cooking equipment, and kitchen machines. 

■ Kitchen boy cleans the kitchen, helps with 
the preparation of dishes, and has other duties. 

■ Controleur is in charge of supplies, controls 
their placement and storage, and does the 
inventory bookkeeping. 

■ Gouvernante accepts goods, exercises 
control, supervises the economat, dry storage, 
linen, and cleaning materials, and hands out 
staples. 

■ In European restaurants, the bar lady is 
responsible for all beverages and often is the 
representative for the management, and, in 
smaller restaurants, oversees the waiters. 

• Argentier is responsible for the care of silver. 

• Office boy 

• Dish washer 


fi 0 Sfoiffanf Atchif 0 chjre and Design, Universe Books, 
New York, 1971. 


Fig. 1 Hotel or restaurant kitchen or French restou* 
ront of high standard. Copocity for moin meols: 
Hotel—100>200 persons / menu, 100 persons/d lo 
corte. Restouront—200-300 persons / meoltime 
from 11:30 to 1:30. Waiters' possogewoy: tongen- 
tiol. Kitchen: Lineor arrangement with lorge instol- 
lotions in the rear. See Legend for expionotion of 
numbers. 



Fig. 2 Hotel or restouront kitchen. Co* 
pocity: With this layout, o 200*seat res- 
touront will be oble to handle three full 
sittings. This loyout con also toke core 
of a hotel with 100 guests and con olso 
occommodote o restaurant open to the 
generol public, on outdoor restouront, 
and o private dining oreo for porties 
and conferences (altogether, 400 
guests). Waiters' possogewoy: in the 
center. Kitchen: Lineor orrongement 
with large installations in the reor. See 
Legend for expionotion of numbers. 



Fig. 3 Large restouront kitchen for res- 
touronts with many private party and 
conference focilities or with commissory 
ond cotering copocity for other busi¬ 
nesses. Suitoble also for large hotel 
with large restouront for the generol 
public. Copocity: 800-1,000 persons 
(e.g., 200 seats and fourfold reoccu- 
poncy). Waiters' possogewoy: tongen- 
tiol, with food buffet situated in front. 
The woiter hos occess to beverages and 
other items from the waiters' possoge- 
way in the kitchen and from the dining 
room side os well. The buffet looks over 
the dining rooms. Kitchen: Lineor ar¬ 
rangement with fitted berths for lorge 
opporotus. See Legend for expionotion 
of numbers. 
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Fig. 4 R«»tauront kitchen •tp^clally ftuit«d 
for city or oxcurtlon ro»tourontc. Copoclty: 
Of In Fig. 1. Waitort* pottogoway: tongonfiol. 
Kitchon: Tho cooking, roottlng, grill, ond fry¬ 
ing opporohift ora plonnad a* wall ttructuroft. 
Saa Lagand for axpfonotion of numbart. 



Fig. S Rattourant kitchon. Copocity; Thit or- 
rongamant it concaivad for a vary busy city rat- 
touront of good quolity (opproximotaiy 600 par- 
tont—o.g., 150 tooft with fourfold raoccuponcy). 
Woitort* pottogawoy: in the cantor. Kitchon: Tha 
cooking, rootting, grill, and frying opparafut ora 
piannad at wall ttructurat. Saa Lagand for axplo- 
notion of numbart. 



Fig. 6 Largo rattourant kitchon for rattourontt with mony ouxli- 
lory roomt, bowling allayt, gordan, and o tnack bar projacting 
into tha main dining room. Suitobla for o highly fraquantad city 
rattourant or for an axcurtion tpot with voriout confaranca roomt, 
ate. Capacity: 1,000-1,200 partont. Woilart* pottogaway: tongan- 
tiol. Bufffat ond wothing-up zona (dith ratum) placad in front. Tha 
woitar con pick up drinkt ond othar itomt at two plocat in tha 
kitchon, tha drinkt coming portly from tha bor. Kitchon: Worm 
kitchon at wall ttructura with control tarving arao; cold kitchon 
and pottry orao dividad with two tarving araoi aoch, tymmatri- 
coliy orrongad. Saa Lagand for axplanotion of numbart. 


Lagand for Rattourant and Hotal 

Kitchon Loyoutt (Figt. 1 to 6) 

(Layoutt: Scola 1:300) 

1. Waitort* pottogaway—maol and bavaroga 
countar—dith ratum 

7. Dithwothing orao (dithat, glottat, tilvar) 

3. Ravarogat—praporotion ond tarving 

4. Pattry (cookiat, cokat, ka craom, dottart)— 
praporotion ond tarving 

5. Cold kitchon (cold oppotiiart, tolod, Rth)— 
praporotion ond tarving 

6 . Worm kitcharv—touciar/rOtittaur orao (toucat, 
roottt, grill, Rth)—praporotion including lorga 
apporotut orao and tarving 

7. Worm kitchon—antramitiar orao (toupt, vaga- 
tablat, antriat)—praporotion including largo 
apparotut arao ond tarving 

I. Pot ond pon wothing—cottaroliar arao 

9. Vagatobla praporotion 

10. Moot praporotion 

11. Vagatobla cold ttoroga 

13. Moot cold ttoroga 

13. Economat (dry ttoroga) 

14. Ravaraga cold ttoroga 

15. Linan, dith, ciaaning tuppliat ttoroga 

16. Stopla goodt ttoroga 

17. Goodt occoptonca and control 

1R. Empty goodt ond garbogo coilacting roomt 



Fig. 7 Snock bor (Pub, tavam, bittro, cof 6 , or rattourant). Copocity: 
55-60 taott (Rva- or tix-fold raoccuponcy ovar lunchtima, twofold in 
tha avaning; ot othar timat, a wall-run cof 6 , coka, and tnock butinatt). 
Tha kitchon daalt primarily with roody-to-tarva orticlat. In o city buti¬ 
natt with doily dalivary, tha ttoroga tpoca doat not hovo to ba atpa- 
ciolly lorga. 

Lagand; 

I. Maol and bavaroga tarving countar 

3. Dithwothar 

3o. Dith raturn 

3. Ravaraga buffat with mixar, loottar, ica-craom conloinar, otc. 

4. Ovan ond tmall pottry tiotion 

5. Gorda-mongar 

6 . Souciar / rdtittaur 
6/7. Ronga 

7. Entramdtiar 

7o. Cooking vot and high-parformanca ttaom cookar 
6/7b. Worming cupboord ond worm tarving countor with worming 
lompt 

8 . Pol ond pon wothing 

II. Storoga, amply goodt, ofRca; inttaod of cold ttoroga roomt— 
cold ttoroga and fraazar cupboordt 

19. Employaat* toilalt 

G1. Ror countar—olto for maolt 

G3. Dining room with tobla tooting 

03. Guatlt* toilatt/mako-up room / talaphona bootht 
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Fig. B $«lf-»«rvic« re»touront »uilobl« for deportment tlores or office 
buildings. Kitchen: no Independent production; outside delivery ond 
preporotion via deep-freeze, boiling-in-the-bog (Nocko), or RAg^ 
thermic methods. 


legend: 

l d. Self-service buffet with grill and fry unit 

le. Soiod dressings, spices, cutlery reserves 

l f. Cashier 

2. Dishwasher 

2a. Dish return 

3/4. Sandwich unit, cakes, ice cream, coffee, beverages; service 
available at an outdoor caf4 

So. Cold preporotion table 

6/7. Defrosting, warming-up apporotus front, serviceoble on two 
sides (convection ovens, heating appliances for the Nocko system or 
R6g6thermic ovens) 

11. Cold storage and storage (varies in size according to system 
of servicing and rhythm of delivery) 

11o. Refrigerator front, serviceable an twa sides 

11b. Delivery, empty goods, intermediary storage, personnel cloak¬ 
room 

12. Kiosk—soles on the inside and to customers on the street 

El. Entrance from street 

E2. Entrance from building (department store, office building, etc.) 



Fig. 9 Restaurant with finger-shaped bar and automots for quick lunch 
service in restaurants for possersby, cafeterios, deportment stores, 
highway restourants. Copocity: 500 persons per hour. Kitchen: prepara¬ 
tion of precooked meals, solods, and ice cream. 


Legend; 

1. Service passoge for U-shaped or finger-shaped counter 
Id. Automats for self-service 

2. Connection of two fingers with dishwosher having two covers 
serviceable on both sides; od|oining ore two sinks eoch 

3. Coffee mochine, refrigerators, soup vot storoge 
4/5. Soiod ond ice cream preporotion 

4/5o. Cold counter—soiod, ice creom, dessert 
6/7. Frying pan, soup cooker, and other cooking equipment 
6/7a. Worm counter—bain-marie, fryer, grill plates 
11. Economat, cold storoge, and freezer spoce, staples room (deliv¬ 
ery, empty goods room, office, personnei cloakrooms and washrooms 
not included) 

G Guest rooms with standing room and seats (outomat service with 
disposable dishes) 
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Fig. 10 R«»taorant for frovolor* (MIghwoy rosfouront, or cofo-roitoo- 
font ol a busy intortocflon in tho city). Copocity: 

• Snock—45-50 toott (200 portont ovory hour) 

• Roftfouront—SO toolt—(two- or throofold rooccuponcy during 
moolft; at othor timoft, coffoo. ico croam. pastry, and sandwich sor- 
vico) 

• Grill—40 Boats (ono> or twofold rooccuponcy. high slondord sor- 
vico) KHchon: Linoar-wall orrangomont, approximotoly ogual bol> 
anco botwoon froshly proparod moals and roody-to>sorvo mools. 
Storogo. ompty goods, and porsonnol cloakrooms in tho collor. 

Logond: 

1. Waitors* possogoway 

1 0. Sorvico corridor for snacks, ond cold mool ond paslry-sorving 
countor for rostouront 

1/3. Waitors—Sovorogo solf-sorvico 

2 . Oishwoshor 

4. Pastry 

5. Cold kitchon 

S/7. Worm kitchon (roost, grill, fry), boin-morio In tho sorving 
countor 

6/7a. Cooking and frying opporotus (2 vots, 1 pan) 

8 . Pot or«d pon washing 

9/10. Moot ond vogotoblo proparotion 

11. Storogo for tho day 

llo. Cupboard group, coolod ond not coolod 

12. Kiosk facing tho stroot 
12a. Cigorotto mochino 
17. Goods dolivory 

17a. OfRco 

17b. Elovotor to collar 
19. Employoo toilots 

Gl. Snack aroo with obout 40 soots and soots at tho bor 
G2. Rostouront 

03. Grill rostouront, possibly with small bar for osprosso coffoo. 
oporitifs, whisky, and othor spirits 
04. Guosts* toilots 


Fig. 11 Lorgo hotol-rostouront kitchon also for largo rostaurants with 
somo ouxiliory rooms and with outsido dolivorios or production for 
othor organizations (vorionl of Figs. 3 and 6). Copocity: 800-1000 
porsons. Woitors* possogoway: in tho contor, with a spociol sorving 
link to tho gordon (or, for instonco, to a bowling alloy) and diroctly 
connocting to tho ouxiliory rooms. Kitchon: Linoor orrongomont with 
roor sido of largo opporotus. 

Logond: 

1. Waitors* possogoway 

lo. Mool ond bovorogo sorving to gordon 

lb. Accoss to auxiliary rooms 

2. Dishwashing oroo 

3. Bovorogo sorving oroo 

3a. Bovorogo cold storogo (doy collor) 

4. Pastry 

5. Cold kitchon 

6 . Worm kitchon—soucior/rotissour oroo 

7. Worm kitchon—ontromdtior oroo 

8 . Pot and pon woshing 

9. Vogotoblo proparotion 

10. Moot proporotion 

11. Cold storogo ond storogo rooms 

llo. Accossos to dolivory, ompty goods room, and intormodiory stOf> 
ago, offlco, porsonnol cloakrooms ond toilots 

S Sorvico occossorios (cosh rogistor) 


Fig. 12 Cof4-rostourant with tooroom. or a city rostouront in a busy 
district. 

• Caf4: olcohol-froo bovorogos, oxcopt for bottlod boor; postry and 
small mools—cold and worm 

• Tooroom: olcohol-froo bovorogos, postry, sondwichos. Copocity: 
About 150 soots (continuous sorvico from oorly morning to midnight 
or lotor). Kitchon: oxtonsivo uso of procookod mools: littio storogo. 

Logond: 

1. Waitors* possogoway 

10. Sorving stotions and cosh rogistor 

2. Oishwoshor 

3. Bovorogo buffot with mixor, toostor, ico croom contoinor, otc. 

4. Postry 

4o. Pastry ovon 

5. Sandwich unit 

6 . Oofrosting ond hooting oquipmont, soup vots 

7. Ovon, grill, frying opporotus 

8 . Pot ond pon washing 

11. Doy storos, ompty goods (stoplo goods in collar) 

15. Linon storogo 

17, Dolivory 
17o. OfBco 

19. Employoos* washrooms, clookroom for waitors (clookroom 
and woshrooms for kitchon omployoos in collar) 

Gl. Tooroom 
G2. Cofo-rostouront 
G3. Torroco or gordon 
G4. Woshrooms 
G5. Tolophono booths 
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Fig. 13 Shid^nl dining hall or cofatario with two-sid«d »«lf-sarvica buffat and conveyor 
belt. Copocity: 13 person* per minute X 3 = 34 persons. Without coth poyment: hourly copocity, 
1,400 persons. With cosh circulotion: hourly copocity, 1,100 pertont. Sooting: at leott 340 
soots. Kitchen: fully equipped lineor orrongement, planned for automatic equipment. 


Legend: 

1o. Plotter and cutlery trolley 

lb. Distribution help, regulotlon of conveyor-belt speed, dietory food storage 

lc. Conveyor belt for standard menu 

l d. Self-service buffet—Menu: 

1 soup of the day various solods 

1 stew voricNis desserts 

1 stondord menu doiry products 

1 dietary food 5 cold beveroges (beer, wine, corbon- 

3 cold meols oted beverages, juice) 

le. Soled dressings, condiments, cutlery 

l f. Cosh register 

3. Dishwosher 


3o. Soiled-dish conveyor belt 

4. Pastry 

5. Garde-monger 

So. Portioning toble for cold meals, solods, and desserts 

6 . Roost kitchen, possibly with roasting outomots 

6 o. Worm-storoge trolleys—portioning of meat, sauces, dietory foods 

7. Cooking kitchen, possibly with outomotic steam cookers 

7o. Worm-storage trolleys for portioning of vegetobles, entries 

9. Vegetobie preporotion 

10. Moot preporotion 

11. Access to tbe storoge rooms, delivery, ond ouxiliory rooms 
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Fig. 14 Student dining holl or cafeteria with four self-service buffets. Copocity: ot leosi 
1,500 persons per hour. Seating: at leost 400 seats. Kitchen: outside delivery of meals with 
standard or conveyor-type elevator. 

Legend: 

l d. Self-service buffet—menu as in Fig. 13 

le. Circulor device for solod dressings, condiments, extra cutlery, etc. 

l f. Cosh register 

lg. Preporotion table with trolley stond 
3. Dishwosher 

3a. Soiled-dish return 

11. Stondord or conveyor-type elevator connection to meoi-preporation kitchen 
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Rg. 15 Student dining hall or cofatario with Mlf-ftorvic* carrootai. Co- 
pocity: oftar th« initiol phot*, 1,400 partont par hour. Sooting: ot looit 
400 toot*. Mool dolivory from o control kitchor>—doop-froozo, boil>in- 
tho^bog (Nocko), and Rbgothormic tyttom. 

Logond: 

17. Linoor-orrongomont kitchon with outomots. For largo output, thoro 
oro opproprioto opplioncot for ttooming and boking. 

18. Linoor-orrangomont kitchon with tronzport-oguipmont tyttom. In 
tho foroground: diih washing; soup, vogotoblo, ond ontr4o vats; stovo 
for gonorol purposos ond diotory foods; soucos and moots. 

19. Throo-tior corrousol (Moison Tricoult, Paris) of 2>motor diomotor, 
with o troy slido. 

Id. Solf'sorvico throo-tiorod corrousol 

Bolow: 2 cold dishos, various solods, dossorts (partly on ico) 
Contor: worm moois, 3 worm dishos, 2 grillod or friod dishos (with 
warming lamps obovo) 

Abovo: sandwiches, pastry, etc. 

10. Solod dressings, condiments, extra cutlery, etc. 

If. Cosh register 

2. Dishwostor (stocking area, 3 tanks, drying zone) 

20. Soiled-dish conveyor belt 

3. Beverage self-service orea 

So. Portioning table for cold dishes and salads 

Sb. Portioning table for desserts, sandwiches, etc. 

6/7. Worming ond defrosting applionces 

6/7a. Portioning toble for worm moots 

8 a. Trolley storoge 

11. Meal delivery from the central kitchen, occess to the supply and 
ouxiliory rooms 

11a. Storoge cupboards for cold goods and other goods delivered 
from the central kitchen 
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By FRANK MEMOLI 

CORE LOCATION 
Central (Interior) 

This location has a number of advantages- 
It allows all window space to be utilixed as 
rentable office specs and depending upon the 
configuration of the building plan will permit 
offices of varying depths to receive natural 
light. The central location is also SKtremely 
convenient in terms of access and in some 
cases may be equidistant for all sides- This 
simplifies area division and provides good 
flexibility of tenant distribution in the seme 
way. HorisontsI utility runs may also be rela* 
tively equidistant from the core. Combined 
with a square building plan, bearing exterior, 
and core walls this location permits a floor 
plan free of columns and thus totally flexible 
for office layout. 

While this core location has definite ad* 
vantages, it also has soma drawbacks. One 
disadvantage is that the central interior location 
limits the depth of offices in the midxons of 
each floor, thus affecting the element of flexi¬ 
bility in office layout. Another floor*area*con- 
suming characteristic of this core is that it 
requires an access corridor around its perim¬ 
eter. 

OH Center (Interior) 

Like the central-interior core, the off-center 
interior core permits all window or building 
perimeter space to be used for offices. How¬ 
ever, it presents somewhat more flexibility in 
maximum dapth and arrangement of spaces. 
This can be particularly desirable where large 
open spaces such as secretarial or clerical 
pools are required. It also affords the oppor¬ 
tunity of developing amall secluded spaces in 
the relatively narrow portion of the floor plan 
where the core is closest to the exterior walls- 

This core location may present some prob¬ 
lems of access. Because it is off-center, it is 
somewhat remote and thus less convenient to 
the far sides and corners of the building. If 
there is multiple-tenant occupancy on any 
given floor, a long access corridor will be re¬ 
quired as will be a perimeter corridor around 
the core itself. The off-center location may 
also lessen flexibility of tenant distribution. 

Split (Interior) 

The principal advantage of a split core is that 
it virtually eliminates the need for a peripheral 
corridor on the core. Access to this core is 
from the area between its split elements and 
not from the area around its edges. This psrmits 
more flexibility of floor-area division, leaving 
even the area immediately adjacent to the core 
available for office space. Depending on the 
width of the access space in the canter of the 
core, this space may be put to different uses 
on different floors. At the ground, or entry, 
level this area can become a lobby, while on 
floors where elevators do not stop this space 
can be used for additional office space. 


Exterior 

Unlike the three interior core locations dis¬ 
cussed, the primary advantage of an exterior 
core arrangement is that it leaves the entire 
floor area of the building available for tenant 
use. In addition, the core does not complicate 
the floor plan either functionally or structurally. 
With this type of arrangement, maximum flexi¬ 
bility is achieved with respect to tenant dis¬ 
tribution, office depth, and layout. Since the 
core creates a "dead wall*' or portion thereof, 
it may be used as a buffer between the building 
and an adjoining properly which may have 
objectionable characteristics. Location on the 
outside of the building also permits the core 
to act as a point of transition between one build¬ 
ing snd another of possibly different scale. 

Some problems are also created by placing 
tha cors on the outsids of a building. The 
primary drawback is that, in the case of multi¬ 
tenant occupancy, the core requires a long 
access corridor lessening flexibility of tenant 
distribution. In addition, the core occupies 
desirable window space so that the offices 
immediately adjacent to the cors may not rs- 
ceive any natural light. 

GENERAL PRINCIPLES 
Work Flow 

The relationship of individuals, as determined 
by operating procedures, must be the gov¬ 
erning factor in any layout. The development of 
a layout which conforms to and complements 
the predominant work flow requirements of an 
office is perhaps the most important phase of 
space planning. By the systematic study of the 
operations, processes, and procedures in¬ 
volved in individual (or group) tasks, the 
planner can assist management by providing 
work station patterns which ensure a smooth, 
straight-line flow of work. It should be under¬ 
stood that space planning does not conflict 
with or overlap the field of methods and sys¬ 
tems analysis. The role of the apace planner is 
to gain a knowledge of the functions, as devel¬ 
oped. and to translate them into the best space 
layout possible within the limitations imposed 
by building characteristics, fiscal allotments, 
etc 

Straight-Line Principle In a well-planned office, 
paper goes from one desk to another with the 
least amount of luindling, traveling, and delay 
Work should progress in a series of straight 
lines with a general forward movement, avoid¬ 
ing criss-cross motion and backward flow 
When the layout is being developed, the flow 
pattern can be traced from desk to desk. Cau¬ 
tion must be exercised, however, since the 
straight-line work principle cannot be adapted 
to all activities, particularly those headquarter 
or departmental offices whose staff activities 
do not lend themselves to assembly-line proc¬ 
essing. 

Guide lor Space Planning A Layout, Generai 
Services Administration, Public Buildings 
Service. Washington DC 


Work Stations 

All work stations, whether in a private office or 
in open space, are reduced to units of furniture 
and equipment. See Fig 1 for the work sta¬ 
tions most frequently used. The basic unit 
of work stations are desks and therefore re¬ 
quire the most consideration. The following 
general rules are applicable in positioning 
desks: 

1. Desks should face the same direction un¬ 
less there is a compelling functional reason to 
do otherwise. The use of this technique pro¬ 
vides lor straight work flow patterns, facili¬ 
tates communications, and creates a neat and 
attractive appearance. 

2. In open area, consideration should be 
given to placing desks in rows of two. This 
method will permit the use of bank-type parti¬ 
tions as a divider for those activities which 
require visual privacy while still obtaining 
maximum utilization. 

3. Desks should be spaced at a distance of 
6 ft from the front of a desk to ths desk behind 
it. This distance should be increased to 7 ft 
when desks are in rows of two, ingress and 
egress is confined to one side of the aisle, or in 
instances whore more than two desks side by 
side cannot be avoided. 

4. In private offices the desk should be 
positioned to afford the occupant a view of the 
door. 

5. In open work areas the supervisor should 
be located adjacent to tha receptionist or 
secretary Access to supervisory work stations 
should not be through the work area. 

6. Desks of employees having considerable 
visitor contact should be located near the of¬ 
fice entrance. Conversely, desks of employees 
doing classified work should bo away from 
entrances 

"Executive Core" Concept 

Moat new building designs produce a block- 
type structure which is well lighted and air 
conditioned, and which is divided by a few 
access corridors radiating from a central ser¬ 
vice core. This type of construction permits 
development of space plans based on the 
Executive Core" concept This concept, or 
technique, places ail or a majority of the pri¬ 
vate offices in the core area and allocates apace 
along the building perimeter for others It has 
proved very satisfactory in many cases where 
it has been used and has potential in most new 
buildings in which large, or relatively large, 
groups of "lower echelon" employees will be 
housed. 

This concept arises from the premise that 
employees performing routine tasks which 
keep them at their desks almost the entire work 
day require the psychological advantages of 
window space. On the other hand, supervisors 
and executives are frequently called upon to 
leave their offices for meetings, supervisory 
tours, etc., and interior offices, if properly 
designed and decorated, are completely accep¬ 
table for them. Also, the occupants of private 
offices generally receive the greatest number 
of visitors; in fact, the need to receive many 
visitors is perhaps the justification most fre¬ 
quently given for private offices. The location 
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of private officea iit tfie core facilitates the Kan* 
dling of visitors and keeps them from the gan- 
oral work areas 

Other Planning Considerations 

The application of the following considerations 
will assist the space planner to attain func* 
lional effectiveness in the final layout: 

1. Employees performing close work should 
be in the best-lighted areas. Glaring surfaces 
which affect vision should be identified and 
corrected. 

2. Clothes lockers in an office layout are 
out of date and wasteful. Large rooms or open 
areas should be provided with hanging space 
for coals and shelves for hats, packages, and 
other material. Space not suitable for work 
stations should be used whenever possible. 

3. Heavy equipment generally should bo 
placed against walls or columns in order to 
avoid floor overloading. 

4 Be safety conscious. Oo not obstruct 
esits, corridors, or stairways- Comply with 
fire safety codes governing aisles, exits, etc. 

5. Where frequent interviews with the gen¬ 
eral public are required, as in personnel offices, 
the use of interview cubicles should be consid¬ 
ered. Such cubicles need only be large enough 
for the interviewer, the applicant, and a small 
desk or table. 

6. In operations which require employees 
to work away from their office, with only infre¬ 
quent visits there to file reports, etc., consid¬ 
eration should be given to assigning two or 
more employees to each desk Other consid¬ 
erations include the provision of 45-in. desks 
and the use of common work tables, with the 
assignment of file cabinet drawers to each 
employee in which to keep papers, etc 

Private Offices 

The private office is the most controversial 
problem facing the space planner. The assign¬ 
ment of private offices and the type of parti¬ 
tioning to be used are issues to be settled by 
top management acting on the advice and rec¬ 
ommendations of the space planner. Private 
offices should be assigned primarily for func¬ 
tional reasons, i.e., nature of work, visitor traf¬ 
fic, or for security reasons. When private 
offices are provided, they should be only large 
enough for the occupant to conduct his normal 
business with a reasonable degree of dignity 
(Fig. 2). The following are some of the factors 
requiring consideration prior to making the 
assignment: 

CIttffficttion Grade The necessity for a private 
office cannot be directly related to the classi¬ 
fication grade of the employee 

SliptrvitOft in Open Space Supervisors who are 
working with their employees, rather than 
planning for them, should generally be in the 
same room or open space with them. The 
supervisor may be separated from the balance 
of his section by a distance of several feet 
which permits a degree of privacy. 

Preatiga A frequent iustification for a private 
office is to impress visiting representatives of 
industry, and the general public, with the 
importance or dignity of the official being con¬ 
tacted. Recent studies of office planning in 
private industry tend to refute such a position. 
They show many highly paid employees housed 
in attractive open space Moderately sized pri¬ 
vate offices are provided only for upper-echelon 
officials. The offices of many top executives 
of large, nationally known companies are leas 
than 250 sq ft each. The provision of a private 
office, or too large a private office, for o Gov¬ 


ernment official may give the taxpayers an 
adverse impression. 

Sacuffty Requirements The space planner hears 
many reasons why people in Government need 
places where confidential discussions can be 
held and a variety of suggestions as to how 
this should be accomplished. The private office 
is the most popular, if not always the most 
practical, solution. The Federal establishment 
undoubtedly has a greater problem in this 
respect than many branches of business. 

In addition to the security requirements, the 
Government is faced with privacy situations 
involving investigative agencies and other 
activities which have occasion to inquire into 
the most confidential aspects of individuals 
personal lives and the operations of business 
concerns. There is no question as to these par¬ 
sons' entitlement to reasonable privacy regard¬ 
less of whether they are summoned to the 
office, appear voluntarily to render assistance, 
or avail themselves of services offered by the 
agency Thera are alternatives, however, in 
determining the methods to be used to satisfy 
the various requirements. 

Sizes of Private Offices it is desirable that private 
offices be a minimum of 100 sq ft and a maxi¬ 
mum of 300 sq ft each in size, depending upon 
the requirements of the occupant See sketches 
of most widely used private offices. Only in 
cases where it is necessary for the occupant 
to meet with delegations of 10 or more people 
at least once a day should the size approach 
300 sq ft. For the average Government func¬ 
tion. the private office should not exceed 200 
sq ft. 

Semiprivate Offices 

The semiprivate office is a room, ranging in 
size from 150 to 400 sq ft, occupied by two 
or more individuals. These offices can be 
enclosed by ceiling-high, three-quarter-high, 
or bank-type partitions. Examples of semi- 
private offices are shown. Because of the loss 
of flexibility introduced by the use of the 
partitions required to enclose these offices, 
the same rigid review given private offices 
should be employed. Generally, the need to 
house members of a work team or other groups 
of employees assigned to a common task is 
an acceptable Justification for semiprivate 
accommodations. 

General or Open Space 

The following paragraphs describe some of the 
factors affecting good office layout in general 
or open space: 

General ‘General office space*' refers to an 
open area occupied by a number of employees, 
supervisors. furnishings, equipment, and 
circulation area. Large open areas permit 
flexibility and effective utilization, aid office 
communications, provide better light and 
ventilation, reduce space requirements, make 
possible better flow of work, simplify super¬ 
vision, and eliminata partition costs. In many 
oases, however, open-space housing for more 
than 50 persons should be subdivided either 
by use of file cabinets, shelving, railing, or 
low bank-type partitions. 

Open-Aree Work Stetioni The space allocated to 
these work stations is based on the furniture 
and equipment necessary to perform the work 
assigned as well as on circulation area. The 
space assigned to any specific work station 
may be increased due to special furniture and 
equipment requirements associated with the 
particular position. 


Circulation 

This is the area required to conveniently 
permit ingress and egress to woik stations 
The size of an aisle should be governed by 
the amount of traffic it bears. The following 
standards with regard to internal circulation 
will be applied in space planning surveys: 

1. Aisles leading to main exits from areas 
which carry substantial traffic (main aisles) 
should be 60 in wide. 

2 Aisles which carry a moderate amount 
of traffic (intermediate aisles) should be 48 
in. wide. 

3 Aisles between rows of desks (secondary 
aisles) should be approximately 36 in. wide 

Conference Requirements 

Conferences, meetings, and assemblies are an 
important part of Government operations. 
Since there is no established standard suggest¬ 
ing the number of conference rooms based on 
the number of people, the needs will vary 
widely among agencies or agency components, 
depending largely on the nature of their work 
Whenever possible, the establishment of 
conference rooms should be based on need 
established from past records and experience, 
rather than on anticipated needs. Unnecessary 
conference space is often allowed because 
planning is not based on such records of 
demonstrated need. The space planner should 
always evaluate the utilization of existing con¬ 
ference rooms before recommending others 
(Fig 3). 

Conference Spice in Private Offices vs. (lie Confer¬ 
ence Room Conferences are best conducted 
in space designed for that purpose. Con¬ 
ference space should not be provided in 
private offices In lieu of targe offices, it is 
desirable to provide a conference room adjoin¬ 
ing the office of a top official who holds a 
large number of conferences and nearby 
conference rooms for officials with more 
limited requirements. Separate conference 
rooms permit maximum utilization through 
scheduling at an appropriate level of manage¬ 
ment. Where feasible, training and conference 
requirements should be pooled and conference 
space used as auxiliary office area for visitors 

Location of Confortnco Roomi The conference 
room should be centrally located to the users 
Interior space, which is not the most desir¬ 
able for office purposes, is well suited for 
conference use. This location eliminates out¬ 
side distraction and the need for window cover¬ 
ings during visual presentations. Access to 
conference rooms should be through corridors 
or through reception arses. 

Still of Conftrinci Roomi Conference rooms 
should be designed to accommodate average 
but not maximum attendance. Extra chairs can 
be used to achieve additional seating. See 
illustrations of preferred layout of conference 
rooms of various sizes. 

Recaption Areas and Visitor Control 

Visitors receive their first Impression of an 
organization from the decor and layout of the 
reception area. It should be attractive, neat, 
businesslike, and above all, adequate to ac¬ 
commodate normal visitor traffic. An allow¬ 
ance of 10 sq ft for each visitor to be served 
may be used for space allocation. For example, 
if space is required for a total of five visitors 
at any given time, a total of 50 sq ft should 
be used in planning the space. Size, decor, 
and equipment will depend largely on the type 
and volume of visitor traffic; thus special 
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Fig. 1 (cont.) Rocommended work ctalions. 
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Fig. 2 (cont.) Recommended layouts lot private and semiprivate offices. 
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planning will b® requir®d lo meal specific 
n®®d®. The raceptioniat should be pieced so 
as lo command a clear view of those enter* 
ing and be easily accessible to visitors. 

Storage Space 

Office space should not be used for bulk stor* 
age. Only working inventories of office sup¬ 
plies and other materials should be maintained 
in offices, preferably in standard supply cabi¬ 
nets. Secondary space, such as basement 
areas, should be used lo locale supply opera¬ 
tions. 

Special Requirements 

'Special requirements " refers to space other 
than that required for furniture and equipment 
usually found in office operations and which 
is essential to the work of the agencies. The 
space planner must identify these special re¬ 
quirements in the early stages of the space 
planning. 

Intsrwi Space Allowaiicas Table l gives allow- 
afices lo be used by The General Services 
Administration in space planning for agencies, 
or elements thereof, which do not have Occu¬ 
pancy Guides, including agency headquarters 
activities. These allowances are canceled im¬ 
mediately upon publication of the appropriate 
Occupancy Guide. 


TABLE 1 Interim Spece Allowincei 


Grade 

Type 

assignment 

Allowance, sq ft 
per person 

GS 1-16 


60 

GS7-11 . 

Supervisory 

100 

GS 7-11 

Nonsupervisorv 

75 

GS 12-13 ... 

Supervisory 

150 

GS 12-13 

Nonsupervisory 

100 

GS 14-15 

Supervisory 

225 

GS 14-15 

Nonsupervisory 

150 

GS 16-17-18 


300 


OFFICE LAYOUT BY FUNCTION 

The office operation is like a large machine 
which needs to have all of its ports synchro- 
nisad and moving smoothly. Each office func¬ 
tion must mesh smoothly with the others with 
a minimum of friction. 

The office machine’s source of power is in¬ 
formation. and it is the purpose of good office 
layout design lo permit this information to 
flow smoothly, avoiding unnecessary turns 
and traps. There is certainly no one office 
layout that will fit all companies, any more 
than there is an all-purpose machine, but there 
are some reasonably good principlas of layout 
by function that could be applied to any office 
situation. 

Six Basic Office Functions 

If you wore to make a list of the typical office 
functions, you would find it quite a long one. 
Every office needs management, communica¬ 
tions. filing, billing, payments, payroll, pur¬ 
chasing. and accounting. Other functions are 
added according to the purpose of the busi- 

How to Plan Your Office Space. National 
Office Products Association. Washington, D C 
1968 


ness, such os production, production engi¬ 
neering, quality control, shipping and receiv¬ 
ing, cost accounting, industrial engineering, 
data processing, inventory, etc. 

However, all office functions can be cat¬ 
aloged into one of these six groups: 

1. Management 

2. Finance 

3. Sales 

4. General services 

5. Technical services 

6. Production 

Here are some pointers for placing these 
groups in the best office layout position to per¬ 
mit smooth operation. 

Ths Managsmsat Group The top management 
group is usually arranged together, often in 
a sort of chain of command. They will be rea¬ 
sonably isolated from general office traffic 
and casual interruptions. They are frequently 
around the edge of the office, but they may 
also be in the center. The top official is per¬ 
haps the chairman of the board or the presi¬ 
dent, and he naturally will have the largest 
and best appointed office. The top executives 
need more space not only for prestige but 
because they have more than the usual amount 
of visitors and meetings. If a conference room 
is used, the site of the individual offices can 
be reduced somewhat. There is a trend away 
from the overabundant office for the top ex¬ 
ecutives, undoubtedly encouraged by the high 
cost of office space rental. The newer de¬ 
signed, space-saving furniture, however, 
makes the reduced space practicel from an 
efficiency standpoint. It is not unusual in the 
newer offices to find the top management men 
in offices about 12 by 15 ft in sise. 

The Fininciai Group Although the financial 
executives have responsibilities that extend 
into the general office and involve a consider¬ 
able percentage of the clerical force, the 
executives need not be on the spot. Super¬ 
visors can run the show with little more 
connection to the boss than through intercoms 
or interoffice mail 

It is probably more important to put the 
accounting function near where it picks up 
the orders from the sales department. The 
accounting functions usually line up according 
to the system procedure, going in a straight 
tine through such activities as credit checks, 
order processing, inventory control billing, 
and finally accounts recaivable. 

The purchasing department has a lot of 
contact with vendors, so it shouid be near 
the entrance or reception room to avoid exces¬ 
sive traffic. Part of purchasing hss to be tied 
to the accounting function through the handling 
of requisitions, shipping notices, and vendors' 
invoices. 

The personnel department is usually close 
to the reception area so that they can interview 
}ob applicants and other callers without 
general dfsruption of the office area. 

The data processing activity usually comas 
at ths and of the line, but it shouid be out of 
the traffic swirl and in a spot where the noise 
can be confined. 

Ths Saiil Group Every firm has some sort of a 
sales function which starts the activity of the 
company For this reason there is a consider¬ 
able amount of communication between it and 
all the other functions of the office. The sales 
group frequently has visitors and needs a lot 
of space for catalogs and specification files, 
so that each person there probably has a little 
more than the average amount of floor space 
Pricing, estimating, and correspondence are 
large functions in the sales group Many 


sales groups need a conference room or an 
all-purpose room that can be used for training, 
meetings, demonstrations, and conferences 
with the engineering and product development 
group. 

Ths Gsnsfsl OHics Group This is the group 
that provides general services for ail of the 
other functions, such as central files, steno¬ 
graphic service, library, mail handling, duplicat¬ 
ing, and general communications. 

The reference functions like central files, 
the library, and the stenographic pool are 
normally in the center of all the other functions 
in the office. The mail handling is at either 
end of the office work flow. Duplicating 
services are normally isolated because of the 
noise and fumes, and may be near the function 
that calls most frequently for this service, 
such as shipping and receiving rooms. 

The telephone switchboard is part of the job 
of the receptionist, and is naturally in the 
reception area. In a more complicated com¬ 
munications setup it might be in a center by 
itaeif, convenient to the other office activities. 

Technicsl Storice Group Technical services such 
as the engineering, drafting, and design 
people are normally located near the activities 
they assist, such as manufacturing, sales, and 
production. When they deal with production 
and systems work they are frequently out in 
the plant. 

ThP Production Group The production group is 
usually in a second office, set up out in the pro¬ 
duction plant. It is just as important to the busi¬ 
ness as the general offices and should have the 
same amount of considerations, dignities, and 
facilities. This is not always the case, unfortu¬ 
nately, but where it has been the policy to put 
this office group on a par with the general 
offices, an improvement in work and general 
morale has been accomplished. 

In any large-scale planning, other factors 
besides available space will naturally influence 
the decision for the final placing of any particu¬ 
lar department. The shipping and receiving 
departmenta, for example, could hardly be 
placed on the top floor even though their 
space requirements would fit perfectly into 
a given area on the top floor. 

Study the Organization Chart 

The arrangement of the office functions will 
actually be a projection of the organization 
chart of the firm, located with respect for the 
flow of work and the phyaioal raquiramants 
of each department. 

The organization chart will show the deport¬ 
ments end sections which make up the firm, 
like the executive, offices, sales, accounting, 
engineering, production, research, and pur¬ 
chasing. The chart will also give a clua to the 
interrelationship of the departments. 

Relatively minor activities are batter placed 
around the major office activities rather than 
integrated with them. When more apace Is 
needed, the major activities can ba expanded 
with leas disruption simply by moving a minor 
activity ovar a desk or two. 

Each department and division has a good 
reason for being in one location rather than 
another. Here are ten guides for determining 
what that location should bo. Whan the depart¬ 
ment is properly assigned to a major area, 
minor changes can be made later without an 
upheaval in the basic pattern. Some depart¬ 
ments will naturally qualify in several of 
these guides, and then it will be a matter of 
choosing the locations which seem to offer 
the best compromise. 
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1. Convenitnce to the Public Those departments 
having the greatest number of visitors should 
be located so that the visitors have a short, 
direct, and convenient route from the main 
entrance to the department sought. The sales, 
purchasing, and employment or personnel 
departments usually have the most visitors. 
Convenient access is not only enjoyed by the 
visitors but it offers the least disturbance to 
the work of employees. 

2. Flow of Work Departments having the 
closest working connections should be placed 
closest together. When this is done, the work 
flows with a minimum waste of time between 
operations. Sales and advertising departments 
normally work together; so do the sales and 
credit departments, cost and payroll depart¬ 
ments. When they are loo for apart, unneces¬ 
sary walking time is increased or the telephone 
switchboard or intercoms are overworked. 

3. Eqiii|N1tUllt Ustd Some departmental opera¬ 
tions require the use of special equipment 
requiring extensive wiring, plumbing, or venti¬ 
lation equipment. Moving departments of this 
type requires expensive alterations. Obvi¬ 
ously, two such departments should not be 
located together because of the difficulty of 
later expansion. 

Some sections of a department may use 
noisy equipment. They may use teletypes, 
tabulating equipment, reproduction equipment, 
and similar specialised equipment. Typing and 
stenographic sections, because of their con¬ 
centration, will produce a higher noise level 
than a similar number of machinss aoalterad 
throughout the area. To minimise disturbance 
to the rest of the employees, these ssclions are 
commonly segregated into sound-treated 
rooms. 

4. CentJiiusd Functions Sections and facilities 
that serve the entire office should be centrally 
located and easily accessible to all who use 
them. Correspondence and stenographic pools, 
central files, cost accounting, and tabulating 
araexamples. Of course, rest rooms, watsr foun¬ 
tains, and supply cabinets should be provided 
in sufficient numbers and conveniently located 

5. ConfidontitI Aroat Certain functions of a busi¬ 
ness may be of a confidential nature that 
requires them to be isolated from others in 
the office and from the general public. Central 
files, the paymaster, the controller, and legal 
offices are examples. 

6. Coilfersncs Roomt Conference and training 
rooms should bo reasonably near those depart¬ 
ments that use them the most. If the office is 
air conditioned, the room can be In the interior 
of the space to eliminate the distraction of 
windows and to provide more wall display area. 

7. Froight Elevitort Departments receiving and 
delivering large quantities of materials should 
be located near the freight area for ease of 
handling, less time and labor, and less distrac¬ 
tion of other workers. Mail, stockroom, and 
machine departments are in this category. 

8. Stlippiag Dock Shipping and receiving activi¬ 
ties and mail rooms should obviously be near 
the point of entrance and exit of material. 

9. Sorvict FacMitioi Eating, medical, and lounge 
facilities are generally on the lower floors to 
reduce elevator traffic. The number and type of 
employees in a particular department might 
be considered in locating it near these facil¬ 
ities. 


10. PatMngsr Eiovaton When an office occupies 
more than one floor, elevator service will be 
more effective when the departments with 
large clerical forces are on the lower floors. 

The fundamental unit (module) for office 
space planning is the individum! worker, seated 
at his or her desk or work station. The space 
allowance assigned to each worker can be 
either liberal or economical depending upon 
space limitations or the kind of atmosphere 
desired in the office. 

In larger offices where there are many 
routine jobs, space standards tend to be eco¬ 
nomical. Where the work is speoialixed, where 
there are many visitors, or where high morale 
is promoted, space assignment is apt to be 
more generous. Larger firms tend to be mors 
economical than smaller ones, for the extra 
space means extra rental costs or mors build¬ 
ings. Smallar firms have fewer routing opera¬ 
tions and tend to have more generous space 
allowances. 

In the general office area, allotment of 100 
sq ft per clerical worker is ganerally considered 
a liberal standard; 65 sq ft is an aconomioal 
standard. Eighty square feet would be a reason¬ 
able average. 

FIVE GUIDES FOR SPACE ALLOWANCES 

Good space utilisation does not necessarily 
mean allocating the least possible working 
apace per person. On the contrary, too little 
working space may reduce the workers 
efficiency and waste many times the savings 
made by any reduction in the square-foot rental 
coats. Good space utilisation, in its broad 
meaning, allots more space to those positions 
whose activity Justifies it, and reduces the 
space where there is a surplus 

Thera is no accurate scale of space allow¬ 
ances which will moke layout planning auto¬ 
matic. We can give you here, however, some 
guidelines which have been established from a 
large number of surveys made of offices, both 
commercial and governmental. These sugges¬ 
tions will help you maks a broad sstimate of 
your space requirements or will servo as a 
check against your own utilisation of space. 

We can break down the types of space 
required in the typical office into five catego¬ 
ries as follows: 

1. Office space 

2. File space 

3. Special equipment 

4. Storage space 

6. Special rooms 

Let's discuss thasa five space categories 
separately. 

Office Space Allowance 

The following typical allowances include space 
for departmental aisles, space to move about, 
space for occasional visitors and consultation, 
rest rooms, fountains, special files, general 
office equipment, bookcases, and coat racks. 
It does not include main aisles, corridors, or 
the space covered by the other four space 
categories. 

Square feet 


Top execulive . 400-600 

Junior executives. 100-200 

Supervisors. 80-100 

Operator at 60 in. desk. 65 

Operator at 56 in desk. 50 

Operator at 50 in. desk . 45 


Operators ora assumed to be at desks side by 
side, two in a row. Add space for file and side 
chair if needed. 


The use of L-shaped furniture for work 
stations will give more surface room than the 
standard desks, but the floor space will be 
roughly equivalent when the width is the same 
as desks above. 

File Space Allowance 

The actual space taken up by a fils cabinet and 
its open drawer is easily measured. It is diffi¬ 
cult to estimate how much should be added to 
these measurements for working area until 
decisions are made on arrangement of the 
filing area. 

In general, each open file cabinet will require 
the following space allowance without consid¬ 
eration of any working area in front of the open 
drawer: 

Squart fast 

Standard letlsr file. 6 

Standard legal file. 7 

Side-opening letter file. 6*4 

Side-opening legal file .. . 7% 

Special Equipment Allowance 

Certain special types of office machines require 
mors space than normally allowed in an esti¬ 
mate based on the average clerk or typist posi¬ 
tion. Any space taken up by the following 
equipment and their operators should be added 
to that considered for the regular office space, 
t. Tabulating equipment 

2. Duplicating equipment 

3. Telephone switchboard 

4. Teletype equipment 

5. Time clock apace 

6. Other special equipment 

Storage Space Allowance 

Storage requirements depend on the nature 
of the firm's work, its ago. and the inclination 
of the administration to retain records. Hers 
are some storage space requirements which 
should be considered: 
t. Vaults 

2. Stockrooms 

3. Transfer files 

4. Shelving 

5. Janitor aupplisa and equipment 

6. Stock rooms 

7. Coat rooms 

Special Rooms Allowance 

Depending on the type of business, offices will 
require rooms of a also matched to their use. 
These will include: 
t. Reception room 

2. Waiting room 

3. Interviewing room 

4. Examination room 

5. Confersnee room 

6. Exhibit room 

7. Medical room 
6. Lunchroom 

9. Employee lounge 
to. Rest room 
11. Mail room 

The more common rooms will have the fol¬ 
lowing typical space allotments, based on their 
use by tS people. 

Square feet 


Reception room. 400 

Watting or interviewing room. 200 

Conference room. 500 


Add approximately 10 sq ft for each addi¬ 
tional person to be provided for. 
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By JOSEPH KLEIMAN, Architect, Froldio, Klelmen, Kolleher, New Yorh, N.Y. 



DESK DIMENSIONS 


DESKS 1 

RE'TURNS 

DOUBLE 

PEDESTAL 

SINGLE 

PEDESTAL 

FOR EXECUTIVE 
DESK RETURNS 

ARE AVAILABLE 

AT SAME HEIGHT 

AS DESK 

STANDARD 

RANGE 

STANDARD 

RANGE 

STANDARD 

RANGE 

2'- 6" 

2-0"-3-3“ 

2'-6" 

2-0-S-3' 

r- 6" 

t‘-3'‘- 1’-8" 

2’ - 5" 

2-4"-2‘-6" 

2*-5" 

2-4 - 2-€T 

2’-2" 


o 

a 

7-0" 

5'-0‘ 

3*-9"-7-0" 

3-0" 

2'-0-5'-0'' 


DESKS-SINGLE OR DOUBLE PEDESTAL 
WORK TABLES ARE OF SIMILAR DIMENSIONS 
FOR EXECUTIVE DESKS WITH RETURNS. 
RETURNS ARE AVAILABLE AT THE SAME 
HEIGHT AS The DESK SURFACE 
A MINIMUM CLEAR WIDTH OF 22" SHOULD 
BE PROVIDED FOR KNEE ROOM. 24" IS 
NORMAL 


OFFICES, GENERAL 

Planning 


15 "- 18 " 


1 BOX 
1 FILE 


3 BOX 


6 TRAY 

VARIOUS DRAWER ARRANGEMENTS FOR PEDESTALS 


2 TRAY 
2 BOX 



ARTIST AND DRAFTING DESKS OR TABLES 

PEDESTALS FOR SECRETARIAL RETURNS WILL BE 
REDUCED IN HEIGHT THE EQUIVALENT OF ONE 
PENCIL DRAWER 

standard SIZE ENGINEERING OR ARCHITECTURAL 

DRAFTING TABLES ARE 

37 Va" * 4 3 V 2 " D * 60"- 72"- 84" W x 3 7" H. 


Fig. 4 Office planning; desks-sizes. 




.tj 6 d I A u A 

I'wJ' 1-0-4 


SECRETARIAL CHAIR 


b- 


SWIVEL ARMCHAIR 


L@ hi r 1 , 

l-w 4 4-D-4- 4-w4 4—D -i 



STACK CHAIR 


DRAFTING STOOL 


B- 


p=l 

- H, 

U L _> 


RIGID ARMCHAIR 


n 


□ 


SIDE CHAIR 



LOUNGE CHAIR 


SOFA 


CHAIR DIMENSIONS 



secretarial 

SWIVEL 

ARMCHAIR 

RIGID 

ARMCHAIR 

STACK CHAIR 

RIGID AND 

DIW^VlNG^fe^ 

SIDE 

CHAIR 


STD. 

RANGE 

STD. 

RANGE 

STD. 

RANGE 

STO. 

RANGE 

STO 

RANGE 

STD- 

RANGE 

w 

r-5" 

l‘-4-l‘-8" 

2*-4" 

r-8"-2^-6' 

1-10^ 

1-6"-2'-3" 

r-9" 


r -6" 

|■-5"-2''0l' 

1’ -8" 

l’-4"-2’-0‘ 

0 

1- 7W 

i-e-z'-o" 

2*-3" 

1*-8-2-6“ 

1-10“ 

l'-7-2'-8" 

V-9" 

1-7- 1-1Cf 

r-8" 

r-6"-2‘-Cf 

1*-1CC 

l'-6-2'-8" 

H 

2'-6" 

2'-5'-ir-IO" 

2‘-9" 

2-6“ S’-O” 

2-6" 

2-4-2’-10r 

2‘-6" 

2-4-2‘-9“ 

3'-0" 

2-11-3-6“ 

2'-6" 

2‘-4-2'-K)’ 

Hi 

r-s” 

i-A-f’-e** 

I'-S" 

r-4-1-10'’ 

l‘-6" 

l'-4-f-7" 

i‘-5‘ 


2-4" 

1-5-2'-tCf 

l‘-6" 

1-5“-1‘-7" 


LOUNGE CHAIR AND 
SOFA DIMENSIONS 


LOUNGE CHAIR 

STO. 

RANGE 

2-6“ 

2*-6*-3’-4“ 

2*-7" 

2'-2“-3’-4" 

2'-6" 

2-1-3-4" 

l'-3“ 

r-o-v-e" 


SOFA 


D, H AND H, 
SIMILAR 

2SEATS*5'“0f-6'-7' 
, 3SEAT5-6-0-7-6" 
4 SEATS-7-8^-0" 


Fig. 5 Office planning: seating - sizes. 
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OFFICES, GENERAL 

Planning 



FILES AND OVERFILE STORAGE 



plaN'VERtical files 



1 SHELVING DIMENSIONS ] 

DEPTH 

l’-9'’.2’-0'',2'-6‘',3'-6:j 

width 

2*-0”.2’*6*‘.3'-6”. 

4’-0" 

HEIGHTS 

AS DESIRED 


STORAGE AND WARDROBE CABINETS STORAGE AND LIBRARY SHELVING 

Rg. 6 Office planning: files and storage - sizes. 



NOTE: SIMILAR AISLE CLEARANCES SHOULD BE 
applied to STORAGE OR BOOK SHELVING 



I 9-0‘^A VG I 

SINGLE AISLE 



NOTES; 

DIMENSIONS SHOWN ARE BASED ON 
2'-6"* 5-0” DESKS 

FOR PLANNING PURPOSES SECRETARIAL 
AND clerical AREAS REQUIRE 45 TO 60 
SO. FT. PER PERSON INCLUDING AISLES. 
ADD 10 TO 15 SQ. FT FOR SIDE CHAIRS 
’’BACK TO BACK "and” FACE TO FACE” 
PLACEMENT OF DESKS CAN SAVE SPACE 
BUT SHOULD BE AVOIDED IF POSSIBLE 
MULTIPLE* PERSON OFFICES 
ALL INFORMATION CONTAINED ON THIS 
PAGE CAN APPLY TO MULTIPLE PERSON 
OFFICES 




Rg. 7 Office planning; clearances for secretarial areas and general clerical offices. 



SIDE AISLE 
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CLOSET PANTRY PRIVATE PRIVATE 

UNIT TOILET TOILET 


Fig. 8 Officg planning: layouts tof private offices. 

design permits granter fleNibility in office lay* 
out at the expense of less natural light in the 
offices. 

The planning module and the exterior iMall 
Office layout is often based upon a module module must be reconciled with the structural 

derived from standard furniture and equip* module or column bay. If all these modules 

mant and the necessary clearances. For coincide, then the wall or window units adja* 

large general offices, the planning unit or mod- cent to the column must be smaller than the 

ule is based upon one desk and chair and is intermediate units (Fig. I2a). If the wall units 

thus about S by 6 ft. Since this dimension is are kept uniform in size, then the planning 

also satisfactory for aisles between rows of module is interrupted by the column width 

desks the module can be used to form a regular (Fig. 12b). If the columns are set inside the 

grid for the planning of large office areas (Fig. walls, they do not interfere with the wall mod- 

9) . ule but they create a serious limitation on the 

In the layout of private offices the control- layout of private offices (Fig. 12c). If the col¬ 
ling factors are the minimum practical office umns are set outside the walls, then the plan- 

layout with the wall and window design. A ning module and the wall module are not 

planning module of 4 to 5 ft works reasonably affected by them (Fig. 12d). 

well for this purpose. With this module the Column spacing most frequently used in 

smallest office (2 modules) would be 8 to 10 multistory steel-framed office buildings is 

ft wide, and a convenient range of office sizes around 25 ft, center to center. Recent trend is 

is provided in increments of one module (Fig. toward larger spacing; 30 to 35 ft is not uncom- 

10) . If the exterior wail consists of continuous mon. Flexibility of interior space is so impor- 

windows, one module in width, then the office tant in office building design that the extra cost 

widths are limited to even modules. If win- of clear span framing with the elimination of 

dows alternate with solid walls, then office all interior columns is sometimes considered 

widths do not have to be in even modules but worthwhile; clear spans of 60 to 70 ft have 

may vary widely (Fig. 11). This type of wall been used. 


OFFICES, GENERAL 

Planning 



Fig. 9 Planning rnodula lot layout of ganaral offico 
tpaca. 



Fig. to Private offica Nviiftlis using a modula of 4 to 
5 ft wttfi continuous windows. 



(a) Ona-window ofRce 



(b) Two-window office 
Fig. 11 Private offica widths using a module of 4 to 5 



Note: all plana drawn ^vitk outside 
at bottom 

Fig. 12 Relation of planning module and wall module 
to column spacing and location. 
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OFFICES, GENERAL 

Planning; Landscaping 

Efficiency of on office building design is mea¬ 
sured by the ratio of rentable space to total 
space. Average efficiency is about 70 percent- 
maximum possible is about 85 percent. The non- 
rentable space consists of the elevators, stairs, 
and toilets and their associated lobbies, corridors, 
pipe and duct shafts, and janitor's closets. These 
facilities are usually planned in a compact unit 
called the service core. For preliminary assump- 
tians, the number of elevators required may be 
estimated on the basis of one elevator per 25,000 
sq ft of rentable area. Elevotor lobbies should 
be 6 to 9 ft wide if elevators are on one side 
only; 10 to 12 ft If elevotors are on both sides. 
Corridors are usually 5 to 6 ft wide (Fig. 13), 
wider if very long, narrower if very short. 



Fi|. 13 Corridor mridth based on raquira«8nii of 
human figures. 


Since the floor space within 25 to 30 ft from 
the exterior wall brings premium rentals, office 
buildings (site or zoning consideration aside) tend 
to assume a slabtike shape, 60 to 70 ft wide 
by 150 ft or more long, with the service core in 
the center (Fig. 14). For greater flexibility in the 



Fig. 14 Typical slab plan with sanrica cora at cantar. 


rental space, the service core may be moved com¬ 
pletely outside the office space. When this scheme 
is combined with clear span framing, the ultimate 
in flexibility is achieved (Fig. 15). 

Floor-to-floor heights are usually about 12 ft, 
ranging from 11 to 14 ft. Finished ceiling heights 
are generally about 8 to 816 ft. The space above 
the ceiling is required for ducts and recessed light¬ 
ing. In order to ovoid excessive depths in this 
utility space, girders ore sometimes designed with 
openings in the web to permit the possage of 
ducts. 


OFFICE LANDSCAPING- 

A number of large U.S. corporations have been 
experimenting with an open planning system 
known In the spoce-planning and design profes¬ 
sion as “office landscaping.** This concept of 
planning originated in West Germany ond has 
been used extensively in European office opera¬ 
tions. It is intended to create an open, flexible 
layout by grouping personnel and their work sta¬ 
tions in accordance with group communications 
and with interdepartmental work flow and rela¬ 
tionships. 

The proponents of the landscaping concept 
maintain that office planning should not be based 
upon the traditional organization chart of com¬ 
mand structure, but rather on the grouping of 
personnel in open space along the lines of inter¬ 
personal relationships ond group communications. 
When this concept is applied In its most literal 
form, it means the elimination of private offices, 
with no distinction made between “management" 

* Maurice Moguletcu, Profit Through Dotign, Ameri 
can Monogement Associotion, New York. 1970. 


personnel ond “general office'* personnel. The 
offices are designed with no fixed walls or porti- 
tions. The entire floor space is treated os open 
space with movable screens, plants, and furniture 
arrangements utilized to create functional work 
groups. With the elimination of fixed walls or 
partitions, a maximum degree of long-term flexi¬ 
bility can be achieved. It should be recognized, 
however, that in a totally open floor space with¬ 
out walls or partitions, provision for telephone 
and electrical outlets must be made either through 
a complex underfloor electrical duct system or 
through o system that affords the opportunity 
to drop telephone and electric lines from the ceil¬ 
ing to the work stations below. It should also 
be recognized that in this type of open operation, 
factors such as lighting, noise control, and air 
conditioning will present technical problems that 
must be dealt with and solved in order to insure 
a physical environment conducive to a satisfac¬ 
tory work situation. 

While presenting technical problems to the of¬ 
fice planner, these problems can be solved with 
careful study and engineering know-how within 
the existing technology. It is the opinion of the 
author thot although the office landscaping con¬ 
cept offers many advantages, it moy also create 
many new problems unless it is applied after a 
very thorough study of all foctors related to over¬ 
all office environment. 
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Fig. 1 Typical modulor office plans. 
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CLEARANCES FOR PRIVATE OFFICES 





Fig. 1 Cl*aranc*t in various typos of officos. 


u 




ir 


5*0 (aS-r 
TYPIST, PLUS 
PASSAGE 




O 


TYPIST, NO 
PASSAGE 


l’.3' 


r-WASTE nASVET 



1 PASSAGE^ 1 



1 


u 

^4*.2*»o5’'0" 

U 

r.ioj; 


» 7‘-3"to B‘-1" 


I 1 


STANOAPO DESK, 
PLUS PASSAGE 


O 


STANDARD DESK, 
NO PASSAGE 


l'-3“ 


rfV^ASTE BASKET 


TJ 


2^0 S’qLj.SjLS'^oGl-?] 

ir«io"to 13-0* _ 




STANDARD DESK,FILES, 
PLUS PASSAGE 


u 

BOOK CA^,F 


STANDARD DESK 
PLUS BOOKCASE 




PASSAGE 



STANDARD DESK. 
PLUS FILES 


STANDARD DESKS. PLUS FILES. 
AND PASSAGE 



• 

• 

• 

U 

• 

V 

o •: 

c=?. 


<:=> ■- 


lYPIST, PLUS standard DESK. 

PASSAGE PLUS PASSAGE 


Fig. 7 Ootk clooroncoft. 



STANDARD DESK, 
PLUS BOOKCASE. 
AND PASSAGE 



STANDARD DESK, 
PLUS FILES AND PASS. 



STANDARD DESKS, BACK 
TO BACK,PLUS PASSAGE 
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CLEARANCES FOR GENERAL OFFICES 






PASSAGE. DRAWERS 
CLOSED ONLY 


SHELVING .... 

MANY depths ARE 
AVAILABLE; USUAL 
MINIMUM FOR A. 
EQUALS TWICE SHELF 

depth, to permit 

EASY REMOVAL OF 
CONTENTS 


RASSAGE, DRAWER 
OPEN 


FILES, FACE-TO-FACE 
PASSAGE WITH DRAWERS 
CLOSED ONLY 


FILES, FACE-TO-FACE 
PASSAGE. DRAWERS OPEN 



Fig. 3 Standard ctaarance* for logoi and loNor-tiiod Riot. 
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INSURANCE COMPANIES 


insurance company faclliliaa can be divided 
into two categories: 

1. The home office 

2. The branch regional office 

In general, it has been found that insurance 
companies would rather rent or lease office 
space than own their own building. 

HOME OFFICE 

Unlike the branch regional office, the home 
office does not have insurance agents. Home 
office operations are mainly concerned with 
clerical and secretarial work necessary to 
maintain close operational contact with the 
branch offices. The home office is involved 
with (1) the processing of policies, (2) supply¬ 
ing standard company forms and policies, (3) 
keeping both active and dead records on policy¬ 
holders and files on issuance and payments, 
and (4) data processing. A home office needs 
several more or less standard facilities, and it 
is with these that this section is concerned. 

Auditorium/Agent Training Area 

This space is used mainly for insurance agent 
training purposes, but on occasions it can be 
used for regional agent conferences. It should 
have a stage with facilities for a screen for 
training movies and slides. It should be flexible 
enough to accommodate two or more small 
groups with maximum separation and a large 
group of 200 to 300 persons. 

Mail Room 

The mail is handled through a central mail area 
with branch mail areas in each major depart¬ 
ment of the home office. Main flow of mail 
goes to two main departments: 

1. Issuance department 

2. Claims department 

Accounting Area 

This area deals with sgent commissions, per¬ 
sonnel payroll, clerical and secretarial work, 
and photostat copying. Areas should be pro¬ 
vided for the director of accounting and head 
of the secretarial staff. A small safe is raquircuf 
for petty cash and various essential docu¬ 
ments. A large fireproof safe is required for 
storage of all major documents, such as dead 
policies, etc. This area should also have a 
storage area for stationery and standard forms 
pertinent to this department. 

Issuance Area 

In this area are made up the different types of 


insurance policies that are to be issued by the 
company as standard life insurance policy 
forms. Areas should be provided for the di¬ 
rector of issuance and head of the secretarial 
staff. A storage area for stationery is required. 

Underwriting Araa 

In this area, policies are checked in order to 
determine security risks of prospective in- 
surees. An office for the director of underwrit¬ 
ing should be provided. This area also has 
space for filing cabinets to hold dead and live 
files. 

Group Sales Insurance Area 

In this area, reissuance and group sales insur¬ 
ance is handled. An office for the director of 
group sales insurance should be provided, 
along with storage and filing space. 

Claims Area 

This area handies ail insurance claims from all 
branch regional offices. This area should also 
have an office for the director of claims. An 
area should be provided for active and dead 
files of policyholders. 

Agency Area 

In this area, all controls of operational aspects 
and dissemination of information to branch 
regional offices occurs All branch regional 
office policies are handled here A separate 
filing cabinet for each branch office agency 
is required. 

Policyholders* Service Area 

This area handles all weekly premiums and 
monthly debit payments from policyholders. 
An active payment files and records area is 
required. A director's office and storage area 
are also required 

Data Processing Area 

All data processing and tabulation is done in 
this area. It should be soundproofed and 
requires special air-conditioning. All data 
processing machinery should be accessible 
from all sides, and false floors are recom¬ 
mended in which to house the cables A stor¬ 
age area for forms pertinent to this area is 
required. 

Auditing Area 

This area should be close to the policyholders 
service area and the underwriting area because 


new policies are not issued until policyholders 
have complied with all requirements. This 
area also controls the bookkeeping and pay¬ 
ment records for individual policyholdera. 
There should be a director's office and an office 
for the head of the secretarial staff. A storage 
area is required. 

Printing Area 

This area handles the printing of all company 
stationery, letterheads, forms, etc. A generous 
storage area is required, both for small items 
and bulk storage. 

Reception Area 

This ares should be adjacent to the executive 
offices and should contain the master switch¬ 
board for all incoming and outgoing calls. A 
secretary is needed hers along with the PBX/ 
receptionist. Enough area should be allowed 
to seat about ten people. 

Executive Office Areas 

A unique and handsome office is required for 
the chairman of the board. Other offices are 
required for a president, for senior vice-presi¬ 
dents, and for junior vice-presidents. The 
design of these offices is usually determined, 
as to size and furnishings, by requirements set 
forth by the individual companies. Private rest 
areas may be provided but are not necessary. 
A conference room is required and should 
accommodate at least 20 people. 

Main Storage Area 

Should be of sufficient size to handle all stan¬ 
dard policies, stationery, agent brochures, 
pamphlets, etc. 


BRANCH REGIONAL OFFICE 

The branch regional office is the home base 
for the company's regional Insurance agent#. 
The public does not usually enter the branch. 
Payments are all handled by check. There are 
two types of branch regional offices: 

1 General agent type 
2. Manager type 

The general agent type is designed by the pri¬ 
vate insurance agent and the builder. The man¬ 
ager type follows a standard design set by the 
home office. Basically, a central area ia re¬ 
quired for secretarial and clerical work. This 
area should not be accessible to the agents. 
Agent offices, conference room, executive 
offices, and library should surround the central 
area for ease of operation. 
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MEDICAL OFFICES 


The eight beeic elements of a medical office 
are: 

1. Receptionist — control station - business 
office 

2. Waiting room 

3. Consultation room 

4. Esamination and treatment room 

6. Laboratory including EKG and BMR 

6. X-ray 

7. Utility and service areas 

8 Toilet 

A medical practice facility can have no fixed, 
ideal plan. First, no two individuals or groups 
of individuals think alike or work alike. Second, 
the physical and geographical limitations 
which characterise a medical practice facility, 
whether for a new building, a remodeled build¬ 
ing, or rental space, do not permit the adoption 
of any single plan. Each facility must be cus¬ 
tom-made to express the individuality and to 
satisfy the working habits of those who will 
use it. 

The eight basic elements found in nearly all 
medical offices can be thought of as the ‘build¬ 
ing blocks.*' While these eight elements may 
change In size and shape depending on meth¬ 
ods of operation, they are always integrated 
in the medical practice facility, or their counter¬ 
part is conveniently available (Fig. 1). 

In the following pages will be found draw- 

A Planning Guido for Physicians' Medical 
Facilitios, edited by the American Medical 
Association and published through a grant 
made by the Soars-Roebuck Foundation 


ings and explanations of each of the eight 
elements, ai^d further examples of how they 
can be combined ond expanded. 

1, RECEPTION ANO BUSINESS OFFICE 

The receptionist, who. in the small medical 
practice facility is also the doctor's assistant, 
the bookkeeper, and the bill collector, is the 
hub around which the office revolves. She 
should be so placed that she can keep an eye 
on all the workings of the office She should 
see and acknowledge the arrival of the patient 
and must follow the progress of the doctor so 
that the patient flow has proper direction. If 
she discusses bills and appointments, the 
space should be large enough for others be¬ 
sides herself, and private enough that her con¬ 
versations are not generally overheard. 

For the larger office the functions mentioned 
above may be split among two, three or even 
more persons. The receptionist still should 
be able to see the entrance and the waiting 
room. If she is too far removed to watch the 
progress of the doctor she has to be informed 
by the nurse assistant of this progress so she 
can keep the flow of patients coming. 

if there is a separate business manager- 
bookkeeper, a private space should be pro¬ 
vided for working on records, and discussing 
bills with patients. It is advisable this office be 
located so that it is accessible to outgoing 
patients. The exit from this office should per¬ 
mit patients to leave without backtracking, or 


going through the waiting room. Proper rela¬ 
tionship to the entrance will also assist in the 
control of deliveries to the office (Fig. 2). 

2. RECEPTION-WAITING ROOM 

The patients receive their first Impression from 
the waiting room. Its appearance may indicate 
the type of care they can expect to receive. 
A wait in a crowded, out-of-date room can 
depress and disgruntle even the best and stead¬ 
iest of patients. 

The chairs, tables, and lamps should be ade¬ 
quate in number and well spaced so as to make 
reading possible and to give the patients a feel¬ 
ing of freedom. The patient load provides the 
only criterion for the number of chairs you must 
provide. If the schedule is always well main¬ 
tained, the waiting area need only be a mini¬ 
mum. If the doctor is burdened with emergency 
calls and extended house or hospital calls, 
then the waiting room should be more ample. 

Needless to say. some educated thought 
should be given to decoration: the walls, uphol¬ 
stery, pictures, and drapes. Tasteful, harmoniz¬ 
ing colors which are cheery rather than drab 
are desirable. The overall effect should be 
homelike ond restful. 

The waiting room preferably should permit 
a view of the outside ond. if possible, the view 
should be a pleasing one. Flowers, trees, or dis¬ 
tance are the best, but when this is impossible 
an interesting view of people and activity is 
the second choice (Fig. 3). 



THE EIGHT BASIC ElEMlNTS 

I DIAGNOSTIC-X RAY 
7 LABORATORY 

3 EXAMINATION ANO TREATMENT RCX>M 

4 CONSULTATION ROOM 

5 UTILITY AND STORAGE 

6. RECEPTIONIST-CONTROL STATION-BUSINESS OFFICE 

7 TOILET 

8 WAITING ROOM 


CASEWORK STORAGE LEGEND 
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MEDICAL OFFICES 





Fig. 2 Recaption and butinaii office. 


The waiting room ahould ba removed from 
the actual office activity, it should not be a 
thoroughfare for traffic, nor should it be an 
office for the discussion of bills and appoint¬ 
ments between the receptionist or office man¬ 
ager and patients. If one enters the office 
directly from out-of-doors, it is well to have a 
lobby to prevent drafts. If the business office 
opens on the lobby, it may well serve to receive 
the incomer and to determine his business. 
This, in turn, allows some to be directed to the 
waiting room and others to be taken directly 
to the doctor without incurring hurt feelings 
and arguments from patients in the waiting 
room. 


3. CONSULTATION ROOM 

This space is generally the stopping point, at 
some time, for all patients passing through the 
office. The patient is usually directed there first 
for a discussion of symptoms and progress and 
for simple eRaminations. He is then sent to an 


esamination or treatment room, from which he 
may return to the consultation room for further 
discussion and prescription. However, there 
seems to be a trend to simplify and speed up 
this procedure, in a majority of instances, by 
concentrating the entire patient visit to the 
esamination room. 

This enables the physician to utilise another 
room for patient eKamination and treatment. 

The theory that all space be used for esami- 
nation and treatment or for purely professional 
use has merit. However, the average SRamin- 
ing room is sparsely equipped and very imper¬ 
sonal. Patient discussions and diagnostic 
reviews are better handled in more comfortable 
and professional surroundings. A properly 
furnished consultation room can have a benefi¬ 
cial effect on both the patient and the physician. 
In addition physicians are called on by many 
professional detail men and other individuals 
in the medical field. Such contacts are better 
handled in a nicely furnished - but not elabo¬ 
rate-consultation room. 

The consultation room need not be spacious. 


but a cramped, closed-in feeling should be 
avoided. Tasteful furniture, pictures and inte¬ 
rior colors are desirable (Fig. 4). 

4. EXAMINING AND TREATMENT ROOM 

It is in this room, with its variations, that the 
doctor usually has his closest contact with the 
patient. This is his workroom. It needs, first 
of all, to be efficient. In other words, it should 
be properly and adequately lighted, with all the 
equipment necessary placed in such a way as 
to permit the doctor and his assistants to work 
rapidly and easily. Here space cannot be 
wasted; neither can it be reduced beyond a cer¬ 
tain minimum. Unnecessary steps must be 
eliminated; yet there should be room to move 
around easily and without interference. 

This is one room in which the design must 
be determined by the needs and the working 
habits of the doctor. These must ba investi¬ 
gated carefully and thoroughly in order that 
he may have what best meets his needs and 
desires. While he has been trained to do many 
things well, despite adverse conditions and 
scanty equipment, there is no need to handicap 
him on his home grounds. 

Seldom is one examination or treatment 
room enough. Two rooms can often more than 
double the doctor's capacity, and soma doctors 
have as many as eight. Where there are several 
rooms, patients can be prepared ahead of time 
by the assistants. Furthermore, a number of 
procedures can be handled by the assistants, 
on direction of the doctor, while he is putting 
his time to better use with other patients. When 
this practice is followed intelligently and it 
does not slip into an impersonal production 
line technique, it results in increased efficiency. 

Where the examination-treatment room is 
used for most of the doctor-patient contacts, 
it is necessary to provide a few things not 
formerly found there. It is also necessary to 
provide for the patients' comfort and conven¬ 
ience. For the doctor, a desk or writing space, 
and perhaps a satisfactory chair for use during 
discussions with the patient, may be ample 
additions. 
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For tho patient, dressing facilities, cubicle, 
mirror, clothes hooks, slippers, chairs or low 
bench in or immediately adjacent to the exami* 
nation-treatment room are a great convenience. 
A comfortable chair, magazines, and an ash 
tray are also advisable to ease the patients 
waiting time when the doctor is delayed with 
some other patient (Fig. 5). 

5. LABORATORY 

This room varies from a few shelves, sink, 
sterilizer, etc., in the corner of the examination 
room to a complete laboratory in a separate 
room. 

In the smaller office it is best combined with 
other uses for the saving of space and of steps. 
The nurses' workroom, the store room, the 
recovery room, and a spare examination room 
are all possible elements which can, under 
certain conditions, be combined with the lab¬ 



Bg. 4 CoRsaltation room. 


oratory. The ideal, of course, is a room de¬ 
signed for specific laborstory procedures with 
adequate equipment and supplies. However, 
the extent to which each doctor desires to carry 
on his own procedures determines the extent 
to which this ideal is approached. 

in planning laboratory space, it is best to 
keep two factors in mind. A common mistake 
is to provide too little counter space, so be gen¬ 
erous with it. Secondly, regsrdiess of size, 
laboratory space should be contiguous with 
toilet facilities and a pass-through should be 
provided between the two areas (Fig. 6). 


6. X RAY 

If the doctor is planning to use an x-ray ma¬ 
chine, provisions lor housing it must be made 
in the planning stage. It is best to decide early 
exactly what kind of x-ray, darkroom, and 


developing equipment the doctor will buy. 
The planning representatives of the manufac¬ 
turers can be a part of the planning team then, 
working closely with the architect or consul¬ 
tant in the preliminary stages of planning. 

Nearly all state and city codes now require 
lead or concrete protection in alt interior walls 
and doors of rooms housing x-ray equipment. 
If spaces above or below are inhabited, protec¬ 
tion is also required In floors and ceilings. 
Exterior walls need not be protected. 

Likewise, there are rather stringent code 
requirements for the wiring of x-ray rooms 
and equipment —including separate entrance 
service in many cases. This should be checked 
carefully. In most cases, the manufacturer's 
representative will be familiar with wiring 
requirements, but if he is not a local resident, 
he may not be familiar with all the local rules 
For this reason, it is best to have this reviewed 
independently. If a pass-through system is to 
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be installed, or the through*wvall immediate 
developing system used, the viewing room 
must be located adjacent to that wall of the 
darkroom (Fig. 7). 

7. UTILITY AND SERVICE AREAS 

The location of utility and service areas should 
be planned carefully in every medical building. 
These areas include: 

Utility Room In a one-story building this room 
should contain heating and air-conditioning 
equipment, hot water heater, Janitor's sink and 
space for janitor's supplies. Some states will 
require separation of the janitor's space from 
the heating space. This room should not be 
more than 1 5 to 20 ft from an outside wall un¬ 
less the compressor is to be on the roof. Size 
of the room will depend on the equipment size, 
and this should be carefully checked in prelimi¬ 


nary planning. A pegboard wall will be handy 
in the janitor's area. Some states will require 
one or two fire wall partitions and a fire door 
in this room. 

Sfotage Spaces Storage and utility space must 
be provided for patient wraps, staff wraps, 
utility paper goods and towels, office supplies, 
old files, and treatment and medicinal needs 
for at least one full day in each workroom. 
Casework walls in treatment rooms, labora¬ 
tory, EKG and BMR room, cast room, and other 
workrooms, with self-contained sink and coun¬ 
ter top. will largely solve the latter problem. 
The other closets and storage spaces will have 
to be located convenient to the place of prin¬ 
cipal use. 

Livatory Rooms The number is dependent upon 
convenience desired and the expense the doc¬ 
tor wishes to undertake. Facilities adjacent to 
the waiting room for patients, in the work 


area for staff, and at least one adjoining the 
laboratory are all desirable. The doctor must 
decide how many he wants in relation to the 
cost. Wall hung stools and lavatories are 
recommended. 


EQUIPMENT LIST 

The numbers appearing in the drawings 
refer to the equipment list below. This list 
should be used in conjunction with the dia¬ 
grams. 


1. Lavatory with mirror and towel bar 
2 Sink with gooseneck spout 

3. Water closet 

4. Shower stall 

5. Gas line 

6. Air line 

7. Vacuum line 



Fig. 6 Laboratory. 
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Piped oxygen 
Sink diepoeal unit 
Sterilizora —stills, etc- 
Ceiling light 

Convenience outlets, 110 
Convenience outlets, 220 
Wall light 

Intercom systems snd buzzer calls 
Telephone system 
Heating controls 
Air-conditioning controls 
Radiological devices 
Special operating lights 
Room dividers 

Receptionist's desk and counter 

Special desk 

Bookcases 

Counter open where stool is shown 

Backaplash 

Reagent shelf 

Wall hung shelf 

Wall cabinet 

Wall hung charting desk 

Instrument case 

Equipment table or stand 

Hook strip 

Dressing table with mirror 
Mirror 

Specimen passbox 
Dressing cubicle 
Straight chair 
Occasional chair 
Easy chair 
Love seat 
Sectional seat 
End table 
Magazine table 
Occasional table 


46. Floor lamp 

47. Table lamp 

48. Costumer 

49. Umbrella rack 

50. Toy cabinet 

51. Play desk 

52. Children's chair 

53. Executive's desk 

54. Executive s desk chair 

55. Secretary's desk 

56. Secretary's chair 

57. Bookcase 

58. Waste receptaci** 

59. Work table 

60. Desk lamp 

61. Filing cabinet 

62. Supply cabinet 

63. Step stool 

64. Treatment table 

65. Treatment chair-table 

66. Physiotherapy table 

67. Couch 

68. Adjustable stool 

69. Instrument and supply cabinet 

70. Instrument sterilizers 

71. Examining light 

72. Waste receptacle with fool lever 

73. Clinical scale 

74 Industrial treatment chair 
75. Refrigerator (biological) 

76 Pegboard with drip pan 

77. Pressure sterilizer 

78. Incubator 

79. Serological water bath 

80. Paraffin oven 

81. Laboratory table 

82. Centrifuge 

83. Bunsen burner 

84. Hot plate 

85. Basal metabolism apparatus 

86. Electrocardiograph 

87. Portable operating light 

88. Operating table 

89. Mayo table 

90 Specialist's chair 

91. Cabinet with suction pump and com< 
pressed air 

92. Ultraviolet lamp 

93. Infra-red lamp 

94. Diathermy short wave unit 

95. Electrosurgical unit 

96. Audiometer 

97. Accessory table 
98 Woods light 

99. Baby scale 

100. Examining table 

101. Urological x-ray table 


102 Irrigator unit 

103. Proctoscopic examining table 

104 Irrigator unit 

105. Instrument and supply cabinet with 
suction apparatus 

106. Galvanic unit 

107 Plaster cart 

108 Wheelchair 
109. Whirlpool bath 

110 Paraffin bath 

111 Stall bars 

112. Shoulder wheel 
1 13. Pulley weights 
1 14. Timing device 
1 IS. Couch 

116. Reading light 

117. Eye operating light 

118. Greens' refractor 

119. Binocular ophthalmoscope 

120. Lens case on cabinet 

121. Vertometer 

122. Vision chart 

123. Tangent screen 

124. Chin rest 

125. Slit lamp 

126. Kertometer 

127. Troposcope or synoptophore 

128. Perimeter 

129. Fluoroscope 

1 30. Film illuminator 

131. Stereoscope 

132. Movable lead-lined screen 

133. Film filing cabinets 
134 Film storage bin 

135. Radiographic and fluoroscopic com¬ 
bination unit 

136. Superficial x-ray therapy unit 

137. Deep therapy unit 

138. Control unit (current control) 

139. Movable lead-lined screen 

140. Lead protection 

141. Lead-lined door (lightproof) 

142. Leaded glass view window 

143. Cassette pass box 

144. Cassette changer 

145. Film dryer 

146. Storage cebinet (4% ft high) 

147. Loading counter with film storage bin 
and cabinets below, safe light and film rack 
above 

148. Developing tank with (size) —(timer) 
and (safe light) above 

149. Film washing tank, with illuminator 
above; without illuminator above 

150. Barium sink in counter, cabinet below, 
recessed cabinet above 

151. Folding screen 
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Equipment list 
1 Control 

2. X rey transformer 

3. Table 

4 TV monitor on mobile cert 


6 Cassette holder 

6. Overhead tube conveyor 

7. Ceiiing-mounted rails 
8 Autoprocessor 


Fig. 1 Typical radiologisrs office. 
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By MARVIIM CUTLER. AID 


ELEMENTS OF A DENTAL OFFICE 

Reception (Mraiting ares) 

Buaineaa office 
Auxiliary buaineaa area 
Consultation or study areas 
Audiovisual, patient education 
Hygienist (variable) 

Treatment rooms (variable) 
Laboratory (variable) 

Darkroom 
X*ray (variable) 

Sterilizing area (variable) 

Staff lounge 

Preventive area (patient education) 


tion. and welfare programs has made dental 
services readily available to large numbers 
of the population. This has caused the dentist 
to expand his facilities and increase the number 
of auxiliary and paradental personnel. As a 
result of both the increase in patients and the 
constantly changing dental concepts, the need 
for flexibility in the office is essential. 

Reception 

The ideal area for a single practitioner should 
be approximately 150 sq ft minimum, with 
three walls unbroken by doorways. This allows 
perimeter of apace for maximum seating of five 


to seven people. Lighting should be inoan* 
descent and diffuse. Both recessed and below- 
ceiling light sources should be used. 

Business Office or Secretarial Area 

This is the key or control point in the manage¬ 
ment of the office. The drawing (Fig- 2) re¬ 
flects the position the receptionist assumes 
in relation to waiting area. Full visual control 
is maintained through closed sliding glass win¬ 
dow. Appointment and financial arrangements 
are consummated at this point. All traffic 
and flow control is regulated by the nurse/ 
secretary. 


Environment and the Professional Image 

The dentist, as opposed to a physician (unless 
a specialist), is locked into his environment. 
In order for a dentist to treat his patient, he 
must use extensive tools and dental equipment 
which require fixed or semifixed plumbing 
and other built-in operating instruments and 
services. The plumbing services that are neces¬ 
sary to facilitate the operation are water (fil¬ 
tered), air (dry. filtered), suction (wet or dry), 
waste (vented), and electricity. These are basic 
and essential input and output elements. 

The proper location of services to be per¬ 
formed is essential. The relationship, volume, 
and use of each area will vary according to 
individual concepts and needs. Whether the 
dentist is a general practitioner or a specialist, 
training and developed concepts or working 
habits vary, often greatly (Fig. 1). 

With the advent of semifixed or flexible 
equipment, the dentist can change or modify 
his operative procedures. Recent years have 
seen radical changes in dental concepts. Gov¬ 
ernment participation through health, educe- 
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Private Oflice 

In many offices the private consultation room 
serves multiple functions, particularly in the 
last fewv years, when the cost of space has be¬ 
come so prohibitive and the doctor is inter- 
ested in increasing the number of treatment 
rooms within a small overall space. Consul¬ 
tation room desks may take on several shapes, 
depending on the practice concept of the 
doctor. He may wish to maintain a formal rela¬ 
tionship whereby he faces the patient, who 
sits opposite the desk. He may prefer an infor¬ 
mal arrangement where he and the patient sit 
around a table" rather than a formal desk. 
Active study models and diagnostic models 
should be located in shallow desk drawers 
in the desk or in the nearby storage system 
(Fig. 3). 

Treatment Room 

The heart of any dental practice is the treat¬ 
ment room. Storage, instrumentation, and com¬ 
fortable arrangement of equipment and instru- 
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Fig. 5 Treatment rooms. 
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ments vary with each doctor and doctor's 
concept os well as with field conditions. The 
main consideration Is to permit the doctor to 
work in a stressless or comfortable working 
position and environment. The use and place¬ 
ment of one or two sinks depend upon 
doctor's concept. Figures 4 and 5 show us a fair 
amount of storage for supplies and instru¬ 
ments. Adequate work space and counter per¬ 
mits doctor to do bench work without inter¬ 
fering with his chair-side assistant. During the 
past few years, doctors have experienced a 
constant change in concepts. Therefore, a 
degree of flexibility must be reflected in the 
planning. A mobile instrument cabinet can be 
lucked under the counter. This is necessary to 
allow doctor a greater degree of change in his 
position while treating his patient The empha¬ 
sis in the treatment room should be on efficien¬ 
cy, ease of maintenance, and a pleasant atmo¬ 
sphere for the patient, doctor, and staff. 


Hygienists Room 

Although the size and function of the hygien¬ 
ist's room may differ from those of the regular 
treatment room, It is not uncommon to equip 
this room in the same way as the regular treat- 










Fig. 6 Hygienist I room. 
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ment rooms. This will allow the dentist to use 
this room, when needed, as an additional treat¬ 
ment room <Fig. 6). 

Sterilizing Area 

The location of the sterilising area is deter¬ 
mined by various factors: dental procedural 
concepts, the available space in the office, 
and the psychological image the doctor wishes 
to obtain. The materials used here should be 
about the same as those in the laboratory. 
There should be adequate storage space for 


troya and supplies, including the pre-prepared 
trays as well as those which will be cleaned up 
at various intervals during the normal working 
day. The autoclave should be placed out of the 
reach of children, and the ultrasonic cleaners 
can be used more efficiently if recessed into 
the work-counter tops. 

The size and location of support areas such 
as sterilizing, laboratory, dark room, x-ray area, 
etc., will depend in part on doctor's concept 
as well as the logistics of the space. A small 
laboratory unit is merely used for model pour¬ 
ing, trimming, and storage. The size of many 


labs is often larger to accommodate expanded 
technical skills and services. Some doctors 
split lab duties into two areas. 

In conclusion, the dental office is a profes¬ 
sional home. Like it or not. the dentist spends 
the most productive years of his life in it — 
more than half his waking moments. The office 
does, therefore, reflect his personality as well 
as his professional image, it can either assist 
the doctor to aspire to greater success and 
satisfaction, or it can sentence him to a pro¬ 
fessional life of mediocrity and apathy. 

Figure 7 shows a plan for a dental clinic. 
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The rental area per lawyer varies from 230 
to 1,212 sq ft. The median is 455 sq ft, and the 
average is 484 sq ft. 

A minimum>sice office is illustrated by Fig. 1, 
which is two modules wide by three modules 
deep. If a 48-in. module is adopted, the clear 
dimensions without allowance for partitions 
will be 8 by 12 ft. The clear dimensions (with 
partitions 4 in. thick) are given in feet and 
inches, the manimum desk sixe is given in 
inches, and the net area is given In square feet. 
Larger offices are illustrated by Figs. 2 to 8, 
and suites are illustrated by Figs. 9 to 19. With 
each illustration of a suite of rooms comprising 
a law office, the dimensions and the following 
square-foot areas (using a 48-in. module) are 
given: 

* Rental ares as customarily measured 

* Architectural area as measured for pre¬ 
liminary cost estimates 

* Area (rental) per lawyer 

The following abbreviations and symbols 
are used with these diagrams: 

P —private office 

R —reception room or area 

S~ secretary or stenographers 

F — file room or space 

L — library or library and conference room 

C — conference room 
vault 

U—utility, storage, or work room 

T — toilet room 

N — north exposure 

— north exposure 

— exit 


THE SMALL OFFICE 

Figure 9 shows possible arrangements for a 
firm composed of only one lawyer If a single 
lawyer's office must serve as a library and 
conference«room, and perhaps also accom¬ 
modate the files, it should be large enough for 
a conference-type desk and four or five chairs. 
It is almost essential to have a second room 
for use as a reception room and secretary's 
office. It is better to have a separation between 
the secretary's space and the reception space. 
The files may be of sufficient volume to require 
a separate file room. 

Figure 10 illustrates arrangements for two 
lawyers (either partners or cooperators). In 
Fig. 10c, with a combination library and con¬ 
ference room, the private offices could be 
somewhat smaller. Figure 1 1 shows offices for 
three lawyers. Files should be separated from 
the reception room and convenient to the cleri¬ 
cal employees as in Fig. 11a, or in a separate 
room as in Fig. 11/>. If one office is large 
enough for conferences and the book collection 
not too large, the library and conference room 
may be eliminated. On the other hand, some 
firms with only two principals have a large 
enough collection of books to warrant inclu- 

Law Office Layout and Destgn, Committee on 
Economics of Law Practice of the American 
Bar Association 
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lb) 

Fig. 9 Offkss for one lawnrer. (i) Rental area: 386 tq 
ft. 12 by 28 ft. (b) Rental area: 560 sq ft. 20 by 28 ft. 
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Fig. 10 Offices for two lawyers, (a) Rantal area: 
1.008 sq ft, 38 by 28 ft. Architectoral area: 1.140 sq 
ft, 504 sq ft per lawyer. (b| Rental area: 1,008 sq ft. 
36 by 28 ft. Arcbitactural area: 1,140 sq ft. 504 sq ft 
par lawyer, (c) Rantal area: 1,536 sq ft. 48 by 32 ft. 
Architectural area: 1.600 sq ft. 768 sq ft per lawyer. 
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■ion of a sixable room for use solely as a library 
as in Fig. 10c. Figure 10a is suitable for a 
separate building and Figs. 10b and c are for 
rental space in an office building. 

THE MEDIUM-SIZE OFFICE 

While firms composed of more than ton Ism/- 
yers generally carry on a diversified practice 
and hence choose central locations, some firms 
of five to ten lawyers may locate near their prin¬ 
cipal clients. The selection of space in the first 
story of a commercial building or the erection 
of a building may be considered. If the clientele 
is concentrated in a suburban center or small 
satellite city, or a city of 50,000 or smaller, 
the scale of land values may be such that first- 
story space near the commercial center could 
be considered. Because of the high cost of land 
in the center of large cities, buildings, to be 
feasible, must be larger than needed by a single 
law office; hence selection of space in an 
elevatored office building is often the only 
answer. 

The same area which is planned for three 
lawyers, as is indicated in Fig. 11a. may be 
rearranged to accommodate five lawyers, as 
indicated by Fig. 12a. As rearranged, the area 
of most of the private offices is too small for 
conferences with more than one or two visi¬ 
tors. and secretarial space may be insufficient; 
but where rental rates are high this degree of 
crowding may be justified. Offices for firms 
with from five to twelve lawyers are indicated 
by Figs. 13 to 17. The arrangement shown In 
Fig. 17 may be expanded or contracted to pro¬ 
vide for as few as four lawyers or as many os 
twenty. 

Secretaries' desks should be close to the 
lawyers' offices. Some firms prefer each law¬ 
yer s secretary to be just outside his office door 
or in an adjacent private office, as in Fig. 17. 
In general, however, more use can be made of 
secretarial, stenographic, and clerical em¬ 
ployees if some are in a pool to be drawn upon 
as needs arise. 


THE LARGE OFFICE 

The planning of space for a large law office may 
be influenced by the size and shape of the 
space available. The possibility of securing 
adequate, well-planned space is enhanced 
when the firm actively participates in the pro¬ 
motion of an office building. 

Figure 16 indicates possibilities of planning 
large spaces. The same scheme with larger 
offices could provide for 11 to 18 lawyers, or 
could be enlarged to accommodate up to 40 
or more lawyers. The plan should be based 
upon a study of the special needs of each law¬ 
yer and the relations between members of the 
firm. 


SPACE FOR A COOPERATIVE GROUP 

In buildings planned for occupancy by a num¬ 
ber of law firms, facilities may be pooled, such 
as library, vault, utility space, and reception 
room. Files should be kept in the separate 
offices and secretaries' spaces. <Fig. 19.) 


PLAN ELEMENTS 

The most desirable orientation for offices and 
workrooms varies in different locations, but 
north is generally preferred. In Figs. 9 to 17, 
the most desirable orientation is indicated by 
the location of the letter N. Outside exposure 



Fig. 11 Officet fof three liwyert. (a) Rental Mea: 1,152 tq ft, 36 by 32 ft. Architecturel area: 1,292 tq ft, 384 
sq ft per lawyer, (b) Rental area: 1,584 sq ft, 44 by 36 ft. Architectural area: 1.748 iq ft, 523 tq ft par lawyer. 



Fig. 12 Offices for five lawyers, (a) Rental area; 1,152 sq ft. 32 by 36 ft. Architectural area: 1,292 sq ft. 230 iq 
ft per lawyer. |b) Rental area: 1,456 tq ft, 52 by 28 ft. Architectural area: 1,620 sq ft, 291 sq ft per lawyer. 



Fig. 13 Officet for six lawyers, (a) Rental area: 1,440 

sq ft, 40 by 38 ft. Architectural area: 1,596 tq h, 240 Rg. 14 Offices for seven lawyers. Rental area: 3,250 

tq ft per lawyer, (b) Rental area; 1,760 sq ft, 44 by 40 sq ft, 80 by 44 ft. Architectural area: 3,772 sq ft, 503 

ft. Architectnral area: 1,888 sq ft, 293 sq ft par lawyer. sq ft per lawyer. 
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Fig. 15 Olficts for eight lawfert. Rental area: 3.120 
tq ft, 52 by 60 ft. Architectural area: 3,346 tq ft. 390 
iq ft per lawyer. 



Rg. 16 Office! for nine lawyer!. Rental area: 4,096 
aq ft, 64 by 64 ft. Architectural area: 4,356 aq ft. 455 
aq ft per lawyer. 




F'lg. 17 Officea for 12 lawyera. Rental area: 6,720 
aq ft. 56 by 120 ft. Architectufal area: 7.076 aq ft. 
560 aq ft per lawyer. 



Fig. 18 Arrangement for large firma: 19 lawyera. Fig. 19 Cooperative buiMing for aeven lawyera. RenUl 

Rental area: 23,040 aq ft. 144 by 160 ft. Architectural area: 3,340 aq ft. 44 by 76 ft. Architectural area: 3,588 

area: 23,652 aq ft. 1,212 aq ft per lawyer. aq ft, 477 aq ft per lawyer. 


ia dasimble for officea and advaotaH«ou8 for 
large work areas, conference rooms, library, 
and rest rooms. Cenrral locations are preferred 
for library, file room, and conference rooms. 

The size of rooms is determined in port by 
the purpose and effect desired, and the furni* 
turo chosen. The desirability of commodious* 
ness may be weighed against the rent or its 
equivalent. If space is air conditioned, smaller 
spaces may be tolerated. Lack of commodious¬ 
ness may be offset by the use of rich materials 
and effective decoration. 

FURNITURE 

The reception room should hove adequate seat¬ 
ing in addition to the receptionist's desk, and 
perhaps side tables for ash trays and maga¬ 
zines. The minimum equipment for a private 
office is an executive's desk and chair, one or 
two chairs for visitors, and desk-height book¬ 
cases. if desk drawers ore not adequate, one 
or more letter files may be required. For large 
offices, a sofa, side tables, coffee table, and 
even a conference table may be included. The 
furniture of conference rooms may be limited 
to a table and chairs, but some ornamental 
furniture may be included. If the room may be 
divided by a folding partition, two tables may 
be needed. Lawyers' libraries are for reference, 
and unless they are to be used also as confer¬ 
ence rooms, only one or two small tables ore 
needed. Each secretary's space must have its 
desk and chair, and files should be placed near¬ 
by. For security, file rooms may be included 
in the plan, and a vault may be needed for valu¬ 
able papers. Storage spaces may be equipped 
with shelves, coat hooks, etc., combined with 
work space for duplicating equipment. Util¬ 
ity rooms are usually required only in separate 
buildings (rather than rental space) for heat¬ 
ing and air conditioning equipment, trans¬ 
former vault, main switch and meters, etc. A 
small kitchen or coffee bar may have a hot 
plate and sink, or more complete conventiortal 
kitchen equipment. Toilet facilities are usually 
required only for large law offices or when the 
offices occupy complete separate buildings. 
A couch should be provided in the women's 
toilet room or in a separate rest room. 

INTERIOR DESIGN 

Lawyers offices require little interior decora¬ 
tion, but there is a discernible tendency to 
make offices homelike. Accessories used 
should be carefully selected. The most com¬ 
mon wall decorations found in lawyers offices 
are the certificates of admission to the bar and 
diplomas. These serve the purpose of assuring 
clients of the lawyer's qualifications. 
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By BERNARD SPERO and ERNEST J. HASCH 


EHiciant offica layout calls for tha usa of oar* 
tain basic prinoiplaa which must ba modifiad 
to meat tha raquiramanta of available space, 
personal habits, and individual prafarancas. 
What might be considered efficient by one 
practitioner is not necessarily so deemed by 
the next. It is axiomatic that tha ones who seam 
most pleased with their offica layouts are tha 
ones who have worked in one or more offices 
before designing their final suites. Their layout 
batter serves their own habit patterns. Thera- 
fore, it is wise to consider each factor as an 
individual problem and solve it according to 
the individual requirements as well as to limi¬ 
tations of space. 

Waiting Room 

The size of tha waiting room depends on tha 
practitioner's style of operation. Some adhere 
closely to their appointment schedule: others 
do not. Some must accommodate a great many 
children or expect a family group with many 
patients Some use a production-line modus 
operand! in which assistants process the pa¬ 
tients through drop areas or other checkup 
stations; others prefer to do all patient work¬ 
up themselves. So perhaps a “kiddie area " or 
a “drop area" or both are required- In general, 
the busy practitioner should be able to accom¬ 
modate from 10 to 12 people and provide emer¬ 
gency space for 3 or 4 more. About 2 ft of wail 
space is needed for each person. The idea that 
waiting room space is nonproductive and there¬ 
fore wasteful is a fallacy. Few practitioners 
decrease their waiting room space in subse¬ 
quent offices; most of them inorcMise it. 

If the waiting room is inadequate to contain 
the patient loed, it is helpful to use a system 
of traffic control in which patients are trans¬ 
ferred from the waiting room, in proper order, 
to operational rooms to await the doctor. This 
means that extra refraction rooms or combina¬ 
tion refraction-treatment rooms are required — 
or even a field room, a muscle room, or a photo¬ 
graphy room, if those functions are to be 
performed independently. 

Closets 

Space mu^t be provided for patients wraps. 
If the space available does not lend itself to 
installation of a clothas closet, then racks or 
decorative wall-mounted clothes hangers can 
be used. Although less efficient, cloakroom 
facilities can ba placed in the receptionist's 
quarters or in ths passageways into the doc¬ 
tor's working areas. 

Storage 

Storage is an important, and often forgotten, 
item in office planning. A multitude of supplies 
are essential to sustain a busy practice, end 
they should ba readily available when needed 
Professional sccassorias and adjuncts ars usu- 
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ally kept in small cabinets in the examination 
rooms, but general office supplies should be 
under the commission of the nurse or secre¬ 
tary. Storage cabinets can be built along corri¬ 
dors or above files. Advantage should be taken 
of any natural structural indentations due to 
columns or other structural irregularities; 
these are most useful for construction of cabi¬ 
nets, as they are normally waste space other¬ 
wise. 

Filei 

The type of record charts to be used must first 
be determined and than the appropriate files 
selected Room for future files should be appor¬ 
tioned, especially if the office is to be occupied 
for several years. Files should be accessible to 
tha receptionist and the nurse, and are general¬ 
ly located in the receptionist's office. At times 
it is advantageous to recess file cabinets into 
a partition so that only the fronts show, while 
their bodies jut into a less-needed area of a 
contiguous room. This can have both aesthetic 
and functional value. If other space is not avail¬ 
able, the file-cabinet area is also a good place 
for a small refrigerator. 

Receptionist 

The receptionist should be able to observe the 
entire waiting room and also control the flow 
of traffic of patients. After registering the 
patient, the receptionist usually pulls the 
record chart or starts a new one if necessary. 
The chart is placed at tha doctor's disposal by 
means of the particular system used. Different 
systems are used. The chart can be placed In 
a rack outside the examinetion room to be used 
next, or on a desk in the examination room; 
some prefer just to select the chart from a rack 
or a counter top in the reception area or pas¬ 
sageway. 

Depending on the locality of the practice, the 
habits of the community, and tha duties given 
the receptionist, one of several recaption 
arrangements can be used. If the practice is 
located in s community whore an informal 
relationship between public end profession is 
the rule, the receptionist can be placed behind 
a desk right out in the waiting room or behind 
a counter top. Office fees, if uniform, can be 
quoted and collected over a desk or a counter 
top. But if histories are to be taken, it is normal¬ 
ly advisable to install the receptionist at a desk 
behind a partition, or to compromiss with a 
half partition. 

If the practice is large, or expected to be, It 
is advisable to provide space for two girls in 
the receptionist area. This is particularly true 
if the location is considered e permanent one. 
if not, a small business office should be 
planned for any futura exigency. 

Contultition Room 

This is an arbitrary thing dependent on avail¬ 
ability of space and on personal preferences. 
Many physicians prefer to interview patients 
initially in a private office. Others do so in 
the examination rooms, thus saving the time 
involved in transferring the patient from con¬ 


sultation room to examination room. Those 
who work straight through and then must dash 
off to other commitments have little need of a 
private office, par sa; but those who wish to 
slop and rest during the day need the privacy 
of some office to which they can retire. If 
excessive space must be taken in order to 
acquire a particular suite, one room can be 
adapted for usa as a relaxation room, with a 
cot and beverages and other comforts; or it can 
be used as a dressing room for the assistants. 
A room of this type can always be converted to 
an examination room later, if the need should 
arise. 

Examinatiofi Rooms 

Examination rooms can be refraction rooms, 
treatment rooms, minor-surgery rooms, field 
rooms, photography rooms, muscle and orthop¬ 
tic rooms, or any combination thereof. There 
was a lime when refractions ware done in one 
room, treatment in another, fields in another, 
and perhaps slit-lamp microscopy in yet anoth¬ 
er. Now, there is a trend toward more consoli¬ 
dation, so that practically all phases of a com¬ 
plete eye examination con bo done in a single 
room, thus obviating the transfor of patient 
from room to room. This arrangement is a time- 
saver, especially if all parts of the examiruition 
are done by the eye doctor; but if assistants 
do part of the work-up, such as fields or mus¬ 
cle testing or even preliminary visions, there 
must be separate rooms for the different 
functions. 

Refraction Room 

Although only one refrecting lane can be used 
at a time, it is generally conceded that more 
than one is needed by the busy ophthelmolo- 
gisl. Much time can be lost each day waiting 
for hats to be donned or doffed, waiting for 
makeup to be applied, listening to well-meant 
but time-consuming farewells, and finally wait¬ 
ing for another patient to be brought in and 
properly settled into position. With s second 
room available, it is a simple matter to give 
final instructions, bid a courteous farewell 
and step into the next room, where a patient 
has already been seated, with records laid out 
in a convenient place and instruments properly 
positioned for immediate use. Someone else 
can assist the departure of the patient just 
finished. This is not a very important item when 
the practice has just started, but as It flour¬ 
ishes. time becomes extremely important. 

If it is not possible to have two identical 
refraction lanes, it is helpful to set up s second 
lane in a smaller room, perhaps a treatmsnt 
room, which can be used when the petient loed 
gets unduly heavy. Mirrors or special visual 
charts can be used, end still the room oen be 
devoted primarily to some other function. 

The aixe of s refraction room depends not 
only on the space svailabie, but also on ths 
predilections of the practitioner. Some insist 
on at least a 20-ft lane; others feel that this is 
relatively unimportant. Most feel that s visual 
lane of from IS to 20 ft is satisfactory. Disre¬ 
garding other factors, the characters on vision 
charts can be sized appropriately for any dis- 
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tance used. The size uf projected characters 
can be altered by optical means; charts with 
reverse characters can be used in conjunction 
with a mirror; charts with direct characters for 
a 10-ft distance are available; and sometimes it 
is feasible to use a two>mirror setup, in which 
one of the mirrors becomes a secondary pro¬ 
jector to gain length of projection. 

If the longer visual lane is considered neces¬ 
sary, and space is limited, it is sometimes feasi¬ 
ble to use tunnels to attain the desired distance 
and yet conserve space. Tunnels can extend 
from floor to celling, or can even be construct¬ 
ed above files which open out into a different 
room, in any case, if there is no objection to 
the so-called “tunnel effect'’ in the mind of the 
eye doctor, many space-saving arrangements 
are possible with this method. 

As mentioned before, many doctors now 
prefer to do a complete eye examination, in¬ 
cluding treatment, in a single room. Then there 
must be room for the visual lane with the rou¬ 
tine examining equipment (chair, stools, trial 
lenses, refracting accessories, slit lamp) as 
well as some field equipment (perimeter, 
tangent screen) and. no doubt, a consultation 
desk. There should also be room for medicines, 
treatment cabinet, and perhaps s treatment 
table. This would require a minimum of 150 
sq ft. 

The type of equipment selected will deter¬ 
mine. to some extent, the size of the space 
needed or, conversely, the space available 
determines, to some extent, the type of equip¬ 
ment which should be used. If the larger “de¬ 
luxe-type" patients chair is used, it should be 
positioned about 4 ft from a wall in order to 
utilize its adjustable and reclining features: 
and then a treatment table might not be consid¬ 
ered necessary On the other hand, the smaller, 
less adjustable chair can be placed close to the 
wall; but a treatment table is needed for tonom¬ 
etry, treatment, and minor surgery unless 
these functions are to be done in another room. 

Sometimes the positioning of the projector 
(for vision lanes) presents a problem, perhaps 
because of corners or extraneous paraphernalia 
around the patients' chair. A recent innovation 
is the use of remote-control projectors. These 
projectors, now available, can be mounted in 
an out-of-the-way position and be completely 
controlled by fingertip switches on or around 
the lens cabinet. With this arrangement, there 
is no need to reach in front of a patient, or turn 
awkwardly, to change the characters projected. 


Furnishinos 


1 Deluxe retracting unit 

25. 

Refrigerator 

2 Small adiustabie chair 

28. 

Shelf 

3. Reclining treatment chair 

27 

Clothes hooks 

4. Casual cbak 



5. Lens cabinet 

Areas 

6. Slit lamp 

R1 

Waiting room 

7. Proiactor 

R2 

Waiting room- 

B. Screen 

children 

9. Vision chart 

R3 

Drop area 

10. Mirror 

R4 

Receptionist - 

11. Perimeter 

business office 

12. Treatment cabinet 

R5 

Nurse's office 

13. Treatment table 

R6 

Personnel lounge 

14. Tangent screen 

R7 

Refraction room 

15. Clothes rack 

R8 

Treatment room 

16 Desk 

R9 

Minor surgery 

17. Files 

RIO 

Private office 

18. Clothes closet 

R11 

Field room 

19 Storage cebinet 

R12 

Orthoptic-muscle 

20. Storage cabinet 40 in. 

room 


high 

R13 

Photography 

21. Storage cabinet over 

R14 

Storage room 

files 

R15 

Files 

22. Sink 

R16 

Washroom 

23. Wall mount 

R17 

Tunnel 



Two refraction rooms-one 18-ft lane-21 ft by 8 ft 
8 in., one 18-ft lane-20 ft 9 In . by 8 ft 8 in 
One treatment and minoi-surgerv room 9 ft by 7 ft 6 in. 
One nurse's office-field room 7 ft 9 in. by 7 ft 4 in.- 
with 12-ft proiection lene above files 

Fig. 1 Plan for one-doclot opthalmological office. 


Area 762 sq ft, 32 by 28 ft 

Office personnel: One doctor, one nurse, one receptionist 

Units available: 

One virarting room 17 ft 3 in . by 6 ft 9 in -11 people 
One drop area 6 ft 2 in. by 5 ft 8 in. - 4 people 
One reception office 11 ft 9 in. by 5 ft 



Area 1,150 sq ft. 44 by 29 ft 
Office personnel Two doctors, one nurse, one secretary, 
one receptionist 
Units available 

One waiting room 13 ft by 11 ft 2 m.-10 people 
One children's room 6 ft 3 in by 6 ft 10 in. 

One drop area 8 ft by 2 ft 6 in. - 4 people 
One reception-business office 10 by 8 ft 


Three refraction rooms-two 20'ft lenes-by using 
"double mirror" setup -12 ft 6 in. by 9 in., by using 
"double mirror" setup-11 ft by 9 in. 

One treatment end minor-surgerv room 9 ft by 8 ft 8 in 

One field room 9 by 7 ft 

One photography room 8 ft by 6 ft 6 in. 

One nurse's office -13 ft lene - 8 ft by 7 ft 10 in 
Two washrooms 4 ft 6 in. by 4 ft. 6 in. 


Rg. 2 Plan for two-doctoc opthalmological office. 
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If two refraction rooms are to be used, it is 
belter to have them adjacent or adjoining, or 
separated by no more than a smaller treatment 
or minor*aurgery room. 

Miscellaneous Rooms 

Since the various eervicee required of the 
ophthalmologist are so interrelated, refraction 
rooms now usually contain some treatment 
facilities. But it is still helpful to have a room 
available, possibly smaller, which can be used 
for treatment, minor surgery, and fields. One 
such room for every two refraction rooms 
should be adequate, even in the larger multi- 
manned practices. It is advisable to have a 
vision lane in the miscellaneous rooms when¬ 
ever possible. Almost any distance can be used 
to create a satisfactory vision lane. 

Minor surgery can be done in any chair with 
a headrest and a reclining back, but a chair- 
table or a etetionary treatment table is consid¬ 
erably more comfortable to the patient. The 
esamining chair which can be converted into a 


flat treatment table can serve several purposaa. 
It can serve as a general treatment chair for 
tonometry or minor surgery; it can be a refrac¬ 
tion chair; and it can be positioned at the pre¬ 
scribed distance from a tangent ecreen so that 
central fields can be taken from the same chair, 
thus making efficient use of a emaller room. 

Orthoptic rooms, as such, are seldom used 
unless the volume of the practice affords the 
use of an orthoptist. The diagnostic work per¬ 
formed by most eye doctors is done in one of 
the other operational rooms; but if orthoptic 
treatments are to be given, a separate orthoptic 
room is indicated. 

Treatment, minor surgery, and fields can 
usually be done in a room of about 100 to 130 
sq ft, with smaller rooms serving well for any 
single one of the functions. 

Figure 1 is a plan designed to give the nurse 
end the receptionist complete control of the 
traffic flow. The receptionist controls the 
patients in the drop area and refers them to the 
nurse, who does primary work-ups. Then the 
patients are directed to one of the doctor's 


refraction rooms. The refraction rooms are 
identical, and should be equipped identically. 
There is a room for treatment and minor sur¬ 
gery, and the nurse could aleo uee it in addition 
to her field room. Storage is centrally located 
in the corridor. 

Figure 2 shows three refraction rooms, one 
nurse's office, and three miacallaneoua rooms 
to facilitate proceasing a large practice through 
this suite. The nurse end any other asaistants 
have access to all parts of the suite, and the 
nurse has a 13-ft vision lane over the files. 
All assistants to the doctora can cooperate 
efficiently to route patients properly according 
to the system used, and still oversee the overall 
operation from various vantage points. The 
doctors, under a proper system, will have 
several rooms in which they can perform the 
various functions required. For instance, the 
photography room, which is seldom used as 
such, csn be used for tonography, gonioscopy, 
and orthoptics, or even aa a personnel lounge. 
The children's waiting room can be kept under 
constant surveillance. 
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TURNING DIAMETER DIMENSIONS 




GROUND CLEARANCE DIMENSIONS 


Pig. 1 Forking dimontiont for 1978 poKkongor 
cork. Soo pogok 818-821. 

Motor Vehicle Monufoctureri Assn, of the U.S. Inc., 
Detroit. Michigan. 1978. 
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By CHARLES M. BOLOOIM and RICHARD F. ROTI 


1971 DOMESTIC AND IMPORTED PASSENGER 
CARS-BY CLASSES 

Th« popular domaatic and imported passenger 
cars are listed below in seven classes The rat* 
ing categories are astablished on the basis of 
square feet of floor area covered by a vehicle. 
Claas 60. for example, contains vehicles where 
the resultant of length X width dimensions 
fall into the 60.0 to 69.9 sq ft area range. Class 
70 covers the 70.0 to 79.9 sq ft area range. 

It can be noted that the new domestic sub- 
compacts, Pinto. Vaga. and Gremlin, fall into 
the upper areas of Class 70, differing con¬ 
siderably from Colt in the middle of Class 60. 

Apart from Volvo and Mercedes 280 SL~ 
representing approximately 1.2 percent of the 
industry and 4.70 percent of all foreign makes — 
imports are not considered a substantial factor 
in Class 80. 

Listings in Class 110 for Ford Custom/ 
Oalaxie/LTD. Plymouth Fury/GT and Chevrolet 
Biscayne/Impala are based on standard sedan 
dimensions. The high proportion of station 
wagons sold of these models has raised these 
vehicles into Class 120. 


Vehicle Width 

The trend of overall width from 1927 to date 
has been about 10 or 12 in. The increase was 
to provide for generous three-passenger room 
in the front seat of the wider oars and to ap¬ 
proach comfortable three-pasaenger capacity 
in the smaller. Any increase in the width of 
larger oars would bo to provide for four people. 
This would amount to another 18-20 in. 
Manufacturers do not anticipate a one unit 
increase to a four-passenger front seat. Tho 
current growing demand in passenger cars is 
for two-passenger unit seats, a feature pre¬ 
viously confined to vehicles of special interest. 
Width of motor vehicles using federal highways 
is limited to 96 in. maximum in moat states 
The exceptions, Connecticut, Maine and Rhode 
Island, allow 102 in. maximum dimensions 
Most of the width gains took place in the 
1930-1942 period. The smallest cars widened 
out 4.4 in. (from 65.8 to 70.2 in.). The big 
three-passenger cars increased 6.4 in. (from 
65.5 to 71.9 in,). The overall average of all 
makes increased 6.5 in. (from 68.5 to 75.0 
in.). The greatest gain was an increaaa of 8.8 
in. by the largest luxury cars 

A concealed fact in the figures is that running 
boards disappeared during this period, in 1930 
running boards 6 to 8 in. wide on each side 
were eliminated in the bellying out process 
to obtain three-passenger units. 

The gap between today's widest oar and 
narrowest oar is once again increasing. The 
domestic “mini-compacts'* led by the Colt at 
61.4 in., Vega at 65.4 in., Pinto at 69.4 in., and 
Gremlin at 70.6 in. contrasts sharply with the 
79-80 in. traditional "big three" and luxury 
oars. 


TABU 3 OattiBcofion Syttein 


Class 60 - Subcompacts; 

1. Toyota Corolla/Sprinter 

2. Oatsun 6110 Sedan 

3. Toyota Corolla Wagon 

4 Datsun SPL311 Roadster 

5 Volkswagen Beetle 

6 Dodge Colt 

7. Toyota Corona 

8 Toyota Landcruiser 

9 Oatsun PL510 Sedan 
10 Peugeot 304 

Class 70 - Subcompacts: 

11. Oatsun WPL510 Sedan 

12. Volkswagen Super Beetle 

13. Porsche - all models 
14 Datsun 240Z 

15. Volkswagen - Karman Ghia 

16. Volkswagen Type 3/Square back 
17 Toyota Corona Mark II 

16. Mercury Capri 
19 Chevrolet Vega 

20. Audi Super 90/St8 Wgn 

21. Ford Pinto 

22. American Gremlin 

Class 80 - Compact. 

23 Volvo 1600 E 

24. Volkswagen 411 Sedan 

25. Peugeot 504 

26 Mercedes 280SL 

27 Volkswagen Sla. Wagon 
28. Toyota Crown 

29 Toyota Crown Wagon 

30. Audi 100LS 

31. Volvo 142/144/145 Wgn 

32. Toyota Landcruiser Wgn. 

33. Chevrolet Corvette 

34. American Hornet 

35. Ford Maverick 

36. Volvo 164 

37 Mercury Comet GT 

38 Mercedes 220/250 

Class 90 - Compact; 

39. Mercury Comet Sedan 
40 Plymouth Valiant/Duster 
41. Dodge Dart/Custom/Swinger 

42 Chevrolet Nova 

43 Mercedes 280S/280SE 

44 Dodge Demon 

45 Mercedes, 280SE, Coupe 3.5 

46 Plymouth Barracuda 

47 Chevrolet Camaro 

48 Mercedes 280SEI 

49 Ford Mustang 


From A Parkino Standards Report Vo! I. by 
Parking Standards Design Associates, a joint 
venture of Conrad Associates & Richard F 
Roti & Associates, 1971. 


50 Pontiac Firebird 


Class 100 - Intermediate. 

51 American Javelin 

52 Rolls Royce - Silver Shadow 

53 Dodge Challenger 

54 Rolls Royce - Formal Sedan 

55 Mercury Cougar 

56 Chevrolet Chevelle/Malibu 

57 Pontiac LeMans 
56 Dodge Charger RT 

59 Pontiac GTO 

60 Chevrolet Monte Carlo 

61 Oldsmobile Cutlass “S" 

62 Buick G.S 

63 Ford Torino 

64 Oldsmobile F-85 

Class 110-Standard 

65 American Matador 

66 Oldsmobile Cutlass Sedan/Coupe 

67 Oldsmobile Cutlass Supreme 

68. Buick Skylark 

69. Plymouth Satelirte/Road Runner 

70 Mercury Montego 

71 Dodge Coronet/Custom/Brougham 

72 Dodge Charger 500/Coupe/SE 

73 American Ambassador 

74 Ford Thunderbird 
75. Pontiac Grand Pnx 

76 Chevrolet Chevelle Wgn 

77 Plymouth Fury/GT 

78. Ford Custom/Galaxie/LTD 

79 Lincoln Mark III 

80 Chevrolet Biscayne/Impala 

Class 120-Luxury: 

81 Buick Riviera 

82 Dodge Polara 

83 Pontiac Catalina 

84 Oldsmobile Delta 88 
85. Buick LeSabre 

86 Oldsmobile Toronado 
67 CadiHac El Dorado 

88 Chrysler Newport/New Yorker 

89 Chevrolet Impale Sta. Wgn 

90 Mercury Monterey/Custom 

91 Mercury Marquis/Brougham 

92 Pontiac Bonneville 

93. Oldsmobile Ninety-Eight 

94. Lincoln Continental 

95. Cadillac Coupe Oe Ville 

96 Cadillac Sedan Oe Ville 

97 Buick Electra 

98. Chrysler Imperial 

99. Cadillac Fleetwood 60 
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Fig. 2 Ramp braokovar angle. 



(b) 


Fig. 3 (o) Angle of opprooch. (b) Angle of departure. 


Ovoriil Length During the period of 1930-1942 
major changes were made in car length which 
had a severe effect on garage design and 
investment cost per car space. The smallest 
cars increased over four feet in length (from 
140.1 in. to 193.6 in.). The family sedan, Ford, 
Chevrolet and Plymouth "Big Three" increased 
3% ft (from 152.9 in. to 196.1 in.). The average 
of all makes showed an overall increase of 
37% in. (from 169.3 in. to 206.8 in.). The luxury 
cars registered a 21 in. gain (from 204.9 in. to 
225.9 in.). 

The 12-year period from 1946 to 1958 
brought out two trends. Rambler as the small¬ 
est car pioneered the reversal toward smaller 
cars in 1952. in 1954 the low-price family 
sedan (Ford, Chevrolet and Plymouth) began 
a 7-year increase in car size from 99 to 118 
sq ft. 

From 1957 to 1960 the "tail-fin" explosion 


T ransI lion 
Slope • i V 
Ramp Slope 



Fig. 4 Ramp slopes. (TronsHions are required only if ramp slope exceeds 10 percent.) 



(o) 


Street 



(b) 


occurred leading to n buyers revolt against 
stretched-out sheet metal, followed by an 
increase in imports and introduction of domes¬ 
tic compacts. Immediately following intro¬ 
duction of United States compacts the oar 
manufacturers began an inching up process 
until the 85 sq ft compact was 90 sq ft as 
evidenced in the 1963-1970 "shortest car" 
indication. 

During the same period the "low-price three" 
began an active 7-year growth period projecting 
all three into the larger size category Class 
120 

Ramp Breakover Angle 

The ramp breakover angle is the measure of 
ability of the car to break over a steep ramp, 
either climbing or descending, without scrap¬ 
ing (see Fig 2) The Society of Automotive En 
gineers calls for a minimum of 10 degrees as a 
design standard. A number of models have 
not met this standard in recent years. The 
average for ail groups has remained relatively 
constant during the period 1958-1971 despite 
appreciable vehicle height reductions. 

The ramp breakover angle influence can be 
altered thru use of design techniques- Transi¬ 
tional blonds top and bottom of ramps com¬ 
posed of two or more break points can multiply 
the ramp steepness, with workable break 
angles, beyond the normal capacities of car or 
driver, in existing structures these problems 
are overcome by building a pad of asphalt or 
concrete each side of the break point. In this 
manner cars having o low breakover angle 
can negotiate potential critical points without 
scraping. 

Long wheelbase ears combined with low 
center clearance are moat susceptible to in¬ 
adequate breakover angles Buick Riviera. 
Pontiac Tempest, Oldsmobile Toronado, and 
Lincoln had lower ramp breakover angles in 
1970 than Society of Automotive Engineers 
design standards recommendation. 

Angle of Departure 

A reasonable minimum value is necessary to 
reduce the incidence of tailpipe and rear bump¬ 
er dragging. The standard calls for a minimum 
of 10 degrees, violated only in the 1957-1959 
period. Only one 1970 car. Mercury, met the 
minimum standard. Most cars are substantially 
above 10 degrees. The most critical condition 
is at driveways where the apron is steep, or a 
combination of excessive crown to gutter and 
apron slope. 


Angle of Approach 

The trend of approach angle of domestic cars 
from 1948 to 1962 indicates a drop in the 
1957-1959 period below 15 degrees. The stan 
dord developed in 1960 by the Society of Automo¬ 
tive Engineers calls for a minimum value of 15 
degrees. The standard has been maintained up 
to 1970 when reduced by Chrysler ond Dodge 
to 14.0 and 14.6 degrees respectively. (See Fig. 

3.) 

Romp Slopes 

The maximum ramp slope should be 20 percent. 
For slopes over 10 percent, a transition at least 
8 ft long should be provided at each end of the 
ramp at one half the slope of the romp itself. 
(See Fig. 4.) 


Fig. 5 Driveway exits. 


Driveway Exits 

A ramped driveway exit rising up to a public 
sidewalk must hove a transition section that is 
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almost level (maximum slope: 5 percent) before 
intersecting the sidewalk to prevent the hood of 
the car from obscuring the driver's view of pedes 
trians on the walk. This transition should be 16 
ft long. (See Fig. 5a.) 

Property line walls should also be regulated 
so as not to interfere with the driver’s view of 
pedestrians on a public sidewalk. Wherever an 
exit driveway is parallel and adjacent to a prop¬ 
erty line wall which extends all the way to a 
sidewalk, the edge of the driveway should be 
physically established, by curb or railing, at least 
6 ft from that wall. For each foot that the wall 
is held back from the sidewalk, the required dis¬ 
tance between driveway and wall may be re¬ 
duced by one foot. (See Fig. 56.) 


RAMP SYSTEMS* 

A number of different interfloor ramp systems 
can be used to enable vehicles to traverse the 
approximate 10-ft (S-m) elevation between park¬ 
ing levels. Some of these systems provide sepa¬ 
rate and exclusive ramps, while others make use 
of continuous sloping floors that accommodate 
both parked vehicles and interfloor travel. 

Ramps may be straight, curved, or a combina¬ 
tion. No single ramp system is best for all applica¬ 
tions. The choice should be bosed on site shape 
and dimensions and parking demand characteris¬ 
tics. Ramps may be designed for one way or two- 
way traffic movement. However, one-lane-wide 
ramps should not be operated on a reversible 
two-way basis. 

In some instances, site topography will allow 
direct access to several parking levels from the 
street system. This is a desirable arrangement, 
since it leaves more space for parking and pro¬ 
vides more flexibility for trafPic distribution be¬ 
tween the street system and parking facility. 

Time and convenience ore important to ramp 
travel and should be considered in any compari¬ 
son of ramp types. Actual travel time on ramps 
varies little among different ramp system types,- 
however, some ramp systems have more potential 
for deloy caused by conflicting traffic movements 
that limit ramp capacity. Other factors influencing 
ramp design include accident hazards, construc¬ 
tion cost, and ability to accommodate vehicles 
and drivers conveniently. 

AnolysU of Romp Movomonts 

A ramp system includes any portion of storage 
floors used by vehicles moving between levels. 
Nearly every successful ramp system requires ve¬ 
hicles to follow an approximately circular path 
when traveling between parking levels. The num¬ 
ber of 360-degree rotations required to circulate 
through the garage and parking structure height 
are major concerns, particularly in self-pork de¬ 
signs. 

It is generally desirable to limit the maximum 
number of complete rotations to five or six. De¬ 
pending on romp system type, this will control 
the maximum desirable number of parking levels 
and limit the number of parking spaces a driver 
must pass during garage travel. 

Drivers are sometimes distracted or disturbed 
by the awareness of height when traveling on 
upper parking levels—a condition that can be 
accentuated if parking levels extend higher than 
adjacent buildings. To reduce driver distraction. 


• Parking Carag 0 Planning and Operation, Eno Foun 
dation for Transportation, Inc.. Westport, Conn., 1978. 


parapet walls along driving ramps should be de¬ 
signed to limit the driver's view of surroundings 
outside the parking structure. 

Qeorwoy ond Adjocent Romp Types Ramp sys¬ 
tems may be divided into two types, based on 
the amount of interference between romp traffic 
and parking-unparking operations. Ramp systems 
designed on the "clearway" principle provide in¬ 
terfloor travel paths completely separated from 
potentially conflicting parking-unparfcing move¬ 
ments. Ramp systems in which port or all of the 
ramp travel is performed on access aisles may 
be called the "adjacent parking" type. The num¬ 
ber of parking stalls adjacent to the romp may 
vary from a small number to the total capacity 
of the facility. (See Fig. 1.) 

Clearway ramp systems provide the safest 
movement with least delay and, except for sloping 
floor designs, are preferred for self-park designs. 
However, the cleorway romp system is seldom 
feasible for small garage sites. 

An adjacent-parking layout requires less area 
per parking stall because of the twofold use of 
travel paths, and consequently con be used to 
advantage on smaller land parcels. However, ad 
jacent-parking ramp designs are more susceptible 
to traffic movement deloys ond potential acci¬ 
dent-causing situations. 

The actual travel speeds for free moving vehi¬ 
cles on the two types of ramps do not vary 
greatly. Delays on the adjacent-parking type 
ramp system caused by parking unparking ma¬ 
neuvers are difficult to measure but must be recog¬ 
nized as a sizeable quantity. Delays will be 
greater on parking levels nearest the street level, 
since these levels always have larger numbers 
of vehicles in the circulation system. 

Concentric Versus Tandem Romp Design Romp 
systems also can be classified as concentric or 
tondem, depending on whether the travel paths 
of vehicles moving up and down between parking 
levels revolve about the same or separate centers. 
Helically-curved (spiral) ramps are usually built 
concentrically to save space and to provide flatter 
grades. Straight ramp systems are designed in 
either concentric or tandem configurations. 

Vehicles traveling on a ramp system moy move 
either clockwise or counterclockwise. Counter¬ 
clockwise rotation is generolly preferred In the 
United States and other countries where drivers 
customarily sit on the left side in vehicles since 
it places drivers on the inside of turns, enabling 
better vehicle handling. 

Parallel Vertui Opposed Ramp Design For vehi¬ 
cles to rotate in the same direction on a ramp 
system, up and down ramps must slope in oppo¬ 
site directions, requiring ramp surfaces to be op 


posed. If up and down ramps slope in the same 
direction, ramp surfaces are parallel and vehicles 
must rotate in opposite directions. 

While no significant difference has been ob¬ 
served in operational ease, it is obvious that op¬ 
posed romp types are safer, since all vehicles 
must travel in the same direction. Parallel romp 
systems are considerably cheaper to construct, 
however. 

Geometric Romp Types 

For safety, convenience, and traffic operating ef¬ 
ficiency. the path followed by the ramp through 
traffic on any floor of o parking garage should 
be short, with minimum turns ond traffic crossings. 
Ramp arrangements within a garage should be 
consistent, in order to be as simple and compre 
hensible os possible. 

Ramp design and arrangement are influenced 
by (1) orientation of romp traffic flow to main- 
floor street entrance and exit points and to other 
romp systems that might exist in larger garages, 
(2) conformance of romps with access aisles 
throughout each floor area, and (3) site dimen¬ 
sions. 

Sfroight-Romp Systems Ramps within a straight- 
ramp system usually should be "stacked" one 
over another for construction economy and traffic 
circulation uniformity. The stacking of ramps cre¬ 
ates a "ramp-well." From a plan view, the sum 
of the system’s romp-well areas and the floor 
area containing aisles used by ramp portol-to- 
portal traffic is the ramp system's area, or enve¬ 
lope. This extends vertically through the parking 
structure (with the possible exception of roof and/ 
or basepient levels). 

For straight-ramp garages, the romp system 
is usually rectangularly shaped (ignoring curved 
ramp ends), with the ramp well(s) along the struc¬ 
ture’s longer-side dimension. This is because more 
horizontal distance is required to satisfy ramp 
grade criteria than to accommodate vehicular 
movement between romp ends. 

Figure 2 illustrates a basic straight-ramp system 
having a ramp-well on one side only. In this sys¬ 
tem. vehicles follow an elliptical path, most of 
which is on flat surfaces. Figure 3 is a parallel 
straight-ramp system, with ramp-wells on two 
sides of the structure. Turning movements for the 
up and down ramps are performed in different 
areas, while the floor travel is performed in a 
two-way movement along the same aisle. De¬ 
pending on structure width, the floor travel could 
be directionally separated. The systems repre 
sented in Figs. 2 and 3 are both very adaptable 
to entrance and exit points on the same street. 

Figure 4 is an adjacent-parking type opposed 
straight ramp system. Travel paths for through 
up and down movements fall in the some aisle. 



Fig. 1 Forking garage exomplet thot incarporote adjacent-parking ramp systems for traffic entering 
ond cleorwoy ramp systems for traffic exiting the focilities. 
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eliminating trafRc crossing points. Figure 5 illus¬ 
trates a clearway type opposed straight-romp sys¬ 
tem. Ends of opposed ramps on the moin floor 
are pointed in opposite directions, making this 
type suited to structures with entrance and exit 
points on separate streets. This design can be 
adapted to entrance and exit points on the same 
street, but requires a 180-degree turn on the main 
floor—necessitating additional space. 

Straight-ramp systems are advantageous in rel¬ 
atively narrow buildings. They require less floor 



Fig. 2 Farollel »tTal 9 ht-faifip system with romp- 
wells on two structure sides. 



Fig. 3 Straight-romp system with one romp-well. 



Fig. 4 Adjocent-porlcing type opposed stroight- 
romp system. 



Fig. 5 Cleorwoy-type opposed stroight-romp 
system. 
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area than helically-curved ramps and ore simple 
to construct, particularly in existing structures be¬ 
ing converted to perking goroges. However, sharp 
turns, neccssory to gel on and off straight ramps, 
are disadvantages. 

Split-Level or Stoggered-Floor Systoms. The 
staggered-floor parking garage, invented by Fer¬ 
nand E. d'Humy, is now generally referred to 
as a split-level garage. It is constructed in two 
sections, with floor levels in one section staggered 
vertically by one-half story from those in adjacent 
sections. Short straight ramps, sloped in alternate 
directions and separated by the distance required 
to easily make a 180-degree turn between ramps, 
connect the half-stories. 

Any combination of straight ramps can be ap¬ 
plied to the split-level floor systems. Traffic rota¬ 
tion direction may be the same, in which case 
the aisles are one-way, thereby reducing canflicts. 
Turning paths may overlap, requiring less space 
for the ramp system. Rotation can be provided 
also in opposite directions, which simplifies romp 
construction by hoving up and down romps on 
the same plane. 

The division between split-level structure halves 





Fig. 8 This staggered-floor system provides perk¬ 
ing on level floors ond desirable one-woy Irofflc 
flow. 


may be perpendicular to the street or parallel. 
In the latter case, either the front or bock half 
may be elevated. Split-level floors can overlap 
as much as 5 to 6 ft (1.5 to 1.8 m) to increase 
space efficiency and make narrow sites workable. 

Figures 6 through 9 illustrate various types of 
split-level conflgurotions. Figure 8 is the most com¬ 
mon type. 

Split-level designs are particularly applicable 
to small, high-cost sites where maximum use of 
space must be achieved. Construction is relatively 
simple, and the design fits well on rectangular 
sites. This system is efficient in terms of floor 
spoce per vehicle parking stall but, like all ramp 
systems employing adjacent parking, frequent 
canflicts may arise between circulating traffic and 
parking-unparking vehicles. 

One variation in the split-level system uses 
three seporote sections, with the two end sections 
at equal elevations ond staggered one-half story 
with respect to the center section (see Fig. 9). 
Fifty percent fewer turns ore required, thereby 
reducing travel time. However, vehicles parked 
on the end sections must be driven an extra half¬ 
floor when entering or leaving. “Wrong woy“ 
romp travel is also a greater possibility with this 
type of design. 

Sloping-Floor Systems The sloping-floor parking 
garage, in its simplest form, contains two ad|acent 
parking modules tilted in opposite directions, with 
cross-aisles ot each end so that vehicles traveling 
the length of both aisles make a 360-degree turn 
to move up or down one complete porking level 
(Fig. 10). Thus, there is no orea set aside for 
ramps in the ordinary sense. The cross-aisles may 
be sloped or level. 

Parking industry experience indicates that the 
sloping-floor design is well-suited to self-pork op¬ 
erations. The relatively flat floor slope (custom¬ 
arily ranging between 3 and 5 percent) permits 
comfortable parking and pedestrian walking. Be^ 
cause parking is adjacent to the interfloor circula¬ 
tion system, each entering customer has an oppor 
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tunity to pork in the first available space. 
However, the operational problems in adjacent 
parking can cause congestion during peak out¬ 
bound movements if clearway-type express ramps 
are not used. 

Floor-to-floor travel distance is greater in slop¬ 
ing-floor garages than in other types of ramp 
garages. However, this Is offset somewhat by 
the opportunity for greater travel speeds due to 
flat slopes and longer tangents. 

For large structures it is desirable to have only 
port of the floor area sloped, with level floor 
sections at ends to form cross-aisles. Romp con¬ 
nections at midpoints of opposite sloping floors 
permit one-way traffic circulation (Fig. 11). It is 
possible to achieve one-way traffic circulation in 
sloping-floor layouts, with parking along aisles 
on every level, by using two sloping-floor garage 
units placed end-to end. In the level center section 
where the two units meet, traffic flow can change 
from up to down and vice versa. This permits 
flexibility for angled parking, limited only by 
available site width (Fig. 12). 

Helically Curved Romp Systems The helix (spiral) 
ramp can be a single surface that permits vehicles 
to travel on a continuous helical path between 
parking levels. When two-woy traffic is handled 
on a single helix, the outer lone is used for up 
movements, since it has o larger radius of curva¬ 
ture and lower grade. Up movements are usually 
counterclockwise and down movements clockwise. 

Helical-ramp entrance and exit points can be 
located on the same side or opposite sides of 
the ramp coil. In either cose, romp access points 
are located directly above each other on each 
succeeding floor. Helically curved romps should 
be of the clearway type. Examples are illustrated 
in Figs. 13 and 14. 

The double helix system (Fig. 14) uses two heli¬ 
cal-path surfaces that are sloped in opposite di¬ 
rections. One surface con be used for up move¬ 
ments, the other for down movements. The two 
sloping helical surfaces moy be separated or they 
may be interwoven. Vehicle movements for both 
up and down travel directions ore mode in the 
same direction of rotation. In the United States 
and other countries using left side drive vehicles, 
counterclockwise rotation is preferred. 



Fig. 11 Sloping-Roor system with crossover romp 
of mid-point. 



Fig. 12 Double sloping-floor system with mid¬ 
point crossover. 


Interwoven double helix systems are popular 
in tall structures (10 to 12 parking levels) because 
the number of 360-degree turns con be reduced 
by using two separated helical surfaces to serve 
alternate parking levels. 

Traditionally, curving ramps are said to be con¬ 
tinuous where they provide 360 degrees of rota¬ 
tion between two parking levels. The noncontinu- 
ous helically curved ramps that provide rotation 
through 180 degrees ore commonly referred to 
os semicircular—although this definition is not 
quite correct, since the curved section is helical 
in shape. 

Helically curved ramps are most often located 
in corners of rectangular structures to minimize 
Boor-space loss, or they ore located outside the 
structure when additional site area is available. 
Helically curved ramps require more space than 
straight ramps, but they can offer better traffic 
operation by providing gradual turning as com¬ 
pared to sharp turning movements usually re¬ 
quired at ends of straight ramps. In addition. 



Fig. 13 Helicol romps such os this one con be used 
effectively for express exiting. 


superelevation at ends of straight ramps may re¬ 
quire undesirable warping of Boor areas. 

Express Exit Romps Large parking structures 
with frequent high-tumover conditions may be 
served best with an express ramp for one direction 
of travel—usually for exiting traffic. Express exits 
can be curved or straight, and are designed al¬ 
ways on the clearway principle, providing one¬ 
way traffic movement (Fig. 15). They are generally 
desirable to serve high turnover transient patron¬ 
age. They improve operating efficiency by reduc¬ 
ing travel time and conBicts—but may add signiB- 
cantly to structure costs, since they increase the 
area prorated to each parking space in determi¬ 
nations of space-use efBciency. 

Romp Stondords 

Ramp design parameters governing the accepta¬ 
bility of such ramp features as maximum gradient 
and minimum radius of curvature have evolved 
from garage operating experience. The following 
discussion presents standards generally used by 
the perking industry. 

Romp Grodet Romp grade (slope) is computed 
by multiplying Boor-to-Boor height by 100 and 
dividing by the ramp length. The difference be¬ 
tween ramp length measured along the slope or 
horizontally is negligible. Grades on curving 
ramps are measured along the outer ramp pave¬ 
ment edge. 

Maximum practical ramp grades are principally 
limited by safety considerations ond the psycho 
logical effect on drivers, with hill-climbing and 
braking abilities of automobiles being a second- 
ory factor. Steep ramps slow traffic movement 
and can be particularly hazardous when wet, re¬ 
quiring drivers to be excessively cautious. 





irrv®r?3 


Helical romp systems con often be advontogeows for structures situoted on odd-shoped sites. 
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Fig. 16 Ralotionship b«tw««n floor-to-floor h*ight, ramp grad*, and langlh. (soutcci Edmund R. Ricker, 
Traffic Design of Parking Garages, The Eno Foundation for Highwoy Traffic Control. 1957, p. 115.) 
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*Ramp slopes (grades) less than 10 percent can be blended *<atisfactorily 
with an 8*foot transition length. 


Fig. 17 Method of blooding ramp and floor gradet. V*rtkai scot* is exaggerated to show detail, (voosct; 
Adopted from Edmund R. Ricker. Traffic Design of Parking Garages, The Eno Foundation for Highway Traffic 
Control. 1957, p. 117.) 



Minimum radius is 32 feet to 
outer pavement edge for helical 
ramp or other turning path. A 
3.5- to .37-foot ra(1lu^ la most 
dcNirahle. 



Fig. 19 Helicol romp dimension stondords. 

(souRCf: Parkirtg Principles, Special Report 125 Highway 
Research Board. 1971.) 


For self-park designs, maximum ramp grades 
should not exceed 15 percent; however, 20 per¬ 
cent maximum ramp grades for attendant-parking 
gorages are acceptable. In parking structures 
where pedestrians are expected to walk on vehi¬ 
cle ramps, grades preferably should be no more 
than 10 percent. 

Figure 16 graphically relates ramp grade and 
length with floor to-floor heights. For instance, 
this graph shows that for a slope of 13 percent 
and a rise of 9 ft or 2.7 m (floor-to-floor height), 
a ramp length of 70 ft (21.3 m) long is required. 
Similarly, a floor-to-floor height of 11 ft (3.4 m) 
and a ramp length of 90 ft (27 m) results in a 
slope (ramp grade) of 12 percent. 

The maximum preferable grade for sloping- 
floor self-park garages is 4 percent, and in atten¬ 
dant-park garages. 10 percent. Angle parking in 
sloping-floor garages should be 60 degrees or 
greater, to minimize gravity roll-back of vehicles. 

Romp Grode Tronsltion Getlgn Critical vehicle 
clearances, driver comfort, and safety considera¬ 
tions influence the design of ramp ends where 
they meet flatter floor surfaces. Ramp breakover 
angle, and the angles of approach (affecting front 
overhang of vehicles) and departure (affecting 
rear overhang) are critical vehicle clearance 
points. These angles are established for stationary 
vehicles with normal equipment ond load, includ¬ 
ing passengers and fuel. 


Ramp breakover angle is limited by wheelbase 
and vehicle ground clearance, and is a measure 
af an automobile’s ability to be driven over the 
crest formed by two converging surfaces without 
scraping its underside. Ramp breakover angle var¬ 
ies inversely to wheelbase. 

Angles of approach and departure are limited 
by vehicle front and rear overhang and ground 
clearance. These vehicle clearance angles deter¬ 
mine an automobile's ability to roll over the sag 
point (lower end of ramp) formed by different 
grades without scraping or touching the pavement 
surface. The angle of departure is more critical 
because the rear overhang of vehicles is generally 
longer than the front overhang. 

Standards established by the Society of Auto¬ 
motive Engineers limit the romp breakover angle 
to no less than 10 degrees; angle of departure, 
no less than 10 degrees; and angle of approach, 
no less than 15 degrees. Vehicles designed to 
these minimum standards theoretically are able 
to traverse sag and crest sections at the bottom 
and top of a 17.6 percent ramp grade, and to 
move to flat floor grades without need for a grade 
transitioning (blending) area. 

However, centrifugal force, causing vehicle sus¬ 
pension to compress when crossing a sag point, 
even at low speed, can result in vehicles scraping 
pavement surfaces. Without grode transitioning 
at the ramp crest, driver sight-distance can be 
limited momentarily, and crossing abrupt grade 
changes can be uncomfortable for drivers and 
passengers. Therefore, ramp grades should be 
blended gradually or transitioned to flatter floor 
surfaces. 

A practical method of blending ramp grades 
to relatively flat floor levels involves using a mini¬ 
mum 12-ft-long (3.7-m) transition slope equal to 
one-half of the romp grade. Figure 17 illustrotes 
this ramp grade transitioning method. Romp 
grades of less than 10 percent can be blended 
satisfactorily with a transitioning slope shorter 
thon 12 ft (3.7 m). 

Ramp Width ond Radii For one-way straight 
romps, minimum acceptable width is 12 ft (3.66 
m); and for two-way straight ramps, where oppos¬ 
ing troffic flows ore not separated, 22 ft (6.71 
m) is the recommended minimum width. Where 
a barrier is used between lanes to separate traffic 
flows, each lane should be at least 12 ft (3.66 
m) wide for tangent lengths. Circular romp lanes 
generally should be 14-18 ft (4.3-5.5 m) wide. 

The repeated turning movements of vehicles 
traveling between parking levels is a primary de¬ 
sign consideration. The spiraling path radius must 
be kept minimal to conserve space and reduce 
travel distance. However, very sharp ond unre¬ 
lieved turning will produce a dizzying effect on 
drivers. To minimize this effect, ramp systems con 
be laid out with sharp curves separated by short 
tongents or less sharply curved sections (Fig. 18). 

Lateral cleorance for a vehicle troveling a 
curved path is determined by a vehicle's outer¬ 
most corner point radius (usually the front bumper) 
when it is turning on a minimum radius. The inside 
edge of travel lane radius must be less than the 
minimum inside reor wheel radius—but not much 
smaller, or drivers will attempt to enter the ramp 
at too sharp an angle. The relationship between 
these radii depends on relative vehicle position, 
which is determined by maximum steering angle 
and driver steering input, extreme corner dimen¬ 
sions, and speed. Clearance is usually provided 
for the vehicle with the largest outermost corner 
point radius. 

Minimum outside radius for a single-lane helicol 
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ramp is 32 ft (9.75 m); however^ an outer radius 
of 35-37 ft (10.67-11.28 m) is desirable. With 
helically curved tv^o-lane ramp surfaces, the outer 
lane need not be os wide as the lane used on 
the inside path. The outer lane radius is less re* 
strictive, allowing drivers to turn at a flatter ongle 
that requires less effective width for a travel path 
(Fig. 19). 

Romp Turn Superelevation Vehicles traveling on 
curved poths are acted on by centrifugal force 
proportional to the square of the velocity and 
inversely proportional to the radius of curvature. 
This centrifugal force must be balanced by other 
forces that are developed by side-friction of the 
tires on pavement, and superelevation (banking) 
of the ramp surface. Although speeds in parking 
garages are low, turning radii ore much smaller 
than those required for street or highways, thus 
resulting in rather large centrifugal forces. Ramp 
curves should not be superelevated too steeply, 
because very slow drivers may have difficulty in 
keeping away from the inside edge of the ramp 
pavement and fast drivers may be encouraged 
to drive at speeds greater than conditions of 
grade and sight-distance safely permit. 

Garoge ramp superelevation should be ap¬ 
proximately 16-in/ft (approximately 4 cm/m) of 
romp width at the point of sharpest turning, with 
lesser amounts adjacent to straight sections or 
storage floors. 

Ramp Appeorance Some motorists are reluctant 
to use ramp garages because travel paths in park¬ 
ing garages may combine narrow lanes, steep 
grades, and sharp turns. Even drivers accustamed 
ta garage parking depend on appearance and 
"feel’’ in maneuvering their vehicles. 

Consequently it is desirable to use architectural 
and optical effects that will give drivers confi¬ 
dence and reduce possible adverse psychological 
effects of driving in restricted spoces. An obvious 
means is to make sight distances as great as 
possible and to provide abundant illumination. 

The optical trick of obscuring horizontal and 
vertical lines of reference may be used to reduce 
the apparent steepness af ramp grades. Ramp 
walls can be painted with stripes contrasting to 
wall color, parollel to romp surface or at steeper 
angles. The normal angles between vertical col¬ 
umns and the travelway can be obscured by paint 
markings, or adjacent structural features may be 
built with architectural lines parallel or perpen 
dicular to romp surfaces. 

Ramp structures should be as open as practica¬ 
ble, to provide sight distances and to reduce 
closed-in impressions, in locations where icing 
conditions are common, ramp systems should be 
placed in building interiors or otherwise protected 
from weather. 

Ramp illumination should be given special at¬ 
tention. Woli openings should not be allowed 
where outside light sources could blind drivers. 
Artificial lighting should take the form of diffused 
illumination, and reflectors should be pointed 
away from the direction of travel. 


PARKING GARAGES 
Typical Designs 

In the following pages the functional plana and 
design features of five self-parking facilities are 
presented. They are typical of the modern 


garage planning that has evolved during the 
past several years. 

In Fig. 1, the plan for a twin-spiral garage is 
shown The ramps, situated in opposite cor¬ 
ners, are angled to facilitate the inuvement from 
the floors to the ramps. Entrances and exits 
have been provided on two streets on separate 
levels to take advantage of the different eleva¬ 
tions. 

The waiting area — two elevators, rest rooms, 
cashier's booths, and vending machines —is in 
the center of the garage A retail area extends 


along the entire frontage of one of the streets 
and has a depth of about 85 ft. The fourth level 
of the garage, or roof deck, extends over the 
retail area. Ninety-degree parking is employed 
throughout the facility 

A staggered-floor or split-level garage is 
shown in Fig 2. The ramp systems feature 
separated one-way operation, and access is on 
only one street. The overall dimensions of the 
352-apace facility are 120 by 240 ft. Ninety- 
degree parking is utilized throughout the four 
floors. The cashier’s booth is at the entrance, 



MAIN FLOOR 






S 


h 

liJ 

U 

(T 

H 

(0 


O 

< 

O 

cr 

CD 



Parking Garago Operation. The Eno Founda¬ 
tion for Highway Traffic Control. Saugatuck 
Conn 1961 


TYPICAL FLOOR 

Fig. 1 Functianal plan tor twin-tpital garage. 
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lind the stairs and elevators are strategically the same street, they are widely separated to ramps has been reversed to reduce the conflict 

located in the center of the facility to take reduce conflicts. The overall dimensions of at the contact with the one-way street. Overall 

advantage of the split-level and to afford mini- the facility are 183 by 165 ft. dimensions are 122 by 157 ft. 

mum walking distances In a sloping-floor or continuous-ramp garage. The preparation of a design for an irregular- 

In Fig. 3 a functional plan is presented for a the aisles serve two purposes: access to the shape site presents many problems, especially 

facility with straight ramps. The garage has parking stalls, and floor-to-floor circulation. when self-parking is to be provided An exam- 

one-way aisles and angle parking. Actually, In Fig. 4. a typical garage is shown which pro- pie of a good design is presented in Fig. 5 

a portion of the aisles is used in the floor-to> vides 90*^ parking. One pedestrian elevator where a spiral ramp is in the center of the go- 

floor circulation. There are three pedestrian and three stairways have been provided for the rage The aisles are one-way and two-way, and 

elevators and four stairways to serve the eight five-level facility. The entrance and exit are 90*’ parking is used throughout the facility, 

floors. Though the entrance and exit were on on one street The direction of travel on the For the three-floor garage, there is one 



SECTION A-A* SECTION A-A* 

Fig. 2 Functional plan for itaggarod Hoof garage. 3 Functional plan for straigM-rarnp garage. 
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pttdsstrian elevator evailabie el present. Plans 
and areas are provided for an additional eleva* 
tor when warranted. There are four stairways. 
In the operation of the facility, an entrance has 
been provided on one street and two streets 
are used for esiting. 

Many variations may be used in garage 
design. The previous examples are typical 
designs. Design criteria and standards were 
assembled in a recent study.' The designs 
must be tailored to the available land. 


By GEOFFREY BAKER and BRUNO FUNARO 


RAMP GARAGES 

Ramp garages do not simply multiply the park¬ 
ing capacity of a lot by the number of parking 
levels added. Considerable space on each level 
will be taken by ramps and circulation ways 
which must be kept free of parked cars. Only 
on the uppermost level (or the lowermost in the 
case of on underground garage) can cars be 
temporarily stored in the aisles as they normal¬ 
ly are in an attendant-operated parking lot. 

On a sloping lot, developed with only two or 
three parking levels, space normally required 
for ramps may be reduced. By connecting 
adjacent streets to the different parking levels, 
the street system is. In effect, incorporated into 
the garage ramp system. 

As most garages henceforth will be de¬ 
signed. we believe, for customer self-parking, 
we have taken 12 percent (i.e., a rise of 12 ft 
in every 100, or a 7^ angle of slope) as the 
maximum convenient ramp grade. 

Actually public use and acceptance of a 
ramp slope depends less upon the mechenical 
power and body dimensions of the cer than 
upon the apparent hazards to the woman driver 
of steep, narrow slopes, and sharp, blind turns. 
For her also the terror of coming down a ramp 
is likely to be greater than that of going up, 
eepecially now that so many cars have automat¬ 
ic shifta which prevent them from stalling or 
running backward on hills. 

To make a ramp seem less confined and 
hazardous, it should be one-way, well-lighted 
but without distracting glare, and separated 
from opposing traffic with a wide divider strip. 
Camouflage painting devices may be used to 
make the slope appear lass steep. Horizontal 
lines of reference can be obscured with wall 
stripes parallel to, or at a steeper angle then, 
the roadway. A long sight lirte, particularly at 
the upper end of a ramp, will guard against 
drivers hesitating. This in turn will increase 
speeda (without decreasing safety), and so 
increase the ramp’s traffic capacity. 

The shallower and longer the ramp, the more 
space it requires on each parking level. The 
only exception to this is where the whole ga¬ 
rage becomes in effect e shallow-angled ramp, 
a wide roadway with a line of 90*^ parking on 
each side. This spirals up and around in a con- 


P§rktng, Roinhold Publishing Corp., New 
York. 2a pig., 1963, by permission of Van 
Nostrand Reinhold Company 

■Ricker, Traffic Dastgn of Parking Garagas. 
Eno Foundation, 1967 


PARKING GARAGES 


tinuous line of warped rectangles fitted into 
the rectangular shell of the building. 

The second factor governing ramp length 
is floor-to-floor height. The smaller this 
dimension, the shorter can be the ramps. How¬ 
ever. the floor-to-ceiling clear height should 
not be less than 7'A ft. and even this will require 
many radio aerials to be retracted or tied down 
at the garage entrance. Thin-floor structural 
slabs are particularly worthwhile in garage 
construction. 

Each end of the ramp, where it joins the park¬ 
ing level, must be blended into the floor grade 
over a minimum distance of 1 2 ft. The sections 
of a modern car most likely to scrape ground at 
top or bottom of a slope are the long overhangs 
in front and rear beyond the wheelbase 

The area required for a ramp aystem will be 
moet important in determining whether a given 
piece of land can be profitably developed with 
a multistory garage structure. A floor-to-floor 
height of B'h ft requires a 12 percent ramp 
71 ft long (see Table 1). Another 45 ft beyond 
this will be needed for a reasonably convenient 
turning radius in circulation lanes on each 
parking floor. 

So the minimum length needed for the sim¬ 
plest form of parking deck, with a straight 
ramp and on more than two levels, is 90 ft in 


in attendant-operated garages will be set by the 
time required to walk between the furthest 
parked oar and the central interfloor man lift 
which connects with the entrance check-in 
point where cars are collected and delivered 

This interfloor communication point should 
be as near as possible to the centroid of the 
parking floor. For attendants’ average walking 
speed is found to be 5 ft per second; their 
driving speed averages 13 ft per second. 

The layout of parking stalls should be de¬ 
signed to minimize travel time One 100 ft 
of extra travel distance to and from a parking 
stall will add 7'^ seconds to driving time. 20 
seconds to walking time, thus reducing each 
attendant's parking rate by one car per hour 
In a large operation with high turnover, this 
will be revealed by either an increase of labor 
costs, or by long delays in the delivery of cars 
to outgoing customers, or by need for a larger 
reservoir to prevent delay in reception of 
incoming cars. 

For customer-parking garages the same 
standards of walking distance should apply 
as in parking lots: a maximum walk of 300 ft 
from parked car to garage entrance. Moat 
important here is allowance for peak periods 
of interfloor travel by customers entering or 
leaving. 


TABLE 1 Ramp Length for Straight Ramps (to the nearest foot) 

Split-level 

Floor-to-flooi height floors 


Angie, 

degrees 

Ramp grade, 
percent 

8ft 

9ft 

10 ft 

11 ft 

12 ft 

4 ft 

5ft 

3 

5 

160 

180 

200 

220 

240 

80 

100 

3% 

6 

133 

150 

167 

183 

200 

67 

88 

4 

7 

114 

128 

143 

157 

172 

57 

77 

4% 

8 

100 

112 

125 

138 

150 

50 

63 

5 

9 

89 

100 

111 

122 

134 

45 

55 

6 

10 

60 

90 

100 

110 

120 

40 

50 

6% 

11 

73 

82 

91 

100 

109 

37 

46 

7 

12 

67 

75 

63 

92 

100 

34 

42 

7% 

13 

61 

69 

77 

85 

92 

31 

39 

8 

14 

57 

64 

72 

79 

86 

29 

36 

avr 

15 

53 

60 

66 

73 

80 

27 

33 


addition to the ramp length, which will vary 
according to steepness (sea plan, Fig. 3). 

Minimum economical width totals 108 ft. 
And still, with these minimum dimensions, 
there is a quite uneconomical ratio of circula¬ 
tion space to storage space on each parking 
floor. Only by enlarging the floor areas, which 
usually means enlarging the available lot size, 
can more storage space be served by the same 
amount of circulation spaca. 

Ramp length, of course, can only be reduced 
by steepening the ramp angle or reducing 
the floor-to-floor height between parking 
floors. The shape of a ramp can be changed 
and condensed by coiling It into a helix. 

Location and shape of the ramp system is 
particularly important on the entrance floor of 
attendant-operated garages. The further away 
the ramp from the street entrances, the larger 
the reservoir space, and the better the cushion 
against delay and congestion at periods of 
peak arrival 

In general, as we have seen above, the 
larger each parking floor, the more advantage¬ 
ous the ratio between storage apace and 
circulation ways. The upper limit on floor area 


In a large garage, customer-operated eleva¬ 
tors may be insufficient for these peak periods. 
Escalators will give much better service under 
these conditions; but they will probably be 
justified only in a very large garage 

In a parking garage of three floors or less, 
stairs are still accepted by the public. It 
will, however, generally be wiser to fill the top 
floor with long-term parkers. who (perhaps 
tempted by lower monthly rates) will be more 
willing to make the climb. 


Types of Rimp Girigot 

Types of ramp garagas vary widely. No 
one plan is best for all sites or all types of ga¬ 
rage The shape of the lot, anticipated parking 
demand, whether the garage is to be designed 
for parking by customers or by attendants, 
limitations of cost and of structure (partic¬ 
ularly if the garage is part of another building 
such as an office block or an auditorium)—all 
are important factors when deciding what ia 
the most efficient type of ramp design for the 
job. 
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To improve the ratio between ramp area and 
parking area, the ramp can be ateapened, a 
one-way ramp can be used for two-way traffic, 
the ramp can be designed to double as a park¬ 
ing aisle with stalls on each side, cars may be 
parked in the aisles, and more rows may be 
double-parked Every one of these will lower 
operating efficiency. None of them, except pos¬ 
sibly the ramp which doubles as a parking 
aisle, are even to be considered in a modern 
customer-parking garage. 

Ail ramp systems except the helical need 
circulation lanes kept clear on each parking 
floor for a continuous path upward and down¬ 
ward through the building. 

Actually all ramp systems must circle in 
order to gain sufficient length within the build¬ 
ing to go upward at a reasonable slope. In heli¬ 
cal ramps this circling is confined to the ramp, 
in all other types the turning movement 
(through 360 or 180 according to ramp type 
and floor layout) is made not on the ramp but 
on the parking floors. This turning movement 
can be made more easily on a banked helical 
ramp than on the flat parking floors. 

Minimum site width required for a ramp gar¬ 
age is 100 to 110 ft, as shown below; atrd even 
then there is a quite uneconomical ratio be¬ 
tween parking area and ramp space. A helical 
ramp would fit a narrower site but waste even 
more space. For a narrow site, particularly a 
corner lot, the elevator garage may be most 
economical. Minimum width of the structure 
alone may be as little as 60 ft. But there must be 
access on both sides of this, for entrance and 
exit. There should also be off-street reservoir 
space. So minimum site width, with a street on 
the front and one side, is 80 ft. (see Fig. 6). 
If there is no side street, another 20 ft must bo 
added to the frontage for exit lanes. 


Of helical ramp types the least costly to con¬ 
struct is usually that shown in Fig. 7. One-way 
up and down lanes are on a single-banked sur¬ 
face- The outer lane is used for up traffic, usual¬ 
ly counterclockwise, so that cars keep to the 
right in normal fashion. 

The diameter of the ramp is controlled by the 
required turning radius: a minimum of 45 ft to 
the face of the outside curb of the outer lane. 
There is crossing of traffic at each parking 
floor connection, but drivers have a clear view 
each way. 


in the circular ramp shown in Fig. 7 there is 
no crossing of up and down traffic, even at the 
parking floor connections. Each traffic stream 
is confined to its own romp all the way from top 
to bottom of the building. 

As entrance and exit points are at opposite 
sides of the ramp cylinder, the best position for 
this type of ramp will be near the center of the 
parking floor. 

The surface of these romps can be fully 
banked between floors, but they must be flat¬ 
tened at the point of connection with each park- 
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TRAFFIC CIRCULATION ON PARKING FLOORS (BeiOW) 
IS IMPOSED BY THE RAMP LAYOUT CHOSEN 
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TABLE 2 Helical Ramps-Minimum Dimensions 
for Two Lanes Side by Side, feet 


Radius to inside face of 
outer curb of outer lane . 46 

Radius of inside lane to 
inside face of outer curb 32 

Width of inside lane 

between curbs.12 

Width of outside lane 

between curbs . ..11 

Width of border curbs 

Icurb height: 6 in.). 1 

Width of median curb 


icurb height: 6 in.j. 2 

Maximum super elevation 

on ramp turns .0 1 ft per ft of width 


ing floor, bo that cars can turn off and on with¬ 
out too sharp a break in grade. 

To avoid scraping the floor with front or 
rear overhangs or some part of the under¬ 
body of the car, change of grade between floor 
and ramp must not be too sudden. The blending 




Fig. 9 



distance must be at least as long as most 
wheelbase lengths —about 10 ft. As precise 
construction in concrete is not to be expected, 
it is wiser to set 12 ft as minimum. A simple 
rule of thumb is to make this transition grade 
half the ramp grade. (See Fig. 8.) 

Halfway between the circular and the 
straight ramp is what may be called the rec¬ 
tangular circle. This is so large and so shallow 
that it normally fills the whole building, and so 
wide that there is a line of right-angle parking 
along each side. The floors of the garage 
become tilted planes. A basic disadvantage of 
this plan is that a two-way circulation road 
must also serve as a parking aisle —and a very 
long one too. The inevitable result is conges¬ 
tion and delay, particularly at the lower levels 
during outgoing rush hours. 

Probably the simplest types of ramp in struc¬ 
ture, planning, and operation are the two-way 
divided ramps set one above the other at one 
edge or in the center of the parking floor. 
(See Fig. 9.) 

This is quite economical of space, partic¬ 
ularly on a lot that is rather long and narrow 
Two-way circulation lanes on the parking floor 
may be hacardous. 

Here the up and down traffic streams have 
been separated. This plan still has the advan¬ 
tages of rectangular shape and small ramp 
area. But the up and down circulation lanes 
intersect on the parking floor unless the floor 
area is so large that each circulation can be 
kept within its own half on one-way lanes. 



On some sites it may be an advantage to have 
in and out traffic widely separated at street 
level, as it is here. 

If the up and down ramps crisscross at each 
floor (like an X in elevation), the two traffic 
streams flow in the same direction on each 
parking floor, and conflicting traffic move¬ 
ments are immediately reduced. 

By placing up and down rampa at alternate 
edges of each floor, the up and down circula¬ 
tion in the ramp type shown in Fig 10 is com¬ 
pletely separated. Moreover, the turning move¬ 
ments have been cut in half. The car has to turn 
through only 180 (instead of 360 as in the 
preceding ramp plans) to go up or down 
through one parking level to the next. The 
travel distance on each floor is also reduced, 
so this type of ramp layout usually shows 
excellently fast driving time between floors. 



At ground level the in and out ramps point 
in opposite directions, so this plan is partic¬ 
ularly well fitted to any piece of land which 
runs through a block so that it has frontage on 
two streets. 

The Split-Level Garage 

The split-level garage is the parking equivalent 
of the split-level house. One section of a garage 
IS offset vertically by half a story from the 
remainder of the building. (See Fig. 11.) 

The length of each floor-to-floor straight 
ramp can then be divided into two halves sep¬ 
arated from one another in plan sufficiently to 
allow a 180 turn on the parking floor. This 
means a minimum distance of 45 ft center-to- 
center of the ramps. 

Climbing upward, or on the return trip down. 


833 





Commercial 

PARKING GARAGES 



Fi«. 11 


the motorist negotiates these short ramps 
easily, so that perking in a ramp garage seems 
no more complex or frightening than any other 
sort of driving. 

At the Junction point between the two sec* 
tions of the building, where the floors are offset 
vertically, they also overlap horicontally. In 
these few feet along the edge of each floor 
there is only half the normal floor-to-coiling 
height found in the rest of the building; but this 
is sufficient height for the end few feet of a car, 
front or rear- So here the parked cars actually 
overlap one above the other, to give a saving 
of perhaps four to five feet in the overall width 
of the structure. On a narrow lot these may be 
the few extra feet necessary to accommodate 
minimum parking lot dimensions to the dimen¬ 
sion of the lot. 


Any of the romp and circulation systems 
discussed earlier can be applied to the split- 
level garage structure 

Mechanical Elevator Garages 

Mechanical elevator garages are most suit¬ 
able on expensive sites which are too small 
for economical development with a ramp ga¬ 
rage. They are the only practical means of 
developing garage space on deep lots with 
narrow frontage. 

Mechanical elevator garages can be struc¬ 
turally very light and open if local building 
codes allow. 

The two principal makes - Bowser and 
Pigeon Hole—both impose similar circulation 
patterns. Cars enter the central elevator hoist¬ 
way on ona side and exit on the other. So this 
type of garage is particularly well suited to 
corner sites, or any interior lot where the long 
side abuts on an alley which can be used for 
exit. In such cases the mam street frontage 
required will be only 80 ft. 

If entrance ond exit must be on the same 
frontage, the minimum width required will be 
opproximately 100 ft. On a structure above 10 
stories in height, however, if sufficient reser¬ 
voir apace is provided at ground level to cush¬ 
ion paok arrival periods (without cars having 
to lino up on the street outside), the lot size 
may have to be greater than this minimum. 

Up to a point this will depend also upon the 
number of elevators used (the more elevators, 
the higher the speed of storage and delivery), 


which in turn will affect the capital coat of such 
a garage structure. 

In mechanical elevator garages a minimum 
of one quarter of each parking level area is 
occupied by circulation. When there is no 
double-row parking (which may entail moving 
front-row cars to reach those in the beck), 
circulation space, i.e. the elevator hoistway, 
occupies one third of the area on each parking 
level. On the other hand, on a site 100 by 100 ft 
a circular ramp (the most condensed type) 
would occupy almost two-thirds of the ares on 
each level. 

The Pigeon Hole hydraulic elevator equip¬ 
ment moves on rails set on the ground; the 
Bowser electric elevators are hung from an 
overhead crane track. In both systems the 
elevator car moves simultaneously in a hori¬ 
zontal and a vertical direction. This is the 
all-important difference between these elevator 
systems and those which proved unsuccessful 
in the thirties. 

Pigeon Hole uses a dolly, controlled by the 
elevator operator, for moving the car in and out 
of the elevator. Bowser elevator operators drive 
the oar on and off. The elevator control panel 
is within easy reach of the operator as he sits 
in the car. An intercom and signal light system 
connects the elevators with the cashier's con¬ 
trol booth 

The Bowser elevators are countarweighted 
so that, if the electric power fails, the garage 
can still be unloaded. These elevators will rise 
without power when empty. Loaded with a car. 
they descend at a controlled rate. 
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By FRANK HARRISON RANDOLPH, P.E., Professor of Hotol Bnginttoring, Cornull University 


Parking stalls should be built to ac* 
commodate the larger cars frequently 
used, although not necessarily the very 
largest. Planning in hopes of just medium 
and small size cars invites difficulties. The 
larger cars have an over-all length of 19 
ft, over-all width 6 ft 8 in., with a wide 
open door projecting 3 ft 4 in. beyond 
the over-all width. The ramp angle must 
not exceed 7 deg. The limit of the front 
approach angle is 14 deg, while the cor¬ 
responding angle at the rear is limited to 
9 deg. When parked at right angles to 
a curb or buffer, the front overhang^ gen¬ 
erally does not exceed 2 ft 10 in., and 
the rear overhangl seldom exceeds 4 ft 
6 in. These dimensions need consideration 
when planning widths of sidewalks af¬ 
fected by the overhong. A 5-ft sidewalk 
would have its usable width reduced 
almost to zero by the rear overhang. The 
front overhang may be taken at 1 ft 6 
in. when figuring closely the minimum 
feasible spacing between buffers for a 
minimum width parking lot. When a cen¬ 
tral driveway is used with 90 deg parking 
on both sides, the space required is 62 
ft wide, but the space between buffers 
need be only 59 ft because of the over¬ 
hang. 

A single stripe, 4 to 6 in. wide, may be 
used to mark the parking stalls. Better 
results in centering the car are obtained 
by using two 5in. stripes, separated by 
1 ft 6 in., to mark the stalls. The stripes, 
about 18 ft long, are joined by a semi- 

^ Overhang beyond curb or buffer is 
about 6 in. less than overhang dimen~ 
sions (see section on **Dimension8*') 
which are measured from the center of 
the wheel. 


circular arc at the incoming end to form 
on elongated U (Fig 3). Experience has 
shown this method to be very satisfactory 
and fully worth the extra painting. 

Parking stalls should be at least 9 ft 
wide, 10 ft wide if space is not too re¬ 
stricted. Parking stalls 8 ft 6 In. wide are 
unsatisfactory because with the car 6 ft 


8 in. wide, there is only 1 ft 10 In. be¬ 
tween cors. If on adjocent cor is only 6 in 
off center and the car door is 4 in. thick, 
only 1 ft remains through which to 
squeeze, if possible. 

Motel parking lots plonned for moxi- 
mum guest convenience, mark off parking 
Stolls I I ft wide ond 23 ft long, allowing 



Table 1. Parking lot dimensions 


Angle of 
Parking 

Stall 

width 

Curb 

length 

per 

car 

Stall 

depth 

Minimum 

driveway 

width 

lot width 
? row f" 

1 driveway 

Sq ft 

per 

car 

lot width 

2 rows f 

1 driveway 

Sq ft 

per 

car 

Lot width 

3 rows 1 

2 

driveways 

Sq ft 

per 

car 

Lot width 

4 rows ^ 

2 

driveways 

Sq ft 

per 

cor 

Along curb = 0** 

9' 

23' 

9' 

12' 

21' 

483 

30' 

345 

51' 

391 

60' 

345 


10' 

23' 

10' 

12' 

22' 

506 

32' 

368 

54' 

414 

64' 

368 

30“ 

9' 

18' 

17'4" 

11' 

28'4" 

510 

45'8" 

411 

66'2" 

397 

83'6" 

376 


10' 

20' 

18'3" 

ir 

293" 

585 

47'6" 

475 

680" 

453 

86'2" 

431 

45“ 

9' 

12'9'' 

19'10" 

13' 

32*10" 

420 

52'8" 

336 

790" 

376 

98'10" 

315 


10' 

14'2" 

20'6" 

13' 

33*6" 

490 

54 0" 

383 

804" 

379 

100'10" 

358 

60“ 

9' 

10'5" 

21'0" 

18' 

390" 

407 

60' 

313 

950" 

330 

116'0" 

305 


10' 

116" 

21'6" 

18' 

39*6" 

455 

61' 

351 

95'6" 

366 

116'6" 

335 

90“ 

9' 

9' 

19' 

24' 

43' 

387 

62' 

279 

105' 

315 

124' 

279 


10' 

10' 

19' 

24' 

43' 

430 

62' 

310 

105' 

350 

124' 

310 


Refer to Fig. /. 
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4 ft behind the 19 ft cor for unloading 
space which is advisably clear of the 
driveway. 

Parking lots, exclusive of drives for 
entering them, require 350 sq ft per car 
as a very rough, preliminary figure. The 
width of the available space and the de¬ 
sired angle of parking ore determining 
foctors in economy. The area per car 
varies from 279 to 585 sq ft under con¬ 
ditions covered in the tabulation of 
parking lot dimensions. A central drive- 
woy with two rows of cars and 90 deg 
parking gives the best economy. Diagonal 
porking is easier for the driver, reduces 
the necessory driveway width, but requires 
more total space (Fig. 1 ). 

in designing parking spaces, end stalls 
should be about 1 ft wider than usual, 
especially if bounded by a building or 
other obstruction or a driveway. Parking 
spaces under buildings should be 11 ft 



J 


wide, watching out for columns, and 
should have 7 ft height in the clear. 

The porking pattern that will be most 
satisfactory fully warrants careful thought, 
it depends upon many factors including 
the possible locations of access drives. 
These should be 20 ft wide for two-way 
traffic or 12 ft wide for one-way traffic 
(Fig. 2}. If o restricted site frontage re¬ 
quires o right-angle turnoff, the drive¬ 
way should be 25 ft wide and the curb 
should have a 30 ft radius. A curb radius 
of less thon 18 ft is inadvisable. 

A slope of 6 per cent is the usual 
maximum for state highwoys. A slope of 
12 per cent is customary for ramps, but 
may be os much as 15 per cent. The 
parking lot should be nearly level. The 
central driveway moy be crowned, with 
a 1 per cent slope draining to the edges 
so thot persons on foot will find the drive¬ 
way relatively free from water after rain 
or from ice in winter weather. 
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Fig. 7 Parking layout dimontiont. 


Fig. 1 Oafinitiont. 



Fig. 3 Forking plorv—90 ' parking. 


SOoffCX: Design Guide for Permanent Parking Areas, 
Notional Cruihed Stone Aiiociation, Washington, D.C., 


1970. 
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Orawingi show the standard plan of a 
major oil compony for a two-bay service 
station. Additional bays may be added for 
larger installotions. 

Minimum recommended dimensions for 
bay door opening is 10 by 10 ft. Overhead 
type doors are the most effective. Servicing 
pits have become obsolete, the mechanical 
lift being considered more practical. 



Fig. 2. Plan of eervice station with one pump 
islond, midblock location 


r c N c i 



Fig. 3. Plan of service station with two pump 
islands* midblock location 
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Fig. 1 


AUTOMOBILE SERVICE STATIONS 


Automotive Shop 



FLOOR PLAN - 12 STALLS 


Fig. 2 



U.S. Navoi Engineering Command, Deporl- 

menl of the Navy, Washington, D.C. 
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AUTOMOBILE DEALER CENTERS 


Site 

The ideal Mrould be a wide, level, reotar^gular 
lot on the corner of a primary thoroughfare. 
If an interior lot must be uaed, it should have 
wide frontage for display purposes and suffi¬ 
cient depth for future expansion. While in 
some cases the suburbs may provide the ideal 
dealership sHe. in metropolitan areas with 
space limitations it may be necessary to plan 
on expanding upward, by adding levels to pres¬ 
ent facilities, to relieve growing pains. 

Space Allocation 

The site selected should contain sufficient 
usable space to provide for an adequate build¬ 
ing and the necessary outside lot area. Ordi¬ 
narily, the space allocation is approximately 
60 percent outside area and 40 percent inside 
or under roof area The inside space of a deal¬ 
ership is ordinarily apportioned into four major 
areas approximately as shown in Table 1. 

TABLE 1 Inside Space Proportions 

Percent total 


Inside area Inside space 

Service department . 70 

Parts department. 14 

Showroom 11 

Administration otiices 5 


These figures are basic averages, and there¬ 
fore will not be exactly the same in all cases. 
Slight upward revisions in space allocation 
should be provided in the service department 
area for dealerships doing a large service 
business. 

Outside space apportionment generally takes 
into consideration the requirements for used 
car display, service parking, new car storage, 
and employee parking. Space allocation among 
these four areas varies according to the sales 
volume set up in the planning potential of the 
dealership. In general, twice as much space is 
allotted to service parking as employee park¬ 
ing, and uaed oar display requires roughly 
twice the space needed for new car storage. 

Space Analysis 

The illustrated building layout was prepared 
as an example, in accordance with (Fig. 1) 
recommendations for a conventional dealer¬ 
ship building design (See also Table 2.) 

5qu0re feet 


Total building area 46,200 

Showroom and administratrve offices 7,200 

Parts department . 6,800 

Service department. 32,500 

Number of service stalls. 66 


Planning Guides General Motors Corpora¬ 
tion Detroit, Mich. 


Planning Potential 

A dealership's planning potential is a reason¬ 
ably expected annual new car sales poten¬ 
tial, which a properly located dealership with 
adequate facilities, and effective manpower 
and management, should be expected to retail 
profitably over the business cycle Planning 
potential is a measure of the sales potential, 
based on the actual high price group market 
within the dealership's area of sales responsi¬ 
bility and, as such, is not necessarily a measure 
of the dealership's past or expected retail unit 
sales performance. It is against this planning 
figure that space guides are recommended. 

SHOWROOM 

The new car showroom performs a merchan¬ 
dising and advertising function for the entire 
dealership. The exterior should be designed, 
decorated, and lighted so it will stand out from 
its immediate surroundings in an appealing 
way as well as identify the business quickly 
and be inviting to potential customers, it rep¬ 


resents the basic physical image of the dealer¬ 
ship as it first appears to the customer, influ¬ 
encing not only his origiital valuation of the 
facility as a place of business but also his con¬ 
tinual impression of it. It exerts an immeasur¬ 
able but certain pressure on owner relations. 

Locating the Showroom 

The showroom should be located in a position 
of unobstructed visibility —one that will read¬ 
ily attract the attention of people passing by. 
It should present at a glance an impressive 
and appealing view of the new oars on display. 
If the building site is on a corner, the show¬ 
room should be on the corner facing both 
streets for maximum visibility of its interior. 
On an inside lot the showroom should be pro¬ 
jected in front of the major portion of the facil¬ 
ities to increase visibility and exposure time. 
Always provide maximum customer visibility. 

Additional new unit display, if desired, can 
be provided outside the showroom under a 
canopy or roof extension, adjacent to the cus¬ 
tomer service reception area or through use 
of a landscaped patio display area. These types 
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TABLE 2 Minimum Space Recommendations 


Space Guide 

1 Total Building & Lot 

Building Area 

Lot Area—Parking and Storage 
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of new unit display areas are relatively inex¬ 
pensive to provide and can be very effective. 

The minimum space guide for inside show¬ 
room display is 500 square feet per unit. Leave 
at least 5 ft open around each car. This will 
allow space so that the customer may walk 
around and open the hood, doors, and trunk 
freely. Allow as much extra space as possible 
around the display, so that customers can 
stand back and get a good view of the car from 
all angles (Fig. 2). 


OFFICES 

Location 

Most dealers have their own preference for 
the location of offices. As a general rule, the 
office of a department manager should be 
placed close to the activities of his department 
(Table 3). 


TABLE 3 Average Office Size 



Average size, ft 

Area, sq fl 

Dealer. 

12 by 15 

180 

General manager 

12 by 15 

180 

Sales manager 

Owner relations 

10 by 12 

120 

manager 

10 by 12 

120 

Truck manager 

8 by 10 

80 

Used car manager. . . 

B by 10 

80 

Sales closing office 
Men’s and 

8 by 8 

64 

ladies' rooms 

8 by 8 

64 

Meeting room. 

20 sq ft per person 

General office . . . . 

100 sq ft f (60 SQ ft X 
number of office employees! 


Additional consideration should be given to 
the following areas: waiting room, janitor 
closet, walk-in vault, file and record rooms, 
telephone equipment room. Sizes of these 
rooms should be in accordance with individual 
requirements. If vending machines are consid¬ 
ered, install them in the service area near a 
wailing room. 

General Offices 

The general office should be in a central loca¬ 
tion, convenient to all operating departments, 
with adequate lighting, heating, and cooling 
for maximum productivity. 

The size of the general office is determined 
by the number of employees and the amount of 
office equipment. Sufficient space should be 
provided for the storage of stationery, office 
supplies, arid promotional literature. 


Vault 

A built-in vault adjoining the general office is 
customary for storage of valuable documents. 
If this is not possible space should always be 
provided for fire-resistant equipment to pro¬ 
tect important records (Fig 3). 


SERVICE DEPARTMENT 

Just as capacity is the key to profitability, over¬ 
all organization and appearance determines 
the operating efficiency end sales appeal of the 
service department. Dealers have to create 
a balanced service environment that serves 
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the customer's needs as well as the dealer's. 
The service department is a “salesroom** for 
service and should be treated as such 


Bask Considerations 

The following are features that should be con¬ 
sidered basic elements in the service environ¬ 
ment: the covered, out-of-the-weather recep¬ 
tion area, well-positioned signs that spell out 
traffic flow, the service tower that provides 
visual control, including a view through the 
service entrance and into the street and over 
the reception area and into the work areas, 
the customer lounge and cashier at one loca¬ 
tion, convenient access to the lounge without 
the need to wonder through the service depart¬ 
ment to find it, wide entrance ond exit lanes, 
and uncrowded write-up areas with sufficient 
room for customer convenience. 

The type of building shown in Figs. 4 to 6 
requires f20 sq ft per stall for access area 
which results in an average of 420 sq ft per 
stall. (Work area plus access area.) An aver¬ 
age of an additional 80 sq ft per stall is re¬ 
quired for other nonproductive service-related 
areas such as a tool room, locker room, 
service manager's office, and other utility 
areas This results in an average area re¬ 
quirement per stall for a conventionol 70-ft 
(inside dimension) center-aisle type of build¬ 
ing of 500 sq ft per stall 

The space and stall needs of the service 
department are determined by expected busi¬ 
ness. However, the size and shape of the lot 
and building will sometimes dictate the service 
department gei>eral layout and arrangement. 
For best efficiency, a service building width 
of 70 to 72 ft is suggested. It Is wide enough 
for two rows of cars and an aisle, and can 
accommodate a few truck stalls. For two rows 
of work stalls and on aisle, the 70-ft width is 
considered an absolute minimum. 

A width of 80 ft is recommended if the dealer 
specializes in truck service and does not want 
a building with direct drive-in stalls Recom¬ 
mended width for a building with a single row 
of direct drive-in stalls is 30 ft for passenger 
cars and 35 ft minimum fur trucks. Recom¬ 
mended width for buildings with a double 
row of direct drive-in stalls is 60 ft for pas¬ 
senger oars and 70 ft if exclusively used for 


trucks. Recommended width for buildings 
with two rows of stalls, an aisle, and u 30-fl 
exlonaion on one side, with direct drive-in 
stalls, is 100 ft. Recommended width for build¬ 
ings with two rows of stalls, an aisle, and a 
30-ft extension on each side with direct drive- 
in stalls is 130 ft 


Customer Reception 

The reception area should be immediately 
inside the service entrance, decorated, well 
lighted, and equipped to create the best pos¬ 
sible impression and selling atmosphere. 

It is strongly recommended that the cus¬ 
tomer reception area be removed from the 
productive service area. This concept has 
the following advantages; (1) keeping vehicles 
out of the productive area until they are ready 
to bo worked on; (2) outside (canopy) recep- 
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Fig. 6 (a) Oriva-ia itall BO-ft wide sorvtce building, (bl 70-ft cantef-aitle service building. 
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lion can b« conaid«r«d, which ia laaa aa* 
panaiva than Inaida roof araa; and (3) cua* 
tomara prafar a oiaan, quiat atmoaphara to tha 
normal noiaa. dirt and oongaatlon of tha ahop 

araa. 

Straight-through raoaption araa ia prafar- 
abla and mora conduciva to aarvica aalling. 
Traffic control alao ia much mora affioiant. 
with congaation and oar manauvaring kapt to 
a minimum. 

Whara local climata parmita. outdoor oov- 
arad raoaption araaa may ba daairabla aa a 
building aconomy. Tha outdoor raoaption 
araa can ba daaignad to attractivaly compla* 
mant tha building architactura. 

Cuttomsr Waitins Room 

A apacial waiting araa ahould ba providad for 
ouatomara who wait for aarvica rapair on thair 
oara. Comfortabla chaira, tabla. T.V., and a 
public talaphona ara daairabla. Soma daalara 
provida a waiting araa in tha ahowroom. How- 
avar; a aaparata room, naar tha cuatomar 
raoaption araa and caahiar, ia daairabla. Tha 
room aica will ba datarminad by tha potantial 
buainaaa. 

Ooort 

Tha aarvica antranoa door for tha cuatomar 
raoaption araa ahould ba 16 ft wida and 12 ft 
high. A two-lana traffic door ahould hava a min¬ 
imum width of 24 ft. Wida doora maka it aaaiar 
to mova oara into tha atalla juat inaida tha aar- 
vioa antranca. Singla aarvica aait doora ahould 
ba 14 ft wida and 12 ft high. 

Strvics Control (Towrtr) 

Tha aarvica control towar ahould hava auffl- 
oiant apaca for affioiant oparation and tha 
naoaaaary aquipmant to control and achadula 
tha aarvica. 

Writo-np Aroi 

Tha writa-up daak adda a profaaaional touch 
to tha aarvica aalling function. It la daairabla 
to hava tha daaka located on tha drivar'a aida of 
tha oar antaring tha raoaption araa. 

Troffic Flow 

Tha layout of tha aarvica dapartmani ahould ba 
planned ao that antranoaa and axita permit one¬ 
way traffic flow. Traffic flow ahould ba a 
combination of daalarahip aiala pattarna coor¬ 
dinated with traffic movamant on public atraata 
and allaya. 

Tha arrangement of atalla to obtain an affi¬ 


oiant traffic pattern ia one of tha moat critical 
factora in planning an affioiant aarvica depart¬ 
ment- 

Still An§n§ 0 m§nt 

Productive alall arrangement dapanda on aixa 
of oparation, number of apacialixad taehni- 
oiana. and tha daalar'a prafaranca However, 
hare ara a few fundamantala to keep in mind — 
convenient location of antrancaa and aaita, 
aaay accaaa to quick aarvica atalla from oua- 
tomar recaption area, parta counter convenient 
to lubrication and quick aarvica atalla, aapara- 
tion of body ahop. and maximum efficiency of 
aiala apace by having one accaaa aiala aarving 
two rowa of productive atalla (Fig. 7). 

The atendard 70ft-width pattern ahown in 
Fig.Sprovideathe moat efficient uae of covered 
aervice apace when an aiale ia required. Long 
end narrow, it worka beat in amall and medium- 
aixe operationa With only two main doora. 
heating coata are low: and when land ia ample, 
expanaion ia aimply a matter of adding on — 
without the need for major atructural work 
However, if the number of atalla needed 
reaulta in an exceaaive overall length, it makea 
auperviaion difficult and placea many atalla 
too remote from the parta department 

Service fecilitiea with a high percentage of 
"feat in—feat out" cuatomera find the T pattern 
efficient. Notice that the write-up area doea not 
conflict with the productive atall treffic flow 
aree Cara can be moved directly into atalla — 
or optionally, atraight through to the aervice 
parking area, enauring one-way traffic flow. 
Clear-apan width ia 70 ft- Like the I pettern. 
expanaion ia relatively aimple (Fig. 9) 

With doora on one aida. it ia auggeated that 
the building ahould be 30 ft wide- With doora 
on both aidea the recommended width ia 60 ft. 
Direct drive-in atelie provide a maximum nunv 
ber of atalla in a minimum floor area and are 
very economical to conetruct. Although thaae 
buildinga occupy leaa apace than the 70-ft-wide 
buildinga, they require more apace on the lot 
for aervice drivea and entrance to the building. 
The OO-ft-wide building ia ideal for truck aer¬ 
vice becauae each double truck atall can ac¬ 
commodate the largeat bua or tractor-trailer. 
Often a combination of a 70-ft-wide building 
with 30-ft exteneion on one or both aidea can 
be uaed very advantageoualy. The larger apan 
of the roof beama can be 70 ft becauae tha 
necaaaary columna do not interfere. Thia 
createa a double row of atalla on each aide of 
the central aiala. Tha oara in the 30-ft extenaion 
enter and leave through overhead doora in the 
aide of the building. Here the double atalla 
can be uaed for aervicing buaea or tractor- 
trailera and. if there ia a double waah rack, it 


can be uaed for waahing thaae large vehiclea 
(Fig 10). 

Stall Oiminiiofis 

The width of atalla ia made up of "oar width** 
plua working apace on each aide of the vehicle 
The total width variea from 10 ft to 14 ft accord¬ 
ing to alall function (Table 4). 

Whenever a atall it next to a wall, add 2 ft 
to ita width. Lc»cal building or fire codea auper- 
Bade theaa reoommendationa if they conflict. 


TABLE 4 Stall Oimaaiioiis 


Width. Length, 


Stall function ft ft 


Customei feception (aisle). 14 25 

Lubrication (overhead 

equipment) . .. 12 24 

Mechanical repair. 12 24 

New car conditioning. 12 24 

Polishing and sheet metal . 12 24 

Paint spray booth. 14 26 

Wash rack .. . 14 25 

Parking. 10 20 


Sarvica Stall 

Oeneral-purpoae aervice atalla ahould be 12 ft 
In width. In apeoial aHuationa, an 11-ft width 
may ba acceptable, but only when atructural 
requirementa or land iimitationa impoae tha 
need. In buildinga with direct drive-in alalia, 
l2-ft widtha are mandatory, aince lack of an 
aialeway meena minimum walk-around and 
working araaa. Figure 11 providea general 
dimenaiona and locationa for equipment. 

If the work load ia light and apace ia at a pre¬ 
mium. a aingle-atall station might be appropri¬ 
ate In thia auggeated layout (Fig. 13) the brake 
testing is done on the road. Wheel alignment, 
front suspension hoist or Jack area, and head¬ 
light testing and aiming are provided through 
careful arrangement in a single lane. This 
could be either a drive-through or drive-in-and- 
back-out system. 

The drive-in-and-back-out safety teat area 
could be designed around an existing front-end 
pit. Wheel alignment and under-vehicle inspec¬ 
tions are made In one lane and visual inspec¬ 
tion. brake testing and headlight testing in the 
other. Suggested layout could possibly be 
realixed by the relocation of existing equip¬ 
ment (Fig. 14 and 16). 
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As shown in the illustrations, a simple “T* pattern is 
the most efhcient. This will work in most dealersliips 
if the site permits such an arrangement . However^ it 
cannot be considered a “cure-all.” If the number of 
stalls needed results in an excessive overall length, it 
makes supervision difficult and places many stalls 
too remote from the (Murts department. 


Tl»e “T” ijattern permits the same number of stalls as 
the “L” pattern. However, it is not suggested over 
the “L” pattern since it makes car movement difficult 
into the two end stalls near each exit. Tliis stall and 
aisle pattern is useful in atses where an exit in the 
reiir wall is imixissible and the location of an alley 
makes two side exits more practical. 



LPATTERN 



The “L” Pattern is the second most efficient stall and 
aisle arrangement. It is normally used in those in¬ 
stances where straight through traffic is not possible. 
Note: it is necessary to sacrince two stalls in order to 
accommodate one of the entrances. 
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u PATTERN 


'I’he “U” pattern is use<l in large service operations 
or where no other arrangement is {)erniisHible l)ecause 
of existing neighl>oring structures or public streets. 
'Flw “U” tends to centralize service traffic for more 
efficient control and accessibility to supporting de- 
{>artments. 
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AREAS 

New Truck Display 

Truck saittfi profit from good interior display, 
particularly light*tonnage trucks sold to fami¬ 
lies as second cars or recreation vehicles. 

However, because of the wide variation in 
size between truck models, and because the 
sales of larger units are frequently made away 
from the dealership, indoor truck showroom 
displays are usually limited in size. 

If you plon an interior display area, make 
sure that it Is large enough for at least one pick¬ 
up. with adequate room to walk completely 
around it (1.000 sq ft). The display should 
occupy at least 3 percent of the dealership's 
total area. 

The display should face the majority of traffic 
that moves past the dealership, and be placed 
so that a driver does not have to turn his head 
to see if. 

For a driver to see a display easily, it should 
be within 30 to the left or right of his straight¬ 
ahead forward vision, and close enough to 
catch his eye 

Display area windows should be large, but 
do not have to be slanted Having strong 
enough lights inside the display area will usual¬ 
ly minimize any natural glare or reflections on 
the outside of the glass. 

Many truck dealerships rely entirely on 
exterior display. 

This may be under a canopy or not. The 
advantage of the canopy is that the vehicle 
stays cleaner longer, doesn't spot as easily 
from rain or snow, and is sheltered from the 
sun and weather. 

The disadvantage of the canopy is cost and 
the fact that vehicle movement can be ham¬ 
pered if the placing of the canopy supports 
is not carefully planned 


Private Offices 

The dealer's or general manager's office should 
be the largest in the dealership. 

The office should be able to accommodate 
four or five visitors. It should have closet and 
storage facilities, and if desired, its owf> men s 
room. 

Consider the possibility of allowing this 
office to double as o meeting room for the sales 
staff (Table 1). 

If the dealership also has a sales manager, 
he should have an office. 

Offices for individual salesmen can double as 
closing rooms 

Meeting Room 

A meeting room is not a luxury in a truck 
dealership. 

When facilities have lunchrooms, these are 
frequently used as meeting rooms 

If it's not possible to have a separate room 
for meetings, consider installing a folding wall 
between two small private offices so that they 

Profitable GMC Dedterslup Ejtpansion, Gen¬ 
eral Motors Corp., 1967 


can be opened up into a meeting room Or con¬ 
sider using the dealer's office for a meeting 
room. 

Wherever the meeting room is. it should 
be possible to darken it so that pictures can be 
projected. 

Equipment for 1 6 mm motion pictures and 35 
mm sound alidofilm projection should either 
be permanently set up or be stored in a conven¬ 
ient cupboard A blackboard and.^or chart stand 
will also be useful 

General Office 

If the cashier works in the general office, then 
the office should bo adjacent to the parts 
counter and the service reception area, so that 
the cashier s window can serve both 

The general office should be furnished with 
adequate desks, chairs, files, business ma¬ 
chines. and other equipment. 

It should be comfortable, reasonably quiet 
ond well lighted. 

Storage should be provided in the room for 
current operating records and daily supplies. 
Old records and infrequently used supplies can 
be stored somewhere else. 

Vault and Storage 

A vault should be provided for cash and val¬ 
uable business records. If no vault is provided, 
essential records should be kept in special 
fire-resistant files or fireboxes. 

Stationery, sales promotion material, model 
literature, and seasonal dealership decorations 
should be given a storage area Obsolete rec¬ 
ords can also be stored here. This space can bo 
in a basement, mezzanine, or on the same floor 
but in an out-of-the-way location 


Rest Rooms 

Rest rooms for men and women employees 
and for customers should be provided While 
local codes will dictate much of the design 
and equipment for these rest rooms, try to 
select durable and economical as well ns attrac¬ 
tive fixtures. 

Floor Plan 

The most functional type of layout for a truck 
service department is one with drive-through 
stalls (Figs. 1 and 2). 

Trucks of varying lengths can be easily 
handled, including those with extremely long 
wheelbases. Each vehicle can be moved in or 
out without disturbing the others. And 
since no oisles are required, more floor space 
is useful space 

The two things that can prevent the use of 
this kind of stall are climate and a narrow prop¬ 
erty with limited turn-around space outside. 

Where the climate is extremely cold, drive- 
through stalls can be loo drafty and loo expan¬ 
sive to heat. 

Where there is not enough room outside for 
vehicles to move freely at both sides of the 
building, such as at some in-town locations, 
drive-through stalls are impractical. 

However, a practical layout in this situation 
would be stalls where you drive in and back 
out through individual doors. 

To preserve heat in very cold areas, it may be 
necessary for the deportment to use a common 
entrance door, with the trucks turning into 
individual stalls after entering the building. 
If these stalls are angled, more floor space will 
bo required for each stall, although less will 
be required for the aisle. 


TABLE 1 Sales Area and Building 


Area 

Space allowance 

Interior display 


Showroom 

1.000 sq ft. plus 600 sq ft for each 
vehicle over one 

Entrance door 

10 by 12 ft (pickups) 

12 bv 14 ft (larger trucks) 

Offices (minimum): 

Dealer or general manager 

160 sq ft 

Sales manager . 

. . .120 sq ft 

Salesmen , . 

90 sq ft per man 

Closing office 

64 sq ft 

Used truck office 

120sqtt 

General office 

100 sq ft per person 

Ceiling height . . 

Offices-9 ft 6 in 

Meeting room 

Allow at least 12 sq ft for each person 
to attend meeting, plus room for 
speaker and for proiection equip¬ 
ment 

Other areas 

Rest room 

30 sq ft minimum 

Hall or aisle 

5 ft wide 

Janitor closet 

32 sq ft minimum with deep sink 

Customer's waiting room. 

Variable 
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Fig. 1 Uyout for small dealer. 

One*way traffic through a service department 
door is more efficient than two-M/oy traffic. 
If a common entrance must be used, try to pro* 
vide a common exit at another point. 


FLOW FACTORS 

Four groups of things move or ■ flow" through 
the department while it is working. 

How logically and easily each of these 
groups flows determines much of the depart¬ 
ment's ability to make money. 

The four flow factors are: 

1 Flow of traffic 

2. Flow of people 

3. Flow of parts 

4. Flow of repair orders 

Flow of Traffic 

Start by planning where the customer traffic 
will wait before it gets to the service sales* 
man or write-up man. 

There must be adequate standing room out¬ 
side where waiting vehicles will not get in the 
way of other dealership customers or street 
traffic. 

From the service salesman, traffic must flow 
either to another waiting area, or to a stall 
where work is to be done 

If the vehicle will have to go to more than one 
stall (such as from diagnosis to a work stall) 
it should never have to backtrack. 

When the work is done, the vehicle should 
move out to be road-checked by dynamometer 
and parked. 

Before you approve of any service depart¬ 
ment layout, mentally move a day's traffic 
through it to see where the bottlenecks appear- 


Flow of People 

The customer should be able to get out of his 
vehicle, talk with the service salesman, go to 
the driver lounge or out of the dealership, go 
to the cashier and pick up his vehicle without 
getting in the way of sales, service, or parts 
employes. 
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The mechanic should bo able to get the tools 
and parts he needs without going through 
customer areas or getting in the way of other 
workers. 


Flow of Parts 

Parts shipping and receiving should not hove 
to be made across the flow of incoming service 
traffic. Ports customers should not have to wait 
tor service customers. 

Parts access for the service department 
should be convenient, both for the mechanic 
and for the parts department. To get parts, 
the mechanic should not have to travel far or 
travel through customer waiting areas Deport- 
mentally, quick service and tune up stalls 
should be nearest the parts counter 

Stalls doing work that normally requires 
fewer parts per day (such as heavy repair) 
should be farther away than stalls doing gen¬ 
eral repair and maintenance. 


Flow of Repair Oriiers 

Trace the physical movement of repair order 
originals and copies in your current mainte¬ 
nance system. 

Bad (low here will cause wasted mechanic 
time, slower billing with increased customer 
dissatisfaction, poorer cost accounting and 
maintenance control. In larger buildings a 
system of pneumatic tubes between offices 
aids in the efficient flow of paper work. 


ROOMS ANO AREAS 
Service Managers Office 

The service manager’s office should provide 
privacy and relative quiet, so that it can be 
used to handle customer complaints 

It should be closed off from the working 
area to keep out dirt as well as noise. 

It should hove windows and be located so 
that the service manager can easily see the 
main service entrance and the work areas of 
the department that return the highest profit 
Direct supervision from the service man¬ 


ager's office improves work quality and 
reduces idleness. 

Being able to see diagnosis and service stalls 
usually improves profit and promotes better 
care of the special equipment used. 

In large operations, a raised office that 
allows the service manager to look across 
the entire department is effective. 


General Service Area 

The number and type of stalls are determined 
by the services (Tables 2 to 4). 


Quick Service Area 


Quick service is normally limited to jobs that 
can be done in one hour or less 

An area set aside for quick service usually 
produces more profit per square foot because 
it creates a high parts volume with relatively 
short labor times. 

Specific quick service jobs (all into these 
areas: 


Engine tune-up 
Cooling system 
Exhaust system 
Adjustments: 
Clutches 
Brakes 

Transmissions 
Front end 
Brake linings 
Wheel balance 


Wheel bearings 
Shock absorbers 
Universal joints 
Electrical 
T ires 

Lubrication 

Body 

Trim 


Quick service can be done in a limited way 
in any service operation, just by setting aside 
a stall for that purpose. However, the most 
profitable quick service results from using 
special methods, tools, and equipment; also 
in reducing the time required to get parts. 


Unit Repair 

A Boparato unit repair room can speed the 
rebuilding of engines and other assemblies 
This room is usually most effective when sep¬ 
arated from the general repair area. It also 
has all the necessary tools and equipment for 
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TABLE 2 Service Areas* 


Area 

Space allowance or dimensions 

Service manager's office . 

. . Usually 120 sq ft 

Paint department office (if separate). . 

. . Usually 120 sq ft 

Driver's lounge. 

100 sq ft plus 20 sq ft for each person 
over 5 

Lunch room. 

. . 300 sq ft plus 20 sq ft for each person 
over 10 

Showers, rest rooms, lockers .... 

60 sq ft plus 10 sq ft for each man 
over 5 

Unit repair. 

Minimum of 300 sq ft 

Detroit diesel injector repair . . 

.. Minimum of 46 sq ft 

Toro Flow diesel fuel pump . 

Entrances; 

. . Minimum of 60 sq ft 

Individual service doors ... 

One-way mam service doors (or 
reception door on drive-through 

. 12 ft wide. 14 ft high 

lavoutsi. 

. 16 ft wide. 14 ft high 

Two-way main service doors. 

Ceiling height; 

.. 24 ft wide. 14 ft high 

General service area. 

15 ft minimum - floor to roof truss 
clearance 

Over lifts... 

Center aisles: 

. 17-18 ft 

With 90'* stalls. . . 

. 22-24 ft wide for small trucks only 

26-28 ft wide for large trucks 

With 60 stalls . 

25 ft wide lor large trucks 

With 45^ stalls. . 

23 ft wide for large trucks 


* The entire service department normally occupies 65 to 70 percent of the total area 
of the dealership building 


TABLE 3 Stall Dimensions 


Drive-through type building 

Stalls 

Dimensions 

Total 

Two deep (70-ft buildingl 

15 by 35 ft 

525 sq ft 

Three deep (80 ft buildingl 

15 by 26 ft 

390 sq ft 

Three deep (90 ft building) 

15 by 29 ft 

436 sq ft 

Drive-in type building 

Stall angle Dimensions 

Aisle width 

Total 

90 15 by 35 ft 

28 ft 

945 sq ft 

60 17 by 35 ft 

25 ft 

1,020 sq ft 

45'" 21 by 35 ft 

23 ft 

1,218 sq ft 

Other areas 


Dimensions 

Front-end stalls.. 

20 ft wide. 

35 ft long 

Wash rack . ..... 

20 ft wide. 

35 ft long 

Lubrication stalls... 

20 ft wide. 

35 ft long 

Dynamometer stalls . . 

20 ft wide. 

35 ft long 

Paint preparation, drying, and 



cleanup stalls. 

18 ft wide. 

40 ft long 

Sheet metal and body repair stalls . 

. 20 ft wide. 

40 ft long 

Paint spray booth ... 

20 ft wide. 

40 ft long 

Floors. .... 

6-in. wire-mesh-reintorced concrete 


slab Compressive strength of not 
less than 3,000 psi at 28 days. 
Exposed floors should be treated 
with floor sealer Floor should slope 
'/« in per foot toward drain 

Compressed air lines and fittings Designed for operating pressure of 

175 lb 


overhaul of unite Aa a reaull. the work done 
there usually produces more reliable asaem* 
bliea. 

By having repair stands, test equipment, and 
special tools in one location, close to the parts 
department, a specialist can do the required 
work in the least time. 

The unit repair area should be set off from 
the rest of the department by wall or screen 
fencing. It should have a lockable door or slid* 
ing 6*ft gate. 


Injector Repair 

Where frequent Toro-Flow or GM Diesel work 
is available, a diesel Injector and fuel pump 
repair room is profitable (Fig. 3). 

Since this precision work must be done in 
a dirt'frea area, the room must be completely 
enclosed, easy to keep clean, and pressurized 
slightly to keep outside dust from seeping in. 

Smooth-surfaced walls, windows with flush 
sills, and benches enclosed to the floor reduce 
dirt traps and the time required to clean the 


TABLE 4 Parts Areas and Dimensions 


Area 

Dimensions 

Parts office . 

120 sq ft minimum 

Parts lobby. 

200 sq ft minimum 

Customer counter 

42 in. high, at least 
12 ft long 

Mechanic's counter 

42 m. high, at least 
5 ft long 

Storage and obsolete files. 

100 sq ft minimum 



Fig. 2 Layout for modium sizad dealet. 
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Rq. 3 Typical hiel iniactor repair room. 

room. Light-colorod wall onamel also improvoa 
illumination. 

To preaauriza the room, us« a fixed fan to 
draw air in through a glasa fiber filter, such 
ae those used in many air conditioners. 

To let air out of the room, a hood and stove* 
pipe with damper can be placed over the sol* 
vent pans. This will carry out solvent fumes as 
well. Or a roof fan can be used to exhaust air 
that is drawn in through filters placed at oppo* 
site ends of the room. 

The room also requires an air supply to dry 
injector parts. The air filler and moistuiu trap 
for the air line should be placed outside the 
room. 

Body and Paint Shop 

A well*managed truck body shop will usually 
produce more profit per dollar invested than 
the dealership's general repair area. 

Consult local paint and equipment compa¬ 
nies for advice on the best possible layout for 
the equipment to be used and the services to 
be offered. 

Local codes strongly govern what you can 
and cannot do. 

If possible, plan to separate the body and 
paint shop from the main service building. 
This way you avoid the excessive noise, fumes, 
display of damaged vehicles, fire hazard, and 
increased fire insurance premiums that can 
come from an attached body ond paint depart¬ 
ment (Fig. 4). 

If the department has to be under the same 
roof, it must be isolated from the main service 
area by a firewall. 


At least four stalls should be planned for 
complete body work: one for sheet metal 
repairs, one for heavy metal work and straight¬ 
ening frames, one for painting, and one for 
drying and cleanup. 

Whether the body and paint shop is attached 
or separate, an isolated fireproof room for 
paint storage and mixing will lower insurance 
costa. 

In a separate facility, you will also need to 
provide office space, wash-up areas, and stor¬ 
age for body parts. 

Proper placement of the paint spray booth 
is a job for an expert. The booth cannot func¬ 
tion satisfactorily if the filter doors open 
directly to the outside of the building. A booth 
exhausts 7,000 to 14,000 cu ft of air a minute. 
This air can't be reused because it contains 
volatile fumes. It must bo replaced without 
creating a draft through the body department. 
Consult an expert. 

EQUIPMENT 

Monorail 

A monorail is helpful in moving engines and 
other major truck components to and from the 
steam clean area and unit repair room 

You can t depend on a monorail alone for 
engine removal, since it can lift only vertically, 
and many truck designs require several lift 
positions to get the engine out. 

Minimum capacity for a monorail should be 
3 tons. The rail should be suspended from the 
ceiling structure 20 to 25 ft inside the service 



Fig. 4 Typical auxiliary paint and body ihop. 


doors on a drive-through layout, or near the 
front of a row of driva-in-back-out stalls. 

One end of the rail should be in the wash 
rack and the other end in the unit repair area. 

Hoists 

Modern large truck dealerships are using 
hydraulic floor hoists extensively for quick 
service and general repair services since their 
use improves mechanic efficiency ond morale. 
Hoist work also helps attract the beat grade of 
mechanic to the business by providing better 
working conditions. 

Where hoists are used, the best choice is one 
of the disappearing types. This way a creeper 
can be used in the stall when the hoist is not 
being used. 

Most mechanical truck services can be pro¬ 
vided without the use of hydraulic hoists. 

Transmissions and power train components 
can be repaired with the truck front or rear 
axles up on stands. To get the unit onto the 
stand, a fork lift, an A-frame hoist, or a boom 
lift can be used. The major advantage is that ail 
of these are portable and can move from stall to 
stall. 

Since there is generally ample room under¬ 
neath most large trucks, work may be done 
without any lift at all. However, hydraulic lifts 
can be highly advantageous. 

Dynamometer 

Ai>y dynamometer needs to be isolated with 
sound-deadeiting material because of engine 
and tire noise. 

Fork Lift 

A fork lift can be a good investment for the ser¬ 
vice department and the parts department. 

In the service department, it can be used to 
remove and install heavy truck components 
end to carry them to repair and cleanup areas. 

In the parts department, it can be used to 
carry large items such as transmissions and 
for the shipping and receiving of stock. 

The fork lift should have an 11-ft vertical 
beam and a capocity of at least 3 tons. 
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By JOSEPH HOROWITZ, P.E., Managar, Planning A Oaaigtt, Facililiea Engineering 
Department, Columbia Broadcasting System, Inc. 


I. PLANNING RADIO STUDIOS 

A. Scope 

This article deals with the planning ol radio 
studios using the term studios in the broad 
sense of facilities for the origination of radio 
programs Broadcasting facilities intended for 
police or other radio commurucations are not 
included. Application of broadcasting equip* 
ment to stadiums, arenas, concert halls, etc., 
is a specialized topic and will not be covered 
here. 

Discussion will center on planning an indi* 
vidual station, which may be commercial or 
noncommercial, but principles are also applica* 
ble to centralized network facilities. Except 
as otherwise indicated, criteria apply to both 
AM and FM facilities. 

B. Planning Factors 

Planning of a modern radio station, while 
constrained by the technology of broadcasting, 
is determined to a large extent by the station's 
operating practices. It is essential to realize 
that, while all stations perform the same basic 
functions, there are wide divergences of oper¬ 
ating practices and philosophy Planning, 
therefore, starts with a careful analysis of the 
station's method of operation. 

Following is a checklist of basic planning 
factors which must be known or established 
in order to plan the facility 

1. Type of Programming The most important 
single influence on facility requirements is the 
type of programming, in current practice this 
will usually consist of one or more of the fol¬ 
lowing: 

Music 

News and public features 

Interview and panel discussion 

Production of advertising commercials 

Some stations may have special require¬ 
ments for dramatic or audience participation 
shows, but this is no longer common. Recently, 
many music-orianted atations have adopted 
automation, which means, basically, that not 
only the music but announcer's commentary, 
time checks, station breaks, etc-, are all pre¬ 
recorded and all switching is handled automati¬ 
cally. This has significant impact on both layout 
and power requirement. For all stations an im¬ 
portant planning question is the extent of "live" 
versus recorded programming 

2. Hours of Operalioii Stations are restricted by 
their FCC license provisions. Commercial 
stations must provide certain minimum hours 
of operation daily. 

3. Rolationtilip to TbIsri Sources The term talent, 
as used here, refers to the persons who partic¬ 
ipate in programs, whether as performing 
artists, employees, interviewees, etc 

4. Ralstiontkip to Public Soma stations view 
themselves as a kind of program "factory" and 
limit visitors to persons having specific busi¬ 
ness with the station Others encourage visits 


from schools and community groups and make 
elaborate provisions for them, such as view¬ 
ing windows from which visitors for passers- 
by) can view station operations This decision 
affects circulation patterns, support facilities, 
and security provisions. 

5. Government Regulationi All stations are 
licensed by the Federal Communications Com¬ 
mission, whose very detailed regulations influ¬ 
ence every aspect of operation and hence 
planning Regulations, which require constant 
monitoring of certain devices, influence the 
configuration of the control room. Most sta¬ 
tions are familiar with these requirements, but 
for a new stotion. use of an outside consultant 
may be desirable. As an example, an FCC 
regulation requiring separate AM and FM 
programming has generated the need for FM 
program facilities separate and, in some cases, 
apart from the AM facilities in some stations 
that were formerly combined. 

6. Emergency Broedcssting System <EBS) An¬ 
other area of government involvement is the 
Emergency Broadcasting System. Stations 
which agree to membership and are designated 
as primary EBS facilities must provide facili¬ 
ties capable of operation during an emergency 
Government financial assistance may be avail¬ 
able for equipment and nuclear fallout protec¬ 
tion for the emergency studio as well as for 
emergency generators. 

7. Ralftioaship of Studio ond TionsmittBf Facilitwi 
Studios and transmitter may be at the same or 
separate locations. Similarly, stations (such 
as an AM and FM) may share certain facilities. 

8. OpotBliltg Procoduros Most larger commercial 
radio stations are highly unionized. Work rules 
vary from one locality to the next and can have 
significant influence on planning of studio 
facilities. In soma locations a disk Jockey may 
actually operate the tape player or turntable. 
In other areas, this work requires a studio 
engineer or even a separate "platter spinner." 
Where regulations are less restrictive, one man 
may act as engineer and announcer if he meets 
the licensing requirements. In ail cases, 
a careful study of operating procedures is 
essential. 

C. Site Selection 

Modern broadcasting facilities are usually 
quite compact and are often located within a 
building having other primary functions, such 
as an office or school. Following are some 
of the factors to consider in selecting a site. 

1. Locition Location is largely o function of 
planning factors 1, 3, and 4, that is, type of 
programming, relationship to talent sources, 
and relation to the public If extensive inter¬ 
views or panel discussions are planned, the 
station should be convenient to the prospective 
participants (show business personalities, 
sports or government figures). Where the 
station desires maximum exposure to the gen¬ 
eral public, it should be easily reached by 
public transportation. Sales activities of com¬ 


mercial radio stotions likewise point to a 
"downtowrr' location. 

Where these factors are less significant or 
good transportation is available, advantage 
may be taken of lower-cost suburban areas. 
Where studio and transmitter are combined in 
one building, the technical requirements of 
transmitters will govern the site selection 
(See separate article on planning radio trans¬ 
mitter facilities.) This arrangement, while eco¬ 
nomical, creates a location conflict, at least 
for AM stations, since Ihe ideal site for an 
AM transmitter is rarely convenient as a studio 
location. 

2. Envirotiaieni Although studio design can 
compensate for a hostile noise environment, 
reasonable freedom from excessive noise and 
vibration is desirable Within a building, the 
area selected for studios should be free of over¬ 
head building pipes and ductwork to prevent 
noise and water leaks. It should also have 
adequate headroom, both for acoustic pur¬ 
poses and to accommodate air-conditioning 
ductwork Surrounding tenancies should be 
free of objectionable noise. Otherwise, environ¬ 
mental factors are similar to those for an office. 

3. Utililiat A reliable power source and access 
to telephone and telex communications lines 
are essential See Section F 3 for other com¬ 
munications. 

4. Parkiao See Section O 5 (c) for possible 
parking requirements. Parking (or garage 
space) for station vehicles used for "remote" 
(off-premises) broadcasting is particularly 
important. Desire for liberal parking facilities 
may conflict with the need for a "downtown " 
location convenient to visitors, talent sources, 
and VIPs 

D. Description of Facilities 

1 . Typst of Ficilitiet Radio broadcasting (studio) 
facilities may be considered under the follow¬ 
ing groups: 

Technical (on-air) facilities 

Other broadcasting facilities 

Support facilities 

Personnel facilities 

Facilities for off-premises operations 

2. Tachnicil (On-Air) Facilities The on-air facili¬ 
ties include the studios and control rooms 
that form the heart of the station's operation. 

a. Studios. A studio is any room used for 
originating broacicast material —one in which 
there is a live microphone. With proper acousti¬ 
cal design, studios can be made just large 
enough to contain the desired number of 
persons. A two-man studio (disk jockey, news¬ 
caster) is shown in Fig. 1, and Fig. 2 shows 
on interview studio. In contemporary radio, 
music is almost always prerecorded, and 
broadcasts involving the public are likely to be 
recorded off-premises at theaters, concert 
halls, legislatures, etc. For these reosons large 
studios suitable for music or audience partici¬ 
pation are not required in the station itself. In 
the exceptional case of an audience studio, the 
room would be designed primarily as a theater 
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Fig. 1 One- of two-man studio (newscast, disk jockey, 
etc.). 


CONT. RM. 



or Auditorium with provision for toping or livo 
broadcasting. This would be a facility apart 
from the radio station. 

Floor areas may range from 100 sq ft for the 
minimum studio (news, recorded music) to 270 
sq ft for a six-person studio suitable for panel 
discussion. 

b. Control Rooms. The control room, as 
the name implies, contains a control console 
and other electronic equipment for monitoring 
and controlling the output from a studio. In 
addition, it may house tape players, turntables, 
and automatic switching devices as well as a 
small amount of disk and tape storage. Plan 
dimensions are dictated by the equipment to 
be used; occupants are one or two persons. 
Figure 3 shows some of the devices that may 
be contained in a well-equipped control room. 

Many smaller stations have so-called 
“combo" operations, in which the engineer 
doubles as announcer, disk Jockey, etc. In this 
case, the control room is also a studio and has 
the same sound requirements. Even when the 
control room does not contain a live micro¬ 
phone. sound characteristics are still impor¬ 
tant The teclinician monitoring the program 
must make critical decisions based r>n witat 
he hoars from the loudspeakers, and any dis¬ 
tortion caused by room acoustics will be 
reflected in improper adjustment of controls. 

c. Equipment (Rack) Room Electronic 
equipment is usually mounted in cabinets or 
racks, roughly the sixe of file cabinets. In a 
large station, they may be grouped for easy 
maintenance into a single equipment or rack 
room. In smaller stations, they will be located 
in the control rooms. In either case, access for 
servicing is essential. Racks are sometimes 
used to form the outside wall of one of the con¬ 
trol rooms, but this is not suitable for the com¬ 
bo arrangement in which one room serves as 
both studio and control room. 

d Maintenance Shop. The maintenance 
shop is an electronics workshop and must be 
convenient to control and rack rooms. In addi¬ 
tion to the usual workbenches and test equip¬ 


ment. space fnust be available for spare parts 
and portable equipment for use on “remotes" 
(off-premises broadcasting). A 10- by 12-ft 
space is adequate for a small or medium-sized 
station. Usual occupants: one. 

e. Telephone Equipment Room. In addi¬ 
tion to the telephone equipment associated 
with voice communications, switchboard, 
etc., considerable floor space is required for 
telephone equipment associated with audio 
(sound) communications lines, including trans¬ 
mission to the transmitter area and receipt 
of incoming transmissions such as those from 
a radio network, etc. Local telephorre company 
representatives should be consulted for re¬ 
quirements early In the planning process. 

/. Automation Equipment Room. Auto¬ 
mation equipment may be located in a control 
room or in a separate space. There are no spe¬ 
cial listening requirements. However, if the 
equipment includes card punching or tabu¬ 
lating equipment (used to program the auto¬ 
mated switchers), the room con be noisy, and 
acoustical treatment on ceiling and walls is 
desirable. A glass partition will permit moni¬ 
toring of the equipment while helping to con¬ 
tain the noise. No standards can be given for 
room size as this depends entirely on the equip¬ 
ment to be used. 

3. Other BroedcasibiQ Facilkief The following fa¬ 
cilities will not be required in all stations, but 
where used, they are usually closely associ¬ 
ated with the on-air facilities. 

a Newsroom. Similar in appearance and 
function to the city room of a newspaper, the 
newsroom is the central point for gathering 
and editing of news stories prior to broadcast. 
In some oases, news may be broadcast directly 
from the newsroom. Special tables permit 
close contact between correspondents and 
conserve space. Newsrooms will include tele¬ 
vision monitors, an assignment board, bulle¬ 
tin board, and mailboxes. In some cases, par¬ 
ticularly in large networks, separate offices 
are required for certain correspondents and 


CORRIDOR 



Fig. 3 Two-iiudio l■vo«lt for a muiic-ofieiited FM station. (Designed by Fenwick S. LaBoiteaux.) 
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writers; these should open onto or be not far 
from the newsroom. 

From a construction slairdpoint, design of 
the newsroom is similar to a large, very busy 
office. Evan where news is broadcast directly 
from the newsroom, the background noise is 
usually not objectionable. (At least one all* 
news station plays recorded news-printer 
sound as background to its news broadcasts.) 
Nows facilities will vary depending on the ex¬ 
tent of news operations at the station. 

(t) The most elementary is the "rip-and- 
read" operation, so-called because the an¬ 
nouncer or disk jockey leaves his post only 
long enough to tear off a sheet from the wire 
service teleprinter, which he then reads on the 
air. Here, the only "facility'* is a printer in a 
closet. 

(2) A typical music and news station might 
have o news staff of five, most of whom would 
be out on assignments. A room about 15 by 
25 ft with three desks would suffice. 

(3) An all-news station might have a staff 
of about 14, plus an editor. Desk space for 
each man is necessary. This type of newsroom 
is shown in Fig. 4. 

b. News Printers. An impuitant feature 
of the newsroom is the bank of teleprinters 
representing various wire services, weather, 
etc. These must be readily available to the 
newsroom, but since they are noisy, are often 
enclosed in a separate room acoustically 
treated to reduce clatter. 

If operating personnel insist on locating the 
printers within the newsroom, consider en¬ 
closing them in a sound-proof container with 
hinged covers. Telex or TWX machines should 
also be isolated, if possible. 

c. Tape and Record Library Ideally, the 
tape and record library should be convenient 
to the studio, especially tor music-oriented 
stations. However, since the studio area may 
be congested, it may be necessary to locate 
this elsewhere; the extent to which this can 
be tolerated is very much a variable and de¬ 
pends on local operating practices. (Fig. 3.) 

For a station featuring popular contempo¬ 
rary music, a space 10 by 15 ft should suffice. 
A station with a very extensive library of clas¬ 
sical music may require a much larger area. 
Normally, the library will be used by only one 
or two persons at a lime- 

Standard cabinets used for storing 12-in.* 
diameter long-playing records can accommo¬ 
date opproximately 60 records per foot of shelf, 
allowing enough space to permit easy insertion 
and removal. 

Tapes, which are rapidly supplanting rec¬ 
ords. come in three forms: reels, cartridges 
and cassettes. Reels are stored in cardboard 
boxes; cassettes and cartridges do not require 
a separate container. 


Pet foot 

Medium Usual dimensions of shelf* 

Reels. by 7% by % in 18 

Canridoes. 5'/, by 4 by 1 in. 10 

CossellGS 4 by 2y, by % in. 8 


* Allowing space fot uprights, vertical dividers, etc 

d. Listening Rooms As part of the li¬ 
brary, or closely adjacent to it. should be facil¬ 
ities for auditing or listening to tape and rec¬ 
ords. Again, layout is a function of operating 
practices. If station personnel will use ear¬ 
phones, listening can be done in the library 
itself; if they insist on loudspeakers, the lis¬ 
tening rooms should be separate and isolated 
acoustically from surrounding spaces, partic¬ 
ularly studios. Provision for one or two listen¬ 
ing positions is sufficient. 


Fig. 4 Nawtioofti: ail-news station. 

e. Editing Room. Most program editing is 
done in the control room. However, some 
larger stations can effectively utilize an edi¬ 
ting room, which is a facility akin to a con¬ 
trol room but somewhat less sophisticated 
acoustically. Editing rooms are usually a part 
of the studio complex. 

4. Support Facilities 

a. Offices. Station offices will include 
facilities for executives, sales, programming, 
occounting, scheduling, operations, etc. Plan¬ 
ning is similar to that for any other office and 
will not be discussed here, except to note that 
particular attention must be given to mailroom 
and telephone switchboard requirements, since 
activity in these areas may be high compared 
with a business firm of the same size. 

Relation of offices to studios will dej^end 
on the size of the station and its method of 
operation. Some stations operate with sales, 
accounting, and other administrative functions 
remote from the studios (even in another build¬ 
ing). Programming operations, and other 
functions related to broadcasting should be 
convenient to the studios but need not be 
contiguous with them. 

h. Conference For most stations, good 
meeting facilities are essential. They will be 
used for contact with sponsors and public 
officials as well as staff and should have pro¬ 
vision for tape playback and other audiovisual 
presentations. Some stations make effective 
use of a conference room designed to double 
os a studio 

c. Reception. Planning of reception areas 
depends on whether visitors ore limited to per¬ 
sons on official business or will include the 
general public, schoolchildren, etc. If the lat¬ 


ter. a large lobby is desirable where groups 
on tour con assemble and be met by a guide 
The reception area must control access effec¬ 
tively while still providing a welcome to bona 
fide visitors. Unless a receptionist or guard 
IS on duty 24 hours a day, after-hours access 
presents a difficult problem. One solution is 
card access (similar to the system used in some 
parking gorages) for night operating personnel, 
plus a night bell for other after-hours visitors. 
The receptionist may double as switchboard 
operator 

5. Porsonnel Facilities 

a Toi/ets Plan toilets and rest rooms as 
for an office. Consider after-hours access. If 
public tours of the facility are anticipated, size 
toilet facilities for the visitors. 

b. Cafeteria. Need for a cafeteria depends 
on the size of the station and the availability 
of other food service facilities. However, even 
if a complete cafeteria is not to be provided, 
consideration should be given to a snack bar 
with vending machines. This is particularly 
important for after-hours use when other food 
service facilities ore not available or for oper¬ 
ating personnel whose duties do not permit 
them to leave the station. The snack bar can 
do double duty as a lounge. 

c. Parking Parking needs are a function 
of local conditions, including the availability 
of public transportation. Planning is similar 
to that for offices. 

Parking needs may include the following: 

Station employees 

Visitors 

General public 

Station vehicles (see following paragraph) 
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Fig. 5 Fioof plan of a station tanring a larga meUopolitan area. RIes, storage, and miraeograpli afo on anotkai 
floor (not shown). 


■ration's needs can be determined only by care- 
ful study of its operations, including the 
amount of original programming planned. 

b. Lmyoui. Layout of the on-air complex 
requires understanding of the station’s method 
of operation. Usually, direct visual contact 
is desired between studio and control room. 
Flexibility is provided by making it possible 
for each control room to handle more than one 
studio. Studio doors should not open directly 
into adjoining rooms or general corridors; 
where this is unavoidable, provide a sound 
lock at the entrance. 

Although this is undesirable acoustically, 
operating personnel may require studio win¬ 
dows to the outside, either to permit the an¬ 
nouncer to observe weather conditions or to 
give passersby a view of operations. A good so¬ 
lution in this case is use of a glassed-in corridor 
between studio and outer wall. Figure 6 illus¬ 
trates a station where this system was employed 

c. Sound tsolmtion. There is an important 
trade-off between space requirements and 
complexity of construction. Isolation between 
adjoining rooms may be accomplished by using 
dividing partitions or by separating the two 
rooms involved. While cost Is lower, the sec¬ 
ond scheme requires more floor area. Figure 6 
shows a hypothetical layout for the on-air 
facility using corridors for sound isolation. 

d. AUowmncu for Growth. Expansion of the 
on-air facility after the station is in operation is 
both difficult and costly. Accordingly, it is well 
to anticipate the need for an additional on-air 
facility. As an example, a room can be built to 
studio standards but used as a listening room, 
library, or office until it is required for studio 
purposes. 

a. Threo’dimensionmi Planning. Planning 
of on-air facilities requires consideration of 
the third dimension. In studios, maintenance of 
a minimum inside height of about 9 to 10 ft 
is important for proper acoustics. At the 
same time, space of 4 ft above the ceiling is 
desirable to accommodate ducts and other 
ceiling utilities. 

2. Newsroom The newsroom must be accessi¬ 
ble to the studio complex. A news-oriented 
station may insist on direct visual contact 
between newsroom and studio for signaling of 
"hot" news items. One solution is to place 
the newsroom on the opposite side of a corri¬ 
dor to the studio, with windows in both walls. 

3. Circulation Circulation should be around, 
rather than through, the on-air complex. Visi¬ 
tors can view operations through soundproof 
windows. Corridors can be used to provide 
separation between the studio complex and 
adjoining spaces as well as a sound lock 
between the technical spaces. 


6. FacilHias for "Remote" Operation Availability 
of lightweight, portable recording equipment 
has led to an increase in the amount of pro¬ 
gramming material originated outside the sta¬ 
tion. It is likely that this type of activity will 
increase and most stations will hove one or 
more vehicles specially equipped to handle 
remote (off-station) operations. 

Facility needs include garage space for sta¬ 
tion vehicles and storage space for portable 
equipment used in remote operations. Storage 
should be convenient to vehicle parking areas 
and safe from pilferage. The garage should 
have ac power, and space should be available 
for minimum maintenance or troubleshooting 
of mobile equipment that cannot readily be 
removed from the vehicle. 


E. Layout Planning 

1. On-Air Facilities The on-air facilities form the 
heart of the station and should receive primacy 
in planning. Since these facilities share com¬ 
mon utilities and personnel and require sound 
isolation from the rest of the building, they 
are usually grouped together in a tight "island." 
This makes for operating convenience but is 
inflexible for changes. 

a. Number of Studios. Two studios and 
two control rooms permit one studio to be used 
for editing or recording while the other is on- 
air. Some small stations get by with a single 
studio, using a second microphone position 
in the control room. Similarly, automation may 
obviate the need for the second studio. A larger 


F. Studio Acoustics 

Acoustical design of studios, control and edit¬ 
ing rooms requires the services of a specialist, 
particularly for the architect unfamiliar with 
such work. However, this section will touch 
on some of the points about which he should 
be consulted. 

1. ObjtCtivM of Acoottical Design Basically, there 
are two objectives in the acoustical design of 
on-air facilities. The first is to attenuate or 
exclude unwanted sound from the room, and 
the second is to provide the desired acoustical 
characteristics within the room for the sounds 
reaching the microphone. The latter require¬ 
ment has been simplified by extensive use of 
prerecorded music, since acoustical require¬ 
ments for speech are less critical. Atten- 
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uation is still critical. |iarticuliirly in stations 
offering contemporary rock music, where 
listening in adjoining rooms is done at high 
sound levels. 

Each of these objectives will be considered 
in turn. In either case, the key planning factor 
is the nature of the broadcasting operations. 
it is must important that station management 
participate in setting acoustical design targets. 

Acoustical design for control rooms is sim¬ 
ilar to that for studios. The objective is to 
have the sound (from loudspeakers or ear- 
phonesi reaching the control operotor's ear 
match that originated in the studio (or 
prerecorded) as closely as possible. 

2. Room to-Room Isolation 

a. Attmnuat/on To exclude sounds, each 
studio and control room is designed as a sep¬ 
arate "envelope," independent of the basic 
building structure. The first step is to establish, 
for each room, the permitted level of residual 
noise, usually expressed in noise criteria (NC) 
levels.' Typical NC levels are 20 for studios 
and 25 for control rooms. 

The next step is to identify sources of hostile 
sound and to establish required rooni-to-room 
attenuation factors. Attenuation, expressed 
in decibels, represents the sound power loss 
from one space to onother and determines the 
design of partitions, hung ceilings, windows, 
etc., and the need for independent “floating ’ 
floors It should be established only after 
the most careful consultation with station 
manogement. As an example, if adjacent 
studios will be used only for news and inter¬ 
views. the room-to-room attenuation may be 
about 40 db—using construction similar to a 
good private office. Where loud music is to be 
played, required atteriuation can reach GO db 
or even higher, with significant effect on coat 
and complexity of construction. 

On the other hand, planning should also 
consider future program changes, since it is 
very difficult to upgrade a studio without total 
reconstruction. 

h Floor Isolation. Successful radio studios 
have been built using a common floor slab. 
Again, this is very much a function of the sound 
levels expected within the rooms Where 
extreme sound levels are unavoidable, each 
studio must be placed on its own floating floor 
supported on springs or neoprene isolators- 
Note that where used, the floating floor will 
also support the entire studio envelope: inner 
walls and ceiling. 

c. Doors. Doors are the Achilles' heel of 
every studio installation. A sound lock is an 
arrangement of two sound doors separated 
by a small vestibule. It is analogous to a light 
lock at the entrance to a photographic dark¬ 
room in that it prevents accidental sound leak¬ 
age into a studio if Ihe door is opened while 
the studio is in use. ’Hostile" sounds, such as 
those that may become a problem when there 
are two separate studios, should be separated 
by at least two doors which should, if possible, 
not be opposite to each other. 

Doors should be sound rated and equipped 
with gaskets or seals, including drop seals at 
the threshold. They should have hydrntilic 
closers and handles (instead of latches) and 
should be provided with small viewing ports. 

d. Omsign Details 

(1) Windows must be tightly gasketed. 
Multiple-pane windows are common; whether 


' Smee the apparent loudness of a sound 
vanes with its pitch (fnrquencv), curves relat¬ 
ing sound power level to frequency, known as 
noiso criteria (NC) curves have been developed 
to express thr> levels of residual noise in n 
room 


they ore actually needed is a function of room- 
to-room attenuation For most purposes, two 
panes are sufficient; but to be effective, the 
two panes must be in iirdependani frames 
arrd must be of different thickness to prevent 
rosonanco. 

(2) Fluorescent lighting, if used, should have 
ballasts remoted. 

f3| Particular attention must bo paid to pene¬ 
trations through the envelope; entries for duct¬ 
work. conduit, cable trays, and other services 
must all be designed and not left to the con¬ 
tractor if they ore not to defeat the carefully 
planned envelope. 

(4) Corridors within the on-air complex 
should be carpeted to minimize foot-impact 
noise. Consideration should also be given to 
carpeting areas above the studio complex. 
Opinion differs on the need for carpeting within 
the on-air facilities themselves While absorb¬ 
ing foot noise, it makes movement of equip¬ 
ment difficult. 

(5) Studio tabletops should be of cork or felt 
to minimize paper-shuffling noise, and to pre¬ 
vent unwanted reflections of the ’ talent's" 
voice. 

3. Room Acoustics Room acoustics requires Ihe 
proper balance between 'hard (sound-reflect¬ 
ing) and "soft" (sound-absorbing) surfaces, 
which is a function of the type of sound (speech, 
music, etc.), the room size, and the type of micro¬ 
phones that will be used. The tendency is 
towards very “dead" (absorbent) studios and 
control rooms (If reverberation is desired, it 
can be added electronically.) Absorbent wall 
treatment and closely held microphones reduce 
Ihe problem of reflection from parallel, hard 
surfaces that used to require skewing of oppo¬ 
site walls. Highly directional microphones may 
also prevent unwanted echos or slap' from 
hard glass surfoces. Whore n naturally "live" 
(reverberant) studio is required, walls should 
be skewed. 

It is also important that sound absorption be 


uniform over the frequency spectrum. This is 
done by spacing out absorbent material such 
as fiber glass over a portion of the wails and 
ceiling. 

A traditional rule of thumb for studio acousti¬ 
cal design is that the height, widtli, and length 
should be in the ratio of 3:4:5. 

G. Utilities and Services 

1. Electricity 

a. Rower Source For a radio station, the 
most important utility is a reliable power 
source Incoming service should be stable as to 
both voltage and frequency and free from inter¬ 
ruptions. 

b Technical Power Electronic equipment 
should be fed from a separate techni¬ 
cal’’ or “clean" power feeder. No lights or 
building loads should bo placed on this feeder. 
Where voltage fluctuations are expected, pro¬ 
vide voltage regulators for the technical power 
feeder 

Secotidary wiring from a technical power 
panel within the room to the electronic equip¬ 
ment is usually part of the radio equipment 
installation, but the architect may have to pro¬ 
vide the necessary conduits or raceways. 

c. Emergency Power Even with a reliable 
power source, outages and blackouts" are still 
possible. The most common emergency power 
source is a diesel engine generator equipped 
with controls to start automatically when volt¬ 
age drops to a predetermined level. An auto¬ 
matic transfer switch shifts from normal lo 
emergency power and prevents simultaneous 
connection to both sources. A brief off-air 
period can usually be tolerated, so that the cost 
of no-break power is not warranted If the 
station is a member of the government-spon¬ 
sored Emergency Broadcasting System (EBS), 
it will require a two-week fuel supply. 

2. Ait Conditoning Air conditioning is required 
in the studio’s control end equipment rooms to 
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Fig. 6 Hypothetical layout for a radio studio built around a central core. (Oesioned by Fenwick S. LaBoiteaux } 
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protaci senaiiiva equipment, ae well ae for 
comfort, and it ie ueually provided in other 
areas in keeping with modern praoticee. 

Special consideration must be given to 
acouetical requirements to prevent ductwork 
from carrying unwanted sounds from one room 
to another and to exclude fen and duct noises. 
Proper acoustical design of the air*condition< 
ing system starts with equipment selection and 
its isolation from the building structure, it 
includes careful duct routing to avoid short 
circuiting of sound from one area to another 
with mains located outside the omair complex. 
It also includes proper use of sound traps, 
turning vanes, flexible connections, and duct 
insulation to remove residual duct noises. 
Finally, careful attention to wall penetration is 
essential. 

Air distribution inside these areas must be 
at low enough velocity to keep air and duct 
noises within the noise criteria (NC) levels 
selected for the space. As a rule of thumb, 
air velocities in branch ducts should not ex¬ 
ceed 400 fpm at the point where the duct enters 
the studio. Velocity out of the diffusing element 
should not exceed 300 fpm, and 200 fpm is 
preferred. In addition to maintaining this low 
velocity, diffusers must also be of a type that 
will not in thamselves generate noise. 

3. Coaiiniinicationi 

a. Audio Signof Foods. Except where 
studios and transmitter facilities share a single 
facility, broadcasting signals are transmitted 
from the studios to the transmitter by micro- 
wave, leased telephone lines, or a combination. 
Where microwave Is to be used, a study must 
be made of terrain profile, since microwave 
requires a direct line of sight, intermediate 
stations are used to surmount obstacles. 

Central network programming may also bs 
received by either microweve or leased tele¬ 
phone lines. 

£>. Toiophono. Tolox, mod Wiro Printors- 
Telephone services ere important, particularly 
for a news-oriented stetion. Moat stations will 
probably require one or more wire service tele¬ 
printers. Consideration should also be given 
to the need for telex and facsimile installations. 

c. Point'tO’Point Rodio. A news-oriented 
station will have a significant requirement for 
local radio communicationa facilities. These 
are facilities for point-to-point wireless com¬ 
munications between the station and its report¬ 
ers in field locations and are similar to police 
and fire radio. Usually transmiasion raquire- 
manta can be aatisfied by roof-mounted anten¬ 
nas. Roof antennas are also required for radio 
and television pickup. 

4. Aadio Wirino Audio wiring is the low-voltage 
cabling, similar to telephone wiring, ueed to 
interconnect the electronic equipment and 
transmit the broadcasting signals within the 
studio. It is quite extensive and muat be consid¬ 
ered in design. Audio wiring may be distributed 
by one or more of the following: 

Floor trenches with removable covers 
Underfloor duct, oonduH, or raceway 
Hollow, elevated fioora similar to those 
used in computer rooms 
Overhead cable traya or raceways 
Horisontal baseboard raceways 

Floor channels and underfloor duct do not 
lend themselves to future changes in equip¬ 
ment layout. Cable traya or “ladders" ere the 
moat flexible from the maintenance atandpoint, 
since cables are easily removed and inaerted 
but are acceptable only if permitted by local 
codes. Cable system routing muat be carefully 
checked for the interference with ducts and 


lights (if in the ceiling) and to avoid com¬ 
promising the acoustical “envelope" surround¬ 
ing each studio and control room. 

6. Otfiar Following is a brief checklist of some 
of the other systems that may be required: 

e. Comprossod-oir mnd Control Vacuum 
Systems. Large stations and networks may 
require central systems serving control rooms, 
rack rooms, and maintenance shops. They are 
used for cleaning and general maintenance. 

b. Loudspookor System. 

c. TV Monitor Syotom. 

d. Clock System. 

II. RADIO TRANSMITTER FACILITIES 
A. Descri|ttiofi 

Radio transmitters may be attended or un¬ 
attended. In some smaller stations, transmittar 
and studios shore a single building; but for AM 
facilities, this usually means a lesa than opti¬ 
mum location for one or the other. The fol¬ 
lowing discussion assumes that studio and 
transmitter facilities are separate. 

Besides the transmittar building, the main 
feature of e transmitter installation la the 
broadcaating antenna. For AM stations, the 
antenna is usually one or more radielir>g tow¬ 
ers. For FM, the tower aervea es a support on 
which a separate radiating antenna is mounted. 

1. AM Traasmittaft For an AM transmitter, 
the main structures will include the towers 
and their foundations, the guy anchorages 
(usually three, spaced radially at 120^ about 
each tower base), and the transmitter build¬ 
ing, which will be discussed subsequently- 
There is also a small building, of concrete or 
block, at the base of the lower, known as the 
“tuning house" or “coupling houee." which 
houses equipment for matching the transmitter 
end its transmission lino to the impedance of 
the antenna. 

An important but less obvious feature of AM 
installations is the ground system. A copper- 
mesh screen, about 40 by 40 ft, Is centered 
at the base of the tO¥ver. Buried copper cablea 
extend outward radially from the mesh every 
three degrees. These are generally 6 to 12 in. 
below ground surface. 

If the antenna is “directional,** i.e., designed 
to broadcast in a particular, nonuniform pat¬ 
tern. multiple antennas (an “array”) must be 
used instead of a single tower. Tower height 
is a function of the station's assigned wave¬ 
length, with most AM towers between one- 
quarter and five-eighths of a wavelength in 
height. As an example, a station with a fre¬ 
quency of 600 kilohertx (kHi) (1 kHi = 1,000 
cycles per second) has a wavelength of 1,640 
ft and could have a lower height of between 400 
and 1,050 ft. 

Becauae of the coal and lend area required 
for an AM transmitter, some competing sta¬ 
tions have joined forces to operate from a 
single tower. This arrangement calls for highly 
specialixed design of the tower, and services 
of a professional radio engineer become es¬ 
sential. 

2. FM TrtfitRlICtCfl FM facilities are limited to 
the antenna, which ia usually mounted on a 
tower or mast, plus the transmitter itself. It 
is common for several FM stations to share a 
single mast or lower as well as for FM anten¬ 
nas to be mounted on a TV or AM antenna 
tower. 

The main requirement for an FM antenna ia 
height to clear the surrounding terrain. FCC 


regulations control the relationship between 
height and allowable brondcasling power, 
which depends on the class of station. Most 
FM antennas are between 200 and 1,000 ft 
high. 

B. Site Selection 

1. LocitiOfI Transmitter location is determined 
by antenna requirements, which differ sharply 
for AM and FM. For AM iransmittars. a rural 
location is usually necessary to achieve the 
required ground conductivity and avoid inter- 
ferenoa with reception in nearby homea. as well 
as to find the space needed for the ground sys¬ 
tem. FM antennas, on the other hand, require 
mainly height and have been successfully 
located in cities, on lop of tell buildings. 

2. Araa Raquirsd For an AM station, the site 
must be large enough to contain the antenna 
array plus the guys and ground radials. Tower 
guys require a radius of about two-thirds the 
tower height, while the ground redials should 
be about half the length of the station's wave- 
iengih. In the example given above of a station 
with a frequency of 600 kHs, the ground radials 
for a single lower should be about 820 ft long. 

For an FM station, the site need only bo large 
enough to contain the lower baae (or the guys, 
in the case of a guyed lower) plus a small 
transmitter room. Thus, a tall building that can 
support the required mast makes a good FM 
transmitter site. A TV tower that can carry an 
additional antenna is also a good location. 

3. Tachaicaj Coaiidarationt Site aelection for a 
transmitter facility ia highly technical and ia 
beat entrusted to a consulting engineer special¬ 
ising in this kind of work unless the station 
itself posesses the necessary expertise. In 
addition to studies of ground conductivity (for 
AM), careful analysis must be made of poten¬ 
tial interfereno*e with other stations, all In 
accordance with detailed FCC regulatione. Air 
traffic patterns must also be considered, es 
must local toning regulations. 

4. Otiiar Cofitidaratioat In addition to the neces¬ 
sary technical considerations, the site should 
have: 

All-weelher access 

Reliable power supply 

Reliable telephone service 

Parking space 

It should lend itself to proper security. It should 
be possible to provide water and sanitary 
sewage either from public utilitiea or on-aite 
facilities. 

C Siti Planning 

The ground area required by the epread of the 
guya end the need to accommodate the ground 
radial syatem can be quite exteneive. Some of 
this acreage can be sold or leased out provided 
provision is made in the lease or deed for pro¬ 
tection end meintonanoa of the ground system. 
Similarly, the area between the tower base end 
the guy anchorages, which is largely unused, 
can be devoted to grating or other uses that 
will not disturb the ground system. 

Safety should be considered in locating 
tha transmitter building. Although structural 
tower failures are rare, collapaes caused by 
accident (aircraft) or sabotage are not un¬ 
known. If poaaible, the tranamitter building 
ahould be ao placed that, in the event of auch 
a catastrophe, the tower would be likely to fall 
clear of the building. An AM tranamitter may 
be located some distances from the antenna. 
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Fig. 7 Small AM or FM transmitter building. 


FM transmitters must be as close to the tower 
as possible, to minimize line losses. 

Concern over continuity of broadcasting has 
led some stations to provide an auxiliary anten¬ 
na. This is costly both in terms of construction 
and land area Perhaps a better solution is an 
agreement with other stations permitting some 
kind of dual use of their facilities in the event 
of an emergency. 

0. Construction 

1. General 

a. Grounding For an AM facility, all struc¬ 
tures within the transmitter area, including the 
transmitter building, must be properly ground¬ 
ed and tied into the ground radial system. In 
concrete buildings, reinforcing steel must be 
mode electrically continuous and bonded to 
the ground radial system. 

A. Sod Conditions AM antennas have been 
located in marshy or waterfront land, to take 
advantage of good soil conductivity. This may 
require pile foundations for towers and build¬ 
ings. in swampy areas, consideration must be 
given to possible land subsidence which could 
affect the grounding system. 

2. TowofS A ground-supported tower is usual¬ 
ly designed as a slender mast, pinned at the 


base and braced by one or more levels of guys. 
Fixed-base or caritilevered towers (without 
guys) are now used only for masts on the roofs 
of buildings. The tapered shape of a self-sup¬ 
porting tower is also undesirable for an AM 
transmitter where, os previously indicated, the 
tower itself is the radiating element. Elec¬ 
tronic considerations will determine the height 
and general arrangement of the tower. 

AM towers, which are usually of steel, are 
given a heavy coating of zinc galvanizing. This 
serves to protect the tower, but its primary 
purpose is to provide electrical conductivity. 
At radio frequencies, the ^'current' flows 
mainly along the outside periphery of the 
tower. Sections of the tower must be electrical¬ 
ly bonded together for the tower to function 
properly. 

FM towers serve only to support the separate 
antennas and are designed purely for struc¬ 
tural considerations. All towers require avia¬ 
tion marking (alternate white and orange strip¬ 
ing) and obstruction lighting; details are found 
in FCC regulations. 

3. Transfiiittei Building in addition to space for 
the transmitter itself, there should be space 
for the associated equipment racks, mainte¬ 
nance, spare parts storage, and toilet facilities. 
Even an "unattended' facility is occupied peri¬ 


odically for inspection and maintenance. If the 
station is (|uite remote, minimal kitchen facil¬ 
ities and a shower may be desirable. 

The amount of equipment which must be 
contained in the transmitter building depends 
on the stations assigned operating power. 
This can vary from 250 watts for very small 
stations to 50 kilowatts for the larger commer¬ 
cial stations. For the larger stations, equipment 
may be quite heavy, so that floor loads must be 
checked, particularly when locating the trans¬ 
mitter in an existing building. 

In cold climates a carport may be desirable 
to protect the operator and his vehicle against 
ice falling from the tower. This can be a more 
serious hazard than it may at first seem. 

When two or more stations share a single 
antenna system, the need for separate trans¬ 
mitter buildings or rooms will be determined 
by local operating preferences; both systems 
work well. Figure 7 shows the layout for an 
unattended transmitter in a rural location. 

4. Utilities 

a. Communications. Program signals may 
be brought to the transmitter by leased tele¬ 
phone lines, microwave, or a combination. 
Microwave requires a series of direct lines of 
sight. 

h. Power Some transmitters have two pri¬ 
mary power services from different substations 
and feeders for greater reliability: usually auto¬ 
matic switching between services is included 

Emergency power is required lor Emergency 
Broadcasting System (EBS) stations and may 
be desirable for others, particularly where the 
primary power source is subject to interrup¬ 
tions. If provided, it should be sized to handle 
minimal lighting, tower obstruction lighting, 
and transmitter ventilation as well ns the trans¬ 
mitter itself. 

c. Heating, Ventilating, Air Conditioning. 
The transmitter generates considerable heat, 
which must be removed by mechanical ventila¬ 
tion. This system consists of a filtered intake 
with a ducted exhaust connected directly to the 
transmitter. Dampers are arranged so as to 
reduce the amount of outside air during the 
winter and make use of the transmitter heat 
Supplemental heot is usually required to main¬ 
tain comfortable working conditions in winter. 

Air conditioning is not required unless the 
transmitter plant will be occupied for a large 
part of each day. 

d. Lighting. Good lighting (office levels) 
should be provided to facilitate housekeeping 
and maintenance. 

a. Site Development. Since on AM tower is 
dangerous when in operation, its base must 
be fenced, as should each of the guy anchor 
blocks, to discourage tampering with the guys. 
Fencing of the entire area and security lighting 
may also bo desirable. Planting or other erosion 
protection for the ground around the tower 
should be provided. 
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TELEVISION BROADCASTING FACILITIES 

A. Scopa 

Talavialon broadcasting facilitisa range from a 
tiny station serving a small community to a 
major natwork facility with multiple studios 
and eKtansiva supporting facilities providing 
programming to hundreds of city and regional 
markets. Because of the wide variation in 
requirements, this article will be limited to 
basic planning considerations plus a brief 
description of each of the facilities that may 
be required. Emphasis is on program origina¬ 
tion facilities; transmitter installations are 
covered only briefly. 

B. Classification 

Television facilities may be classified as to pur¬ 
pose, type of programming, and extent of audi¬ 
ence involvement. These factors, plus the sise 
and budget of the station, determine the facil¬ 
ities to be provided and their relationships. 

1. PlupOM 

а. Loemt Stmtion. A local television station 
serves a defined geographical area as autho¬ 
rised by FCC licensing. Programming will 
reflect the sise of the market (area served) 
which may range from a small town to a large 
metropolitan area. Many local commercial 
stations are affiliated with one of the major 
networka, which provides a large portion of 
their programming. Another common source 
of outside programming is syndicated tape 
and film. 

б. /Vetwork. Program origination facilitiea 
for a television network differ from those of a 
local station in that they are uaually larger, with 
a greater variety of supporting services. They 
originate program material for use by affiliated 
local stations. 

c. Ca6/e Telmyision (CATV) Facilities for 
cable television consist of a receiving antenna 
and a small head end building containing the 
aasociated electronic equipment. Incoming 
programs are distributed over a network of 
cables to subscribers. Some CATV operators 
have austere studios suitable for local news 
and interviewa. 

d. Other Schools and industrial concerns 
are making increased use of television for 
educational and training purposes and have set 
up studio facilities for this purpose. Programs 
may be broadcast or distributed over closed 
circuits. In addition, a number of cassette-type 
media are now available on which programs 
may be recorded for later playback on closed 
circuit. 

2. Type of ProgfManiiag A basic planning factor 
is the extent of locally originated programming 
material as opposed to network-supplied or 
syndicated material. Locally originated pro¬ 
grams require a studio; studio type and extent 
of supporting facilities will depend on nature 
of programming planned. 

a. (Vews studio requirements are usually 
quite simple. Supporting facilities will include 
news gathering services, plus storage and edit¬ 
ing facilities for film and videotape. Coverage 


of local news events will require remote equip¬ 
ment. 

6 /nfervrew and pane/ discussions con be 
handled with the simplest of studios and mini¬ 
mal support facilities. 

c Drmmmtic progrmms (such as soap operas) 
call for elaborate facilities, extensive sets, 
props, makeup, wardrobe, and other support 
facilities Studio lighting is also more elabor¬ 
ate. 

d Musical and variety programs are the 
most demanding Studios must accommodate 
anything from a single performer to a large 
group and require great flexibility in lighting, 
scenery, properties, etc. Supporting facilities 
are similar to those for dramatic programs, but 
usually there is less opportunity for reuse of 
materials in subsequent programs. 

e. "Remotes," or broadcasts originated out¬ 
side the station s studios, include coverage of 
sports events, political conventions, news, 
and other public events. Facilities required 
for this type of operation (in addition to control 
room and other technical facilitiea required 
for on-pramiaes programming) are described 
below. 

3. Audience and Public Invohreiiient Studios may 
be further classified as audience or nonaudi¬ 
ence. An audience studio is a cross between a 
theater and a studio, with the usual theater con¬ 
siderations of sight lines, audience acoustics, 
and public safety complicated by the require¬ 
ments for camera operation and lighting. 

The public may be involved in television 
facilities in ways other than as studio audi¬ 
ences. A station planning to encourage visitors 
to view the behind-the-scenes operations 
should make ample provision for such circula¬ 
tion. 

Another case is the special-purpose facility 
which has as a major function, the training of 
television technicians and operating personnel. 
Here, control rooms and other supporting facil¬ 
ities must be planned to do double duty as 
classrooms. 

C. Other Planning FactcKS 

In addition to the classifications described, the 
following factors must also be considered: 

1 Hours of operation. 

2. Union regulations affecting technicians, 
stagehands, etc. 

3. Management decisions on contracting out 
vs. work done in-house. Examples are rental of 
scenery props and costumes and outside film 
developing and storage. 

0. Site Selection 

Site selection has much In common with radio 
studios, but it will also depend on the planning 
factors previously enumerated. The site for an 
audience studio is planned much as is that for 
a theater, with considerations of parking, trans¬ 
portation, and audience egress. 

All studios require truck loading facilities 
for delivery and removal of heavy cameras and 
electronic equipment and —if dramatic or vari¬ 
ety programming is planned— scenery and 


properties. Insofar as possible, avoid a site 
subjected to vibration, such as that caused by 
a highway. 

E. Facilities 

The listing which follows includes spaces re¬ 
quired in a larger stetion, a network or a col¬ 
lege facility where exposure to all facets of 
television broadcasting is desired. Smaller 
stations will require fewer and less elaborate 
facilities. 

1. Studios A television studio is any room 
where television cameras are used. Studios 
range in siie from that of a regular office (with 
the camera shooting in through a window 
or open door) to large studios of 100 by 100 ft 
used for dramatic or variety programming. Be¬ 
cause of its importance, a brief discussion of 
studio planning is contained in Section G. 
(See Fig. 1.) 

2. CofitfOl Roosts Control rooms contain elec¬ 
tronic equipment for monitoring and control¬ 
ling the studio output. They may have sepa¬ 
rate compartments for sound (audio), picture 
(video), and lighting control. An announcer's 
booth incorporated with the control room must 
be acoustically isolated, since it contains a 
live microphone. 

Control rooms must usually be accessible 
to the studio which they serve; direct visual 
contact may or may not be necessary, depend¬ 
ing on operating practices (Fig. 2). 

Acoustical considerations are similar to 
those for radio control rooms. Lighting should 
be adjustable to permit observation of tele¬ 
vision monitors. 

3. Technical FtcilHitS Technical facilities house 
the extensive electronic equipment which sup¬ 
ports broadcasting operations Because of the 
space required and the fact that some of this 
equipment is noisy, only the smallest stations 
locate it in the control rooms. 

To facilitate maintenance, the technical 
facilities are often grouped together in a Cen¬ 
tral Technical Area (CTA). CTA need not be 
adjacent to the studios, provided good com¬ 
munications are available A dust-free temper¬ 
ature-controlled environment is essential. Fol¬ 
lowing are the facilities that make up CTA: 

a. Equipment (Rack) Rooms. The equip¬ 
ment room houses ancillary electronic equip¬ 
ment that does not require attendance or ad¬ 
justment during programming, such as audio 
and video equipment, switching devices, trans¬ 
mission equipment, etc. A separate room fa¬ 
cilitates maintenance and simplifies design 
of the control room. The rack room need not 
be adjacent to the control room(s) but should 
be convenient to the maintenance shop. 

b. Videotape Recording (VTR). The usual 
medium for television recording is magnetic 
tape using a device called a videotape recorder 
(VTR), which resembles a very elaborate mag¬ 
netic sound tape recorder. The VTR area for a 
local station may contain from two to six ma¬ 
chines. Central network facilities will have 
more. 
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Fig. 1 Typical studio layout. 


C. Tmlecinv. Despite the udvarttages of 
magnetic tape, much television programming 
will continue to originate as motion picture 
film. In addition to the popularity of full-length 
feature film as television fare, off-station news 
and spcrcial events are usually easier to record 
with portable motion picture cameras. As the 
name implies (re/e-television, c/ne-cinema). 
telecine contains assemblies that combine 
motion picture and slide projectors with a 
television camera. Size will depend on the 
number of machines to be housed. 

d. Master Controls Larger stations with sev¬ 
eral studios may require a central or master 
control for final switching and monitoring of 
the on-air operation. 

e. Maintenance Shop. This is an elec¬ 
tronics workshop with considerable space 
for spare parts, it must be as convenient as 


possible to the central technical area, ideally, 
it should also be convenient to the control 
rooms, but this is not always possible. 

f. Telephone Equipment Room. For large 
stations and network facilities, telephone 
equipment associated with transmission of 
television programming requires a substan¬ 
tial floor area which is usually close to or a 
part of the central technical area. (This equip¬ 
ment is distinct from that used for normal 
telephone communications.) 

g. Film Recording This orea contains 
equipment for recording, on motion picture 
film, material originated electronically. Before 
the advent of magnetic tape, this was the only 
method for recording television programs. 
Some network installations and very large 
stations may still require a film recording fa¬ 
cility which can be adjacerrt to or part of tele¬ 


cine. Useful adjuncts to film recording are a 
darkroom and viewing room. 

h. Video Cartridges. New methods avail¬ 
able for recording television programming 
in cartridge or cassette form include film (Elec¬ 
tronic Video Recording), magnetic tape, plastic 
tape, and plastic disks. While most arc not 
yet of broadcast quality, they may in time 
supplement videotape and film ns program 
sources, much as tape cartridges now supple¬ 
ment phonograph records in commercial radio 
studios. Possible facilities* needs cannot yet be 
predicted 

Program Control. This is a room resem¬ 
bling a control room without a studio where 
television signals from various sources —such 
as telecine, VTR, or live remotes - are com¬ 
bined electronically to producn a complete 
program It is useful where studios are heavily 
used and much off-premises work is antici¬ 
pated. A program control room is required only 
for the largest stations or network facilities. 

4. News Even the smallest station will have 
local news. The following facilities would be 
required for a largo station or a central network 
facility: 

a Newsroom. This is similar to a news¬ 
paper "city room" with desk and telephone 
space for newsmen. It usually contains or is 
adjacent to wire service printers and is usually 
equipped with TV monitors. 

b. Library and Archives. Just as a major 
newspaper will maintain a file of clippings, 
a large news operation will have a library of 
film and tape ns well as reference books and 
other resources. This should be accessible 
to the newsroom. 

C Special News Studios. Since the live 
action" in a news broadcast is usually limited 
to a man at a desk, larger stations may want a 
small studio opening directly off the newsroom 
from which news programs may originate with¬ 
out tying up one of the regular studios. When 
not in use as a studio, it serves as an office. 

d. Graphic Arts. This is a facility lor rapid 
production of charts, photos, and other visual 
materials. It is used ezfensively for news ns 
well as other programming. It may vory from a 
single artist's desk in a small operation to a 
large room with many artists and facilities, 
such as a Statmaster, lor photo developing 
and printing. 

5. Studio Support Facilities The following rooms 
are basically similar to corresponding spaces 
in legitimate theaters and will not be discussed 
in detail. Need for them depends on the type of 
programming. 

a. Rehearsal halls (these are best kept 
away from the studio to minimize sound 
problems). 

b. Wardrobe rooms 

c Dressing rooms (individual and groiip). 

d Mokeup rooms. 

e "Talent"' lounge for performers (conven¬ 
ient to studios ond dressing rooms). This is 
often called a "green room" ofter a similar 
green-painted room in a well-known concert 
hall 

f Multipurpose rooms. These are rooms 
about the size of a chorus dressing room which 
can be used, as the occasion demands, for 
dressing rooms, rehearsal of small groups, 
lounge, music origination, etc. 

g Ready storage for scenery and props. This 
must be available as close as possible to the 
studios to minimize handling. 

"'Talent*' refers to the actors announcers 
and other performers who appear or are heard 
m programs 
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F'm. 2 Studio control room. Note that the control room shown has no visual contact with the studio; wall space is 
used for television monitors. 


h Cruw's lounge. This shnuld also be con* 
venieni to the studio area 

i. Storage for cameras, microphones, and 
lighting eguipmuiri. This should bo convenient 
to studios, and if possible, to the maintenance 
shop. 

6. Scenerv Facilities for a large station or net* 
wotk will include scenic design (art studio with 
possibly blueprinting or photostating ser¬ 
vices!, production (carpenter shop, paint shop, 
stage electrical shop), scenery and property 
(prop) storage, and facilities for disposal of 
unwanted scenery. 

Facilities to be provided depend on business 
decisions as well as station sixe and program* 
ming, since many of these functions can be 
contracted out. Some networks maintain a cen* 
tral scenery fabricating department from which 
materials are trucked to and from off-promises 
studios. Whether made on premises or off. 
scenery and props constitute a significant 
materials handling problem. The general flow 
is shown graphically in Fig. 5. 

7. Film Facilities for processing (developing), 
editing (cutting), and storage of film are idem 


should be easily reached from sales and execu¬ 
tive areas and convenient to rest rooms and 
offices. They are not usually related to the 
studio or technical facilities. Viewing rooms 
should have facilities for 16 mm and 35 mm 
motion picture film (if posstble, with a separate 
projection booth) as well as television mon¬ 
itoring. 

It is often possible to arrange viewing rooms 
so that two rooms share a single projection 
booth. Local code requirements will influence 
planning and design. The viewing room may 
also be designed to double as a conference 
room. 

11. Facilities fot Outside (Remote) Ptogram Ohginetion 
By contrast with radio, facilities for remote 
(off-premises) television broadcasting are quite 
elaborate. A station planning such activities 
will require the following: 

a. Oaroge or parking space for the mobile 
vans contoining remote equipment. Since these 
may be tailor than ordinary vehicles, a careful 
check of overhead clearances is required. 

b. A field shop for maintonance of the equip¬ 
ment and for storage of gear. This must be con¬ 


venient to the garage area, since some of the 
equipment cannot bo readily removed from the 
vans for servicing. 

c. For a station with much off-premises 
work, an extra control room (without a studio) 
is useful This permits putting together a 
remote without tying up one of the regular 
studios. (See 3i, Program Control.) 

12. Echo Chambers Echo or reverberation 
effects are obtained in one of two ways: using 
“natural echo chambers (highly reverberant 
rooms) or by means of artificial reverberation 
devices. The natural (physical) echo chambers 
require isolation from surrounding noise, 
otherwise they can be located anywhere Need 
for reverberation sources depends on the type 
of programming contemplated. 

13. Offices With the exception of those direct¬ 
ly related to production, offices may be remote 
from the studios (even in another building), 
but they should be convenient to viewing 
rooms. Executive offices and conference rooms 
will require closed-circuit television feeds. For 
major network facilities, consider offices for 
outside “show units ' (producer, director, and 
their assistants) as well as other employees. 

14. Personnel Fncilitiet The larger activities may 
require cafeteria, first aid, and other support 
facilities customary in an industrial building. 
In planning circulation and toilet facilities, con¬ 
sider visitors, schoolchildren, and studio 
audiences. 

15. Building Maintenance Because of the heavy 
investment in facilities and equipment, tele¬ 
vision facilities are usually intensely used. 
Similarly, continuity of air conditioning, elec¬ 
tric power, and other building services is 
essential. These factors dictate allocation of 
adequate space to building maintenance such 
as cleanirrg, repair shops, and spare parts 
storage. 

Utility areas, such as transformer vaults and 
mechanical eqtiipment rooms, should be liber¬ 
ally sixed both to facilitate maintenance and to 
accommodate future alterations without inter¬ 
rupting broadcasting operations. 

16. Site Development 

a. Parking needs must consider: 


tical to those in commercial film laboratories 
and in many cases these functions (except 
possibly editing) are performed for the station 
by a commercial film laboratory. 

Film storage and handling facilities are usual¬ 
ly strictly regulated. In the absence of local 
codes, refer to National Fire Protection Associ¬ 
ation pamphlets. 

8. Sound Eflocts Central sound effects rooms — 
similar to small radio control rooms ~ ore re¬ 
quired only in the larger facilities. They need 
not be adjacent to the studios provided good 
intercommunications ore available. 

9. Music Origination Rooms These provide musi¬ 
cal background to a studio program. If the 
instrument (piano, organ, etc.) does not appear 
visually, it may be located in a separate room to 
avoid cluttering up the studio. Usually, very 
close microphone techniques are used, so that 
acoustical requirements are not severe. 

10. Viewing (Screening) Rooms A viewing room 
may be anything from a room with a 16 mm 
projector on a table for previewing films to an 
elaborate miniature theater for showing pro¬ 
grams to prospective sponsors. The latter typo 
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Fig. 4 Pedormef ("talenr’) flow. 


Station employees 

Visitors on business, such as custom* 
ers, performers, and tradesmen 
Studio audiences 

Generol public (guided tours, school¬ 
children. etc.I 
Station vehicles 

b. Off-street loading facilities are essential 
for scenery and properties as well as he4tvy 
cameras, dollies, and electronic equipment. 
Access is required from the loading facilities 
to shops, storage area, and studios. 

c. Some stations make special use of their 
outside facilities for programs such as farm or 
animal shows. 

F. Planning Considerations 

1. Circuittion Organization of o typical tele¬ 
vision station is shown schematically in Fig. 3. 
A televisiort broadcasting fociiity includes quite 
divergent functions. Flows of people and ma¬ 
terials that may be in conflict must be separated 
as in a manufacturing plant Some of these 
flows are described below: 

m. Office personnel require access to pro¬ 
duction or technical spaces only rarely. Execu¬ 
tive and sales personnel require ready access 
to conference and viewing rooms. 

b. Visitors should be controlled. Sponsors 
and other official guests should have ready 
access to offices and screening rooms without 
going through production or technical areas. 

c. ‘Talent" (performing artists of all typos) 
require access to studios and studio support 
facilities (see Fig. 4). 

d. Technicians and production personnel 
require access to their areas and to studios 

a. Talent, technical, and production per¬ 
sonnel should not have to pass through office 
areas. 

f Studio audiences, where used, should 
have access only to studio and toilets. Visits 
to production or technical spaces should be 
carefully controlled, as on guided tours. 

g Scenery and props involve significant 
materials-handling operations. Figure 5 shows 
the major flows which should be separated, 
insofar as possible, from the “people” (low. 

h. "Show unit” offices (producer, director, 
and their staffs) are preferably located within 
easy access to studio facilities, although this 
is not always possible. 

2. Expatltion Studios and technical rooms are 
very difficult and costly to expand unless ex¬ 
pansion is contemplated in the original con¬ 
struction. One approach is to build the basic 
shell large enough to accommodate all antici¬ 
pated requirements Interior finishes are de¬ 


ferred and the space to be used for studios in 
the future is, for example, used initially for 
scenery storage. Where the site permits, a 
second approach is to locate studios next to an 
outside wall. 

Videotape and other technical areas which 
do not require the ceiling heights characteristic 
of studios can be expanded provided the space 
alongside can be made available Expansion 
needs should also be considered whan planning 
fan rooms, duct routing, and other utilities 
spaces. 


G. Studio Planning 

The studio is the heart of original programmed 
television. 

1. Audience Studio Audience studios present 
a particular challenge, since camera operation 
conflicts with the tlieater requirements for 
unobstructed sight lines. The resulting studio 
is usually a compromise. For a production 
facility with only occasional audience use, 
removable bleacher seating may bo considerod 

Television studios require a substantial 
camera maneuvering space between the pro¬ 
duction area ond the audience seating. Camera 
runways project out into the seating area to 
permit long camera shots. Seating area is usu¬ 
ally sloped for belter audience viewing. Note 
that it must be possible to aim cameras at the 
audience os well as at the stage Musicians are 
located at the same level as the rest of the pro¬ 
duction area and are usually enclosed for 
acoustical reasons. 

Audience studios are places of public 
assembly" in building code terms, with seal 
spacing, egress, and other aspects of audience 
safety and comfort to be considered 

2. Dimensioni Studios can range from 20 by 
25 ft for a very small station to tOO by 100 ft 
or more for a large facility suitable for all types 
of programming. Studios limited to news or 
similar static programming with little move¬ 
ment con bo oven smaller A 40- by 60-ft studio 
is a good size for an average station. 

Minimum clearance under the lighting sup¬ 
port structure or air-conditioning ducts can 
range from 10 ft in tfie news-interview studio 
to 15 or 20 ft in the larger studios suitable fur 
dramatic and variety programming Where a 
walk-on grid is used for lighting, an additional 
7 ft or so should be provided between bottom 
of grid and underside of trusses or beams 
forming the roof. 

3. Sound and Vibration Isolation Interior acousti¬ 
cal requirements depend on the type of pro¬ 


gramming In addition to isolating the studio 
from outside noise, vibration that could be felt 
by sensitive cameras must be avoided This 
may be caused by outside traffic, building 
equipment, or an adjoining studio. In oxlromo 
cases, the entire studio is "flooted' on springs 
to separate it from the building structure. 

4. Matarials Handling Scenery, props, and other 
materials used in the studio may be both bulky 
and heavy. Entrance for large scenery flats is 
essential, as well ns facilities for delivery of 
heavy items such as an automobile. 

5. Floor loadinQ Flour loadings should accom¬ 
modate the type of programming anticipated, as 
well as the weights of the cameras which, with 
their moving carriages (dollies) can be quite 
heavy. A live load of ot least 100 psf is recom¬ 
mended for maximum flexibility in large 
studios, and some authorities recommend 125 
to 150 psf. (The classic example of extreme 
point loading is an elephant standing on one 
foot.') Finished floors require greater than 
usual freedom from irregularities and waves 
which would offect a rolling camera. 

6. Cyclorama The production area of the studio 
is usually surrounded by a cyclorama. a thin, 
opaque curtain which provides a backdrop to 
scenery and conceals the walls or any storage 
outside the production area 

7. Lighting For smaller studios, lighting is 
provided by a combination of overheod and 
floor-mounted luminaires. Greoter flexibility 
is obtained with an electrified raceway of the 
Litespan type. 

For the larger studios, some type of lighting 
grid from which light fixtures may be hung 
is usually necessary. This may be serviced by 
ladders from the floor, but in the major studios 
a catwalk system is provided which permits 
placement ond adjustment of the luminaires 
entirely from above. Individual light pipes or 
battens that can be raised and lowered are also 
used (see Fig. 1J permitting adjustment of 
lights from the studio floor. 

Associated with the lighting system is a 
patch panel, an oversized version of a tele¬ 
phone switchboard, used for making lighting 
connections. Dimming equipment may be in the 
studio or centralized elsewhere and remotely 
controlled by a lighting console in the control 
room or studio. 


H. Space Planning for Utilities 

Color television requires very iirtense lighting 
— 50 to 75 watts per square foot of production 
area is not uncommon. Heat generated by this 
lighting must be removed by air conditioning. 
Location of air-conditioning equijunent and 
duct routing must be considered in original 
planning. Space must also be allocated to the 
very extensive wiring which interconnects 
studio, control room, and central technical 
jrea, using under-floor ducts, overhead cable 
trays, or other means. In one large installation, 
the ceiling of the central technical area was 
used as a kind of huge cable tray, with bundled 
cables laid directly on the grating that served 
as the ceiling. (The ceiling also served as a 
plenum for air conditioning.) 

Power for electronic equipment ( technical” 
power) should be separated from that serving 
building equipment and may require voltage 
regulation. Fur a major station, emergency 

* Thti weight hi-re may range up to B to 7 tons 


868 



Commercial 
TV STATIONS 



SCENERY 



Fig. 5 Matoriats floM, icenery and props stoiaga. 

generators should be considered to provide 
for continuity of minimal broadcasting, such 
as news, network feeds, or film. (Emergency 
studio operation is not usually practical be* 
cause of the heavy power and air-conditioning 
requirements.) 

I. Transmitter Facilities' 

Transmitter facilities consist of the broadcast* 
ing antenna and the transmitter building or 
room. Ah with FM. the radiating element 
(antenna) is mounted on a separate tower or 
mast, whose function is purely structural. 


'See discussion of radio Irnnsmitturs imme¬ 
diately precedinq this article 


PROPS 


There is no ground radial system as with AM 
radio transmitters except for lightning protec¬ 
tion. Several antennas may be mounted on a 
single mast or tower 

TV transmission is primarily a line-of-sight 
phenomenon and is affected by buildings, 
mountains, etc- For this reason, antenna height 
is a major consideration, and many television 
towers are more than 1,000 ft tall 

Beoniise uf these heights, particular consid¬ 
eration must be given to falling ice and drift¬ 
ing paint spray when the tower is repainted. 
In general, physical site planning has much 
in common with radio transmitter plan¬ 
ning. 

Planning for the transmitter room also 
resembles that for radio transmitters, but the 
equipment and plant facilities are larger and 


more complex Detailed requirements depend 
very much on the transmitter equipment to be 
used, and particular attention must be paid to 
transmitter coolir>g. (UHF equipment usually 
requires water cooling.) 

In the past, most television transmitters have 
been fully manned, requiring kitchen and toilet 
(and even sleeping facilities in some cases). 
While unattended transmitters are now per* 
mittod, the transmitter building will still be 
occupied for a part of each day, requiring some 
personnel support facilities. On the other hand, 
provision should be made for remote monitor¬ 
ing of building services >-temperature, fire 
detection, electric power, etc. —for use during 
those periods when the station is unmanned. 
Where continuity of broadcasting is essential, 
emergency power should be provided. 
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By MORRIS LAPIOUS and ALAM LAPIDUS. Morris Lapidus Associataa 


BASIC THEORIES OF HOTEL PLANNING 

Beforu an orchitoctural office begina planning 
and da8igitir>g a hotel, it should know exactly 
how a hotel operntea Every typo of building 
must function smoothly to achieve the end ro* 
suit that the client Is seeking The primary 
function of a hotel has not changed f.om the 
earliest recorded hostelry to the present-day 
hotel, whether that be a hotel of 100 rooms or 
3.000 rooms, whether it be an in-city hotel or 
a resort hotel, whether it be a convention hotel 
or a family-type hotel. The earliest hostelry 
offered bed and board" os well as pleasant 
surroundings in which to «n|oy both commodi¬ 
ties. The earliest hostelries and caravansaries 
worked on the same principle The guest 
arrived at the front door, whore he was greeted 
and arrangements were made for his lodging 
and food A stable for horses and carriages, 
or a compound for camels and cargo, were pro¬ 
vided at the rear of the establishment. A rear 
yard was used by the innkeeper's wife and her 
assistants to prepare food which was then 
cooked in a kitchen. We therefore had a house 
divided in two. The front half of the house 
included the reception area and the public 
rooms, or the covered arcades m the caravansa¬ 
ries. whore the guests gathered to dine and to 
socialise The other half of the house, or to use 
a term which is still applicable, the back of the 
house, was where food was prepared and 
where the guests service amenities were taken 
care of. such as laundering, the shoeing of 
horses, or the repair of harness and traveling 
gear. This duality of a hotel must be thoroughly 
understood by an architect before pencil is put 
to paper to start the design. For convenience s 
sake and for ease in preparing a preliminary 
study, we will assume that all these services 
take place on one level Figure 1 indicates the 
flow of services and hotel personnel. For the 
time being, wo will ignore the actual rooms 
and concern ourselves only with the level 
where the "greeting" takes place and where the 
services arc rendered. The "greeting areo," 
for future reference, will be known as tho front 
of the house, and the place where services 
occur will be known as the beck of the house. 
It must be borne in mind that, as far as planned 
circulation is concerned, there must never be a 
mingling of tho front-of-the-house services with 
those of tho back of the house. At no time 
should the guest bo aware of everything that is 
taking place at the back of the house, but. at 
the same time, the smooth operation of the 
front of the house is completely dependent 
upon what is taking place at the back of the 
house. The two functions must be kept sepa¬ 
rate and yet so interrelated that both function 
smoothly and efficiently 

Hotels are designed and built so that the 
client, owner, or operator of the hotel will get 
a satisfactory financial return on his invest¬ 
ment. In order to achieve the greatest return 
for each dollar invested, we again face a dual 
problem. In the first instance, the guest must 
feel completely comfortable and at ease from 
the moment he steps through the entrance 
doorway, checks in. goes to his room, avails 
himself of the food and beverages available. 


spends a comfortable night in a well-appointed, 
scrupulously clean room, and returns the next 
day to a room which is as fresh and inviting as 
it was the moment he first entered it after 
checking in. Everything for the guest s creature 
comforts should be carefully considered, 
whether it be the ease of finding tire registra¬ 
tion desk, the cashier, the bars and dining 
rooms, the aievators that will take him up to 
his room, and finally the room itself. The ser¬ 
vice at the registration desk, in the bars and 
dining rooms, and in the guest room itself os 
well 08 in the corridors must be such that the 
guest finds his every want courteously and 
efficiently taken care of The physical environ¬ 
ment becomes an important port of the guest s 
creature comfort. These factors include color 
and decor, lighting, proper air tumporoture. 
comfortable furnishings and, above all, a 
pleasant and relaxed atmosphere 

Everything that the guest expects and should 
get will be a result of what takes place at the 
bock of tho house. It is only in this area that 
everything that will keep a guest contented 
during his stay is arranged tor and so ordered 
that everything the guest is seeking is accom¬ 
plished unobtrusively and. what is most impor¬ 
tant, economically 

Economic operation of a hotel depends 
entirely upon the back-of-the-house services. 
Since these services ore primarily concerned 
with hotel personnel, the plan must be so 
arranged that maximum efficiency from each 
hotel employee can be achieved without taxing 
the employee and without allowing the guest 
to feel the drive for efficiency that dictates 
every phase of hotel planning 

HOTEL ECONOMICS 

The economics of a profitable hotel venture 
brings us to the third duality of which the arch¬ 
itect should be extremely conscious or awaie 
during every phase of the planning stage. This 
involves the economics of a new hotel, which 
will center upon the cost of construction and 
furnishing. These costs represent, together 
with tho cost of the land, the amount of money 
that IS to be invested. They are the base upon 
which the hotelier will figure his financial 
return A rule of thumb devised many years ago 
by a prominent hotel architect still seems to bo 
a sound rule to follow At that time, it was 
stated thot for every dollar of income per room. 
SI.000 should be spent in the construction of 
that room. We must boar In mind, of course, 
that when we speak of a room wo are speaking 
figuratively, with the knowledge that tho cost 
of a room would also carry its proportionate 
share of every other part of the structure, such 
as the hotel lobby, tho dining rooms, tho bars, 
the corridors, the offices, tho laundry, tho 
kitchens, and all the other facilities that will 
bo found in a hotel. Using that rule of thumb 
(that is, SI income per Si ,000 invested), a room 
that costs SI0,000 to build should bring in $10 
fora night 8 lodging. Unfortunately, with rising 
costs of operatiori, this balance of SI per 
S1,000 will not always hold, but it is still a good 
rule of thumb With hotel rooms now going at 
from St0,000 to $40,000, we find that a $10- 


per-night room is a runty and an average of 
$20 and $30 is more common, while luxury 
hotels run as high as $40 and even $50 per 
night 8 lodging From the above, it becomes 
obvious that the architect should know approx¬ 
imately what type of hotel his client wants, as 
expressed in terms of cost per room per night, 
tn order to establish some sort of rough budget 
for the cost of the hotel At this point, it should 
be pointed out that we are talking of cost of 
construction, which dues not include furnish¬ 
ing and equipping the hotel Another fact which 
does not really affect the planning o1 the hotel 
but which the architect should be keenly aware 
of is that preopening expenses are sixuble 
They are, in fact, a part of the original invest¬ 
ment and should be charged to cost per room. 
More will be said of this at an appropriate 
place 

The second part of the financial considera¬ 
tion in the design of o hotel is the cost of opera¬ 
tion We now know what it will cost tn build 
the hotel, and so some sort of preliminary 
budget becomes feasible. The architect may 
not know what it will cost to operate the hotel, 
but ho should understand every facet of hotel 
operation and develop his plans to achieve 
maximum economies in the operation of the 
hotel. This includes the hours spent by such 
personnel as maids, porters, housekeepers, 
chefs, cooks, dishwashers, laundry workers, 
bellmen, receptionists, bookkeepers, reserva¬ 
tions clerks, banquet managers, and executive 
staff If we would, for a moment, think of a 
hotel as a plant which turns out a finished 
product, we would think of tho finished prod¬ 
uct as the creature comforts of the guests (bod 
and board) and of tho kitchens, laundries, and 
service areas as the machines The hotel per¬ 
sonnel would be the workers who operate the 
machines in order to achieve a fine product at 
the lowest possible cost. With these thoughts 
in mind, we can now take up each facet of hotel 
operation — front of the house and back of tho 
house —which will bo discussed in detail and 
illustrated with diagrams and drawings so that 
each part of the jigsaw puzzle which forms a 
hotel can be fitted into place to achieve a 
smoothly functioning, pleasingly desirable, 
and financially profitable operation. 

First let us clear up the question of preopen¬ 
ing expenses, which should be considered as 
a part of tho total cost of the hotel Before 
a hotel is put into operation —in fact, months 
before the first guest arrives — certain hotel 
personnel are employed who will eventually 
be charged with the operation of the hotel. 
Such employees would include a manager, 
a chief chef, a controller, an advertising and/or 
a public relations firm, and an engineer who 
will be operating tho mechanical equipment 
of the hotel These people will usually be found 
on the site of the hotel under construction 
anywhere from six months to one year before 
the hotel is completed. Their salaries are part 
of preoponing expenses Another factor in pre¬ 
opening expenses would include stationery 
and other supplies that various key personnel 
will need before the opening of the hotel as well 
as, ultimately, the cost of hotel stationery, 
typewriters, bookkeeping machinery, and 
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office supplies. Another preupening expense 
will he u cost allocated for opening ceremonies, 
which often include cocktail parties and 
banquets for people from the nows medio and 
civic organisations as well os for civic outhori* 
ties. All these costs ore considered prenpnning 
expenses. One other item thni must be corisid* 
ered m preupuning expenses is the training of 
the personnel that will service the hotel This 
will include maids, housekeepers, chefs and 
cooks, waiters and waitresses, and front-office 
and clerical personnel. There also will be 
others, such as maintenanco men, bellmen, 
and porters. These can add at least 30 percent 
to the construction cost. 

Another facet of costs, wltich the architect 
may or moy not he involved in, involves furnish¬ 
ings for the hotel. In this category will he found 
not only Iho actual beds, dressers, chairs, 
tables, and floor coverings in the guest rooms 
but also the furnishings, floor coverings, spe¬ 
cial lightiirg fixtures, and decor items needed 
for all public spaces. These fell into the cate¬ 
gories of lobbies, dining rooms, bars, cocktail 
lounges, coffee shops, meeting rooms, banquet 
rooms, and n host of other facilities which will 
be found in hotels. 

Another large portion ol the costs which 
normolly would not ho a cost of construction 
would he the equipment for all kitchens and 
bars as well as the equipment, if such a facility 
is to be included, of laundries and valet service. 
Going fuither, we will need lockers for employ¬ 
ees and other amenities for the service person¬ 
nel. 

Finally, we come to a group of items wtiich 
will include glassware, china, silver, pots and 


pans, linens, pillows, and uniforms for maids, 
bellmen, waiters, etc. 

When we lump preopening expenses togeth¬ 
er with all the items enumerated above, wo will 
find ourselves adding anywhere from 50 to 75 
percent more to the actual construction costs. 
All those figures will not influence the budget 
for construction, but it would he wise for an 
architect designing a hotel to he conscious 
of these additional expenditures. 


BACK OF THE HOUSE 

Though rarely seen by u guest, the hack of tfie 
house is the most crucial part of the plon. It 
must he laid out with two paramount objec¬ 
tives: control and efficiency. Foodstuffs, houso- 
keeping supplies, and a groat many other items 
must he received out of sight of the hotel 
guests. Such receiving is usually done at a lood- 
ing dock, which should bo covered so that 
deliveries can he made regardless of the weath¬ 
er An operating hotel, oven a small one. will 
have deliveries going on throughout the day 
The receiving of shipments as well as the 
chocking of whatever comes into the hotel and, 
finally, sending the various items received to 
their proper destination must be under tight 
control. This is usually the function of a receiv¬ 
ing department that should bo located directly 
on or adjoceni to Iho looding dock. Tight con¬ 
trol must he exercised in two directions. In one 
direction, it is not uncumnion for material to 
he delivered and. within a short lime of its 
having been left on the duck unchecked, for 
the management to find that this material has 


disappeared or that sume parts of the shipment 
have gone astray The second part of the con¬ 
trol IS to moke sure that, once these shipments 
have arrived, they go directly to their destina¬ 
tion without a chance of becoming lost on the 
way. As an example, let us say that a shipment 
of liquor is delivered to the hotel, it is a very 
simple filing to pick up a case and remove it 
from the loading dock before the receiving 
clerk hos checked the shipment through his 
control point. It is also h very simple thing to 
have a case of liquor disappear on its route, 
once it has been chucked in and before it gets 
to the liquor siorngo room. This type of pil¬ 
ferage will apply not only to liquor hut to 
almost every item, including linens, foodstuffs, 
and even items of furnishings. A good hack-of- 
the-house plan will he worked out in such a 
way that the How of supplies is tightly con¬ 
trolled by the security that the architect works 
into his plan. Another example will suffice: 
It would he poor planning to have a valuable 
item such as liquor carted through a passoge- 
way and post an employees locker room on its 
way to the liquor storage room. It would lake 
hut a moment for a case to disappear from the 
cart into the locker room. A tight, well-planned 
hack of the house will have circulation patterns 
that will provide the utmost in control. It is this 
typo of planning that is definitely the province 
of the architect There is one further item in 
the control area whicfi. at first glance, might 
seem highly unimportant: namely, the move¬ 
ment of garbage out of the hotel to a point 
where it will he picked up by garhoqe trucks. 
Experience has indicated that a good deal of 
pilferage in hotels is accomplished through 
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th« medium of garbage removal Well-wrapped 
aleaka and cans of food can be concealed in 
garbage and removed by an accomplice before 
the garbage haulera pick up the refuse In the 
larger hotels, garbage destructors or com¬ 
pressors may be used, In which case tight 
surveillance is necessary only in the garbage 
receiving area. Where garbage is shipped out, 
it is wise to have the garbage rooms so placed 
(and, incidentally, refrigerated) that the receiv¬ 
ing office has this space in full view to discour¬ 
age an outside accomplice or an employee who 
is leaving the hotel from entering the garbage 
room to filch what was placed there previously 
by someone in the kitchen or the supply areas. 

Another form of control which must be exer¬ 
cised and which becomes a part of the archi¬ 
tect's planning is the flow of personnel into and 
out of the hotel. Hotel personnel usually come 
through at a point close or adjacent to the 
receiving area This is not necessarily a must, 
but it is advisable because the same control 
office can observe the coming and going of the 
help. Usually time control is through the medi¬ 
um of a time clock, which is punched by the 
employees. It is not uncommon for thieves 
to attempt entry through the service area and to 
work their way up through service elevators 
to accomplish what they came for. A tight con¬ 
trol at the point of entry and egress of ail 
employees is highly desirable and can easily 
be accomplished if it is the same point as that 
at which food and other hotel supplies are 
brought in. Once again, the architect's careful 
planning will make it possible for employees to 
reach their varioua dressing and locker areas 
with a minimum of travel time lost. It must be 
borne in mind that there is class distinction in 
hotels and, as an example, that dishwashers 
and porters are not placed in the same locker 
rooms as head waiters and reception clerks. 
The distinction here is far from a fine line. 
The mix of hotel employees will be dictated 
by the hotel operator, and he may determine 
whether waiters and bellmen are to be placed 
together or separated. Maids and waitresses 
may or may not be in the same locker room, 
depending on the hotel operation. Locker 
rooms should be provided with ample toilet 
facilities and showers. Once the personnel 
hove changed into their uniforms, the plan of 
the back of the house will make it possible for 
the people to gat to their work stations with 
little time lost. Maids and porters will want to 
get to service elevators along the shortest pos¬ 
sible route. Chefs, cooks, and dishwashers 
should get to their work areas without going 
through long, tortuous passages. It is usual 
to issue uniforms in an area as close to the 
locker rooms or the point of entry as possible, 
in this phase of planning, it should be borne 
in mind that uniforms are usually under the 
control of the housekeeper, so that the proxim¬ 
ity of the uniform issuing room to the house¬ 
keeping department becomes a most important 
consideration. It should also be borne in mind 
that the housekeeper controls soiled and clean 
laundry as well as clean uniforms ready for 
reissue. The interplay of all of these activities 
will dictate a finesse in planning to bring all 
these activities together and to achieve as little 
loss in time and motion as possible. At this 
point, let us sum up this portion of the back of 
the house. 

A flow diagram (Fig. 1) for a typical back of 
the house will indicate that the service entronce 
is located out of view of the main entrance to 
the hotel but has direct access to a street or 
road capable of handling truck traffic. The load¬ 
ing dock should be protected from weather so 
that food, laundry, and supplies will be off¬ 
loaded and stored and not get rain-soaked 


while waiting to be checked in. All personnel 
will enter the hotel at this point At least two 
small offices will probably be located here, 
one for the steward (or receiving clerk) and 
another for the timekeeper. Outside the stew¬ 
ard s office there should be a floor scale to 
check the weight of produce as it enters. If the 
food storage and preparation kitchens are 
located on a different level, a sidewalk lift or 
conveyor belts should be provided. The time¬ 
keeper will check the employees in and out and 
help to discourage those who may be tempted 
to steal. Immediately past the timekeeper, the 
employees should be separated into two dif¬ 
ferent traffic flows, one for the food service 
personnel, the other for everyone else. Once 
food service personnel enter their traffic flow, 
they should have no contact with either gueats 
or other house personnel with the obvious 
exception of waiters All this is simply a matter 
of security If there is any deep dark secret of 
successful hotel service design, it is a built-in 
security system, which is a direct outgrowth 
of the architect's plans. 

Uniform issue is related to the housekeeper, 
the housekeeper to the laundry room, and the 
laundry room to the soiled linen room. The 
soiled linen room connects by vertical linen 
chute to the service room on every typical 
floor, and evary typical floor is connected by a 
service elevator that opens to the lower-floor 
service area convenient to the scrutinizing 
gaze of the steward and the timekeeper. For 
convenierKie, a trash chute (Fig. 2). going from 
every typical floor service area, should be lo¬ 
cated next to the linen chute. This will force an 
arrangement where the trash room is close or 
adjacent to the soiled linen room and both of 
these are near the service entrance for ease 
in pickup. 

Laundry Facilities 

A laundry is a usual adjunct of moat good- 
sized hotels. Many hotels avail themselves of 
city laundry service, in which case there is no 
laundry room at all or only a small laundry 
which handies towels ordy. A hotel laundry 
that does its own uniforms and flatwork 
(sheets, pillowcases, linens, etc.) requires a 
good-sized space for washers, dryers, drum 
ironers. and various pressing machines — each 
suitable for its own type of flatwork, uniforms 
and guests laundry, and men s and women's 
wearing apparel. If the laundry is done by a 
laundry service out of the hotel, then items 
like towels require a comparatively small space 
for washing and drying, since only washers 
and fluff diyers are necessary, together with 
an area for foldirtg and stacking the clean tow¬ 
els. Largei hotels will maintain their own clean¬ 
ing department for dry cleaning and pressing 
of woolens and similar garments. Such a clean¬ 
ing and valet service is usually a part of or close 
to the laundry araa, and it is definitely under 
the supervision of the laundry manager. It may 
be that, in the not-too-distant future, experi¬ 
ments with disposable sheets, pillowcases, and 
uniforms will do away with laundry services in 
hotels. Presently, the disposable types that 
have been produced are still not of sufficient 
strength and durability for hotel use. although 
the future may produce exactly that. At present 
some “no iron” linens are in use. thus elimi¬ 
nating some of the large ironers. 

Housekeeping Department 

The housekeeping department, having several 
functions, is the province of the chief house¬ 
keeper. who will usually have assistant floor 
housekeepers Under the housekeeper's strict 


control and supervision will be all the maids 
and porters. These people, after donning their 
uniforms, will come to the housekeeper for 
instructions and very often for supplies to take 
with them to the various guest-room floors. 
The porters will deliver to the service areas on 
the guest-room floors all linen and soap as well 
as facial tissue, toilet paper, matches, room 
service menus, and ashtrays. (Most hotels use 
inexpensive ashtrays that carry the hotel name 
and that tha guests may take along as souve¬ 
nirs.) The housekeeper's area is also a storage 
area, for here are kept all the supplies that 
become a part of housekeeping. Aside from 
such obvious things as a stock of linen, paper 
goods, soaps, etc., the housekeeper will carry 
in her warehouse storage area additiorml lamps 
(which era easily broken by guests) and small 
•terns of furnishir>gs which are easily removed 
or destroyed. In the housekeeper's department 
there will usually be a place for a seamstress to 
mend those sheets, pillowcases, ar>d drapes 
that need repair. It might be useful for the 
orchitect to kr»ow how many rooms a maid can 
maka up during her daily tour of duty. In some 
areas unions control the number of rooms, and 
it may be as little as t2 par maid. It rarely goea 
beyond 1 S. One porter is usually assigned to 
each maid. In addition to the regular daytime 
maid, there will be. in most hotels, a night 
maid who will make up beds for gueats ready 
to go to sleep. This entails the removal of the 
bedspreads, straightening of the room, the 
siq>plying of additional soap, toilet paper, etc,, 
all for the guests' convenience. One night maid 
usually can handle twice as many rooms as a 
day maid handles 

Food Mid Beverage Service 

We have now taken care of the bed portion of 
the 'bed and board." Now let us examirre the 
“board" part of a hotel service. The board, of 
course, refers to the old English trestle table 
where guests took their meals. In the earliest 
hostelriea, the innkeeper's wife took care of the 
cooking, maids took cere of the serving, and a 
large board or table sufficed for the guests. 
Today's food operation is a highly complicated 
one, and an architect should be familiar with 
the entire operation. Most hotel kitchens and 
food preparation areas are planned by experts 
known as kitchen engineers. It is not the arohi- 
teot’s province to plan a kitchen, but it is cer¬ 
tainly helpful for the architect to have a good 
working knowladge of what takes place in the 
food preparation area and in the kitchena. It 
will make for better communication between 
the architect and the kitchen engineer when 
they are discussing the planning of these 
spaces. Just one word of caution —each expert 
will want more space than the plan can possibly 
allow. They don’t rea//y need that much space. 
The kitchen engineer will conjure up visions 
of irate chefs stsiking off the premises, but 
experience has indicated that the architect's 
knowledge of what the requirements sre will 
temper the demands of the kitchen ertgineer. 
Let us follow the flow of the raw food from 
the time it is delivered to the stewsrd until 
it is finally cooked and ready to be picked up 
by the waiters or the waitresses. 

After the comestibles have been weighed in. 
checked, and sigr>ed for, they are sent to either 
dry storage or liquor storage (a room with a big 
lock on it) or to one of the various cold holding 
rooms or boxes. Canned food and other bottled 
or packaged food which does not need refriger¬ 
ation will be sent to dry-storage rooms. In this 
storage space will also be kept the various 
condiments that the chef will need in the prep¬ 
aration of his food. Vegetables will be sent to 
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an area whera they will be atored ready for 
preparation. A refrigerator box of the proper 
temperature will be needed, as well as work 
space, sinks, and cutting boards where 
vegetables will be prepared for the chefs as 
needed. The peeling of potatoes, cleaning of 
carrots, trimming of lettuce, etc., are done in 
the vegetable preparation area and not in the 
kitchen area. Dairy products will go to their 
own cold'Storage boxes. Fish, fowl, and meat 
will go to a separate area where boxes must be 
arranged with proper temperatures for their 
storage. Some of these items will be kept fro* 
zen. others in aging boxes, and others in simple 
cold storage. Fish preparation needs its own 
space. The hotel, in its purveying department, 
may buy cut and trimmed meat or portioned 
meat and fowl. In the latter case, only a storage 
area is necessary, since no preparation takes 
place. Where a hotel does its own butchering, 
it is necessary to know what size cuts the hotel 
intends to buy (halves, quarters, etc.), and It 
may be necessary to provide ceiling rails to 
transport them. Once again, it must bo borne 
in mind that all these facilities are under tight 
control. Once the food has safely reached its 
destination in the rooms lust described, there 
must be no place for it to go except into the 
kitchen where it will be used by cooks and 
chefs. Freezer, refrigerator, and cold storage 
boxes require heavy insulation Slab sinkaqns 
in these areas should be provided for. If this is 
not done in advance, then boxes will be set on 
top of the slab, therefore requiring a ramp from 
the work area to the box. This is something that 
is far from desirable in a smoothly functioning 
kitchen. If the architect is not fed this informa* 
tion before construction starts, it may bo 
necessary to depress the entire slab in this area 
and then, after the boxes have been placed, 
use fill to bring the working area up to the level 
of the boxes. At this point, a word or two 
should be said about the bakery facilities. The 
bakery shop should be a separate entity, having 
Its own refrigerator boxes as well ns all the 
pertinent equipment that a baker will use in 
his art and an art it is, indeed. The baker will 
be called upon to bake not only the everyday 
bread and rolls and the run-of-the-mill cakes 
and pastries but also unusual designs in birth¬ 
day cakes, wedding cakes, etc., and he may 
often be asked to carve ice figures for elaborate 
food displays or buffets. Here again, one 
should be reminded that the bakery should be 
close to the actual food service area so that 
not too many of these goodies find their way in¬ 
to the locker rooms or out of the hotel entirely. 

We now have everything delivered, prepared, 
and ready for expert transformation by cooks, 
chefs, and garde mangers who will be pre¬ 
paring soups, ragouts, roasts, epicurean 
sauces, and hors d'oeuvres 

Let us take a walk through what would be 
an ideal kitchen, assuming that everything is 
happening at one level. (See Fig. 3.) The food 
brought in from the various prep areas consists 
of fish, meat, fowl, vegetables, and condiments. 
The food from the prep area is brought to the 
various points where it is to be used. One of 
the first areas to which a good part of the 
prepared food will go is the rough cooking 
area. Here we find the big soup kettles, the 
vegetable steamers, the ovens, and the hot tops 
where most of the bulk foods will be prepared 
Since many large pots ore used in this area, 
there is usually a pot washing area close to the 
rough or preliminary food cooking area Rough 
cooking is usually backed up to the finished 
cooking area. In this finished cooking area, the 
chefs will bo preparing sauces and gravies as 
well as broiling and frying and applying final 
flame to various types of meats, fish, and fowl 
Bcttween the chefs' ovens, broilers, and fry- 


Fif. 2 Trnli or fisM clwls. 

ors, which are aligned in a straight line, there 
will be an aisle for the chefs. On the other side 
of this aisle will be the serving tobies from 
which the waiters will pick up the finished 
food. At the bottom of these tables will bo plate 
warmers which the waiter picks up and sets 
on the table so the chef can place the order of 
the specific dish that is required. Also on this 
table will be hains-marie, which are pans im¬ 


mersed in circulating worm or hot water into 
which are put already prepared vegetables, 
gravies and soups, all kept at the proper tem¬ 
perature, so that the chef can ladle the required 
portion of food onto the dish where he has 
already placed his steak, broiled fish, fried 
food, or other entree. Above this long serving 
table will bo small pots and pans which the 
chef will take down and use to prepare the 
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sinoll purtioriH of whntovur food in called for 
on the waiters order. This food prepariitlon 
area will have reuch*in boxes for cuts of meat 
and fish which have been prepared and arc 
ready for the final stage of cooking. The chof 
reaches in and takes out what he needs to 
prepare the required dish. Off to one side, 
somowhere in the waiter s line of traffic, will 
be the garde m»ngttf section. Hero have been 
delivered all the prepared vegetables and fruits 
so that the gardo munyor can arrange salads, 
prepare cold desserts, and work up the various 
types of hors d oeuvre as well as seafood 
cocktails and other cold items for the start 
of a meal or salads that accompany the mam 
dish. The garde manger, on special occasions, 
will prepare special trays of cold, exotic dishes 
used tor buffets or banquets. Hu will have his 
own reach'in boxes for all the types of fruits, 
vegetables, seafoods, garnishes, etc., that are 
used. Farther along the waiter's course will bo 
a section, close to the exit, where such items os 
bread and rolls, butter, coffee, tea. ice, and 
other items are stored Bread and rolls moy be 
in o roll warmer. Hero also will be found the 
coffee urns, toasters, and egg boilors. This 
entire area is for solf-service by the waiters, 
who wilt pick up the items they need on their 
way to the quest waiting for the delivery of his 
food. Now let us. for a moment, leave the kitch* 
en and go into the dining room. A bus boy has 
picked up the soiled dishes after a guest has 
completed his meal. He brings the soiled dishes 
into that kitchen area which is allocated for 
dishwashing In some oases the waiter will 
pick up his own soiled dishes and deposit them 
in the dishwashing area. This is a very noisy 
operation in which sound should be carefully 
baffled, but because of the need to get tfie 
dishea from the dining room to the dishwasher, 
the dishwasher is usually placed clr>se to the 
dining room area so that the dishes can be dis¬ 
posed of as soon ns the waiter or busboy enters 
the kitchen. The dishwashing area la, of neces* 
sity. not only noisy but also a rather untidy 
operation, so it must be kept fairly isolated 
from the actual cooking and serving area. The 
reason for keeping it within the kitchen is 
obvious since the dishes, as soon as they have 
been properly cleaned, will be brought back 
into the kitchen area for the service of freshly 
prepared food. The waiter, corning into the 
kitchen, places his orders and follows a defi¬ 
nite path along the nooks and chefs serving 


tables, the garde manger's serving tables, and 
the pick-up area. Then, before entering the 
dining room, he will usually go by a checker s 
desk whore ho presents a check indicating the 
items that he is taking out of the kitchen to the 
diner. A checker controls all foods and bever¬ 
ages leaving the kitchen area to make sure that 
the items are correct and the prices properly 
indicated. One other space will usually occur 
in our ideal kitchen —a service bar with a bar¬ 
tender who will prepare the driitks that the 
waiter has ordered. Here again, it must be on 
the direct path of travel, so that after the pre¬ 
pared drinks have been picked up by the waiter, 
ho will pass the checker, who will check off 
the drink items as to quantity and price. 

Before leaving the kitchen, wo must look 
at some other areas that we will usually find 
in our ideol kitchen There will bo a chef's 
office, which is set where the chof can observe 
all the activities in the kitchen. His office is 
usually enclosed with glass to give him aural 
privacy but complete visual control Here the 
chef will prepare and plan menus. He will bo 
placing ordors for food and will generally be 
operating a rathor complicated and meticulous 
part of the hotel service In addition to the 
chef's office, there may be two other aroas 
(once again, assuming that everything is hap¬ 
pening on this one level). The first of these is 
the room-service area. Here there must be suffi¬ 
cient space for a fairly largo number of room- 
service rolling tables, which are set and ready 
to carry the dishos that have been ordered by 
the guest via toiophono. These tables are usu¬ 
ally set up With their linen, glassware, and sil¬ 
ver In the warming comportment below tho 
tablecloth, the room-service waiter will place 
the hot dishos. and un top of the rolling ser¬ 
vice table he will place tho cold dishes The 
room-service area is always close to the cook¬ 
ing and garde manger area. Much of the room 
service will consist of breakfasts or sand¬ 
wiches and salods Wherever a hot dish is 
called fur. the room-service waiter will pick 
it up at the chef's cooking area The room- 
service area should, of necessity, be os clo.ne 
to the service elevators as possible. Those, 
of course, must come down to the kitchen 
from the service areas on each of the guest 
floors. Normally, we will find a room-service 
operator, who sits at a telephone taking calls 
from the guests. These calls are especially 
numerous in the mornii>g, when many guests 


are calling in for their breakfasts rather than 
coming down to the dining room. Tho cooking 
area, consisting mainly of griddles, will be 
manned by short-order chefs who are ready to 
prepare various hot breakfast dishes, and the 
garde manger section will be manned by a 
crew who are expert in the preparation of 
breakfast menus. For the rest of tho day, sand¬ 
wiches and salads coming from the garde man¬ 
ger will be most in demand. Another part of 
the kitchen will be devoted to tho banquet area 
We are assuming that this hotel is not too 
large and does not require a separate banquet 
kitchen but rather a banquet serving area. We 
will see again that tho chefs will prepare the 
banquet food, managing their schedule so that 
it does not interfere with lunch or dinner. In 
the banquet area there will be mobile cabinets 
that take troys These are electrified cabinets 
arranged to keep dishes either hot or cold. 
These banquet cabinets con bo stocked before 
a banquet for certain types of menus. In other 
instances, where steak and roast beof are on 
the banquet menu, there must be areas in which 
the chef can broil the steaks or large ovens 
where a number of roasts can bo prepared at 
the same time A large banquet area in a hotel 
will require a separate banquet kitchen with 
its own cooking facilities as well as its own 
dishwashing area. Here the architect must 
review the food service requirements and. 
working with the kitchen engineer, determine 
tho location of the banquet cooking and ser¬ 
vice area Very often tho barrquet facilities 
are not on the same floor as tho dining rooms, 
in which case there would have to be an eleva¬ 
tor conrtecting the mam kitchen with the ban- 
t)uet area. 

Lot us luive one last look around. To begin 
with, because of what is taking place in the 
kitchen, the floor should be of some material 
which can be easily cleaned In the past, the 
better kitchens used ceramic tile. There are 
many new types of floor preparations which 
con be applied directly over tho concrete slab 
and which lend themselves to easy cleaning 
as well as offering a firm foothold to prevent 
slipping on wet spots. The walls, in most kitch¬ 
ens, were usually ceramic tile. Here again, the 
new plastic materials are by some standards 
even bettor than tile, with its cement joints and 
tho possibility of spalling tile. By all means, 
every effort should be mode to hold down tho 
noise level in the kitchen, and this is best ac- 
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oomplished by using a parforatad matal caiiing 
with aoouatio baits abova or a oaramioMraalad 
acoustical material. Hoods over all cooking 
areas are a must, and the architect should 
check with the building code to see that lha 
hoods conform with the standards not only 
of the code but also of the National Fire Under¬ 
writers to prevent the spread of fires which 
often occur when a dish flames up while cook¬ 
ing. Or>a last observation: it is an eNcellent 
idea to have toilets and washrooms for kitchen 
help, so that it Isn't necessary for them to re¬ 
turn to their locker rooms, which may be at 
soma distance. It is always advisable to keep 
the kitchen help within the kitchen during 
their stint of duty. Doors to dining rooms, and 
there may be several dining rooms serviced 
by the one kitchen, should be strategically 
placed and baffled so that the dinars do not 
have a view of what goes on in the kitchen, 
and, what is more important, do not haar what 
is going on. 

Most hotels have coffee shops, although the 
trand in many hotals today ia to work out an 
arrangement in which a coffee shop and a res¬ 
taurant are combined. This ia especially true of 
the snruiller hotels and of some of the chain 
hotels. For purposes of discussion, let us con¬ 
sider that the coffee shop ia a separate entity. 
The ideal plan would be to place the coffee 
shop becked up to the kitchen, so that certain 
finiahad dishes and prepared foods can be 
delivered to the coffee shop work area directly 
from the main kitchen under complete con¬ 
trol as it passes from prep areas to kitchen to 
coffee shop. In the coffee shop much of the 
food preparation will be done at the counters. 
In this area there usually will be found sand¬ 
wich and salad areas as well as fryers and 
broilers and griddlea. Also in the coffee shop 
will be the cold area for ica creams, desserts, 
etc. In the larger coffee ahops, most of the 
cooking may be done in the kitchen and passed 
through to the counter for pickup by waiters 
and waitresses. In a coffea ahop there will, of 
course, be counters and stools, but there will 
also be tables and chairs. At the counter we 
will usually find a pickup area where the wait¬ 
ers can pick up the food prepared for them 
without disturbing the diners who are sitting 
at counters. Dirty dishes will be sent back to 
the dishwashing area through a pass-through, 
or they will be cerried to the dishwashing area 
in the main kitchen. Coffee shop diners espect 
quick service and, toward this and, the menus 
are carefully prepared for easy handling by 
short-order chefs and aandwich and salad man 
who work within the coffee shop and not in the 
main kitchen. Wherever specialty dishes of the 
day are offered, such as ragouts or soups, thay 
are prepared in the main kitchen and placed in 
hot ba/ns-marre, ready to be picked up for 
quick service. 

There is another phase in the food area which 
may or may not be conaidered in a hotel, name¬ 
ly: food service or dining for the hotel help. 
Larger hotels will provide an employees' cafe¬ 
teria. This space is usually planned to be close 
to the help's locker rooms and yet contiguous 
to the main kitchan. If such a plan can be 
worked out, the food prepared for tha employ¬ 
ees' cafeteria comes from the main kitchen, 
and it is sarvad as it wouid be in any normal 
cafeteria. Employees go through a self-service 
line, picking up hot and cold foods as well as 
drinks as they go along. They are checked by 
the checker or cashier and carry their treys to 
the tables. Attention should also be paid to the 
fact that the dirty dishes which come out of the 
employees' cafeteria must be returned to 
the dishwashing area and here again, if at all 
posaible. a pass-through should be arranged 


whereby the dirty dishes can be passed directly 
to the main dishwaahing area in the kitchen. 

While still in the food department, let us look 
in on the beverage service area. This may be a 
bar room or a cocktail lounge. In any case, 
there will be a bar with stools (if local codes 
permit) and an area for cocktail tables and 
chairs. A cocktail lounge must be serviced just 
as the kitchen is serviced. To the bar must be 
brought not only liquor and bottled goods but 
also the usual crunchies that one finds in a bar, 
such as potato chips, peanuts, pretzels, etc. 
The bartender will also need from the commis¬ 
sary area oranges, lemons, limes, tomato 
juice, etc. Cocktail lounges will also serve 
cocktail canapes and. very often, sandwiches. 
Arrangements must be made in tha plan for the 
delivery of ail of these items to the bar without 
too much possibility of losing something on the 
way. Ideally, the delivery should be made di¬ 
rectly to the back bar through pass-throughs 
from the kitchen, so that we find once again 
another unit backed up to the ideal kitchen. 
This will not always be possible. 

There is a great deal more to be known about 
full food and beverage service in a hotel, but a 
general knowledge on the part of the architect 
will suffice. He nHJSt depend upon the kitchen 
engineer for advice, plans, and details, just as 
he must depend upon his electrical engineer, 
his mechanical engineer, and structural engi¬ 
neers to feed him the information that he will 
need to complete his plans for a hotel. It must 
be borne in mind that most hotels consider 
food service as a necessary evil. The percent¬ 
age of profit on a food operation is always very 
small. Profit on beverages is much higher, and 
so beverage service is quite desirable as an 
adjunct to a food operation. A well-planned 
food and beverage setup, where control ar>d 
efficiency arc the guiding principles, will in¬ 
crease the rather meager profits on this hotel 
function. It is in this area that tha architect, 
working with the hotel operator and his staff of 
sMperts—which includes chefs, maruigers, etc., 
as ¥vell as the kitchen engineer ~ can bring to 
bear his talents in creating an entity which will 
function at top efficioncy. 

Mtclianical Spaces 

Another area that should bo considered in 
designing the back-of-the-house spacea will be 
the boiler or mechanical room. In this araa will 
be found the various pieces of equipment for 
heating and cooling as well as all the tanks and 
pumps to keep all the mechanical systems in 
operation. Each mechanical room will be of a 
sizs and shape that will satisfy the require¬ 
ments for all the creature comforts that a mod¬ 
ern hotel has to offer. In this area will also be 
found oil central switch gear that controls 
electric current for every purpose in the hotel 
comples. This domain belongs to the house 
engineer and, naturally, there should be pro¬ 
vision for an engineer's office, with a mechani¬ 
cal repair shop close by. There ore o number of 
other shops that probably will be located in 
this area of the hotel. These would include a 
carpentry shop, an upholstery ahop, and defi¬ 
nitely an ares for a locksmith. Somewhere in 
the area, where they are easily accessible, will 
be storage rooms in which will be kept a multi¬ 
tude of spare parts to service the hotel. Some of 
this storage space will be used for mechanical 
equipment replacements, and other storage 
areas will contain spare parts for the furniture, 
carpet replacements, wallpaper replacements, 
cleaning materials, and cleanii>g equipment 
that will be used by the house porters. 

There will be another area which, technically, 
belongs to the back of the house. This area will 


be occupied by personnel that very often come 
in contact with tha guests, and the strategic 
location of these back-of-the-house facilities 
will be controlled entirely by what happens in 
the front of the house. Included in these areas 
you will find accounting and bookkeeping 
offices (which back up the front cashiers); 
reservations offices (which back up to the 
front registration desk); and offices lor man¬ 
agement, which will include a reception area, a 
manager's office, and an assistant manager's 
office. In this part of the hotel comples one 
would usually find the head of the food and 
beverage department, who may double as the 
banquet manager. There will be a mail sorting 
room, which might well be placed behind the 
registration desk, since guests' mail is deliv¬ 
ered at this point. More will be said about all 
these spaces when front-of-the-house operation 
is discussed further. Before leaving this ares, 
wo should note the fact that there will probably 
be a secretarial pool to handle all the spaces 
that have been enumerated above. We will be 
referring to all the above spaces as the mdmin- 
iutrmtivm area. 


FRONT OF THE HOUSE 

Wo have now established the activity which 
controls the plan of a hotel as far as the back 
of the house is concerned. We will now ezam- 
ine what happens in the so-called "front of the 
house'*—that ares which concerns itself with 
the guest as distinct from that area which 
concerns itself with the smooth functioning of 
the hotel. It must be borne in mind that a hotel, 
like Janus, wears two faces. Tha guest or the 
paying customer sees only the front of the 
house, and this must be ell that he desires—a 
wish fulfillment, an ego builder, a status sym¬ 
bol, and above all else a pleasant and satisfy¬ 
ing place In which ha will spend a night, a 
week, or a month. The back of the house, which 
has already been discussed, is where all that 
makes this happen takes place. These are the 
areas of burnishing, butchering, baking; of 
boilers, motors, compressors, and ovens. The 
guest never sees all this, but these unseen 
spaces will precisely determine his degree of 
contentment. These are the areas that will 
ultimataly dictate whether the hotel will run at 
a profit or a loss. Tha front of the house com¬ 
prises every area that the guest will see; 
lobbies, dining spaces, rest rooms, passenger 
elevators, corridors, hotel rooms, etc. These 
spaces must be handled and planned with one 
thought in mind: the convenience and contin¬ 
ued approbation of the guests. 

Let us now accompany our arriving guest 
from the time his car or tazi pulls up to the 
main entrance. As the guest enters the main 
entrance (and there should be only one main 
antranoe), he should be overcome with a feel¬ 
ing of serenity, welcome, and definitely a com¬ 
plete absence of confusion. The registration 
desk and the elevators should and must be 
immediately apparent. The registration area 
consists of a front desk, behind which is a 
registration clerk, behind whom is the key and 
mail rack, and behind that the various admin¬ 
istration spaces. At this point let us consider 
the registration process itself. (See Fig. 4.) 

Guttt Rtgistratiofi 

A hotel registration desk must be located so 
that it is immediately visible as one enters the 
hotel lobby. The size of the desk will be deter¬ 
mined by the size of the hotel. There is no 
special rule to bo followed except that a hotel 
of let us say, 2,0<)0 rooms might have anywhere 
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Fig. 4 The Chuichili Hotel. London. 


from four to six registration dorks, while a 
hotel of 100 to 200 rooms will have one or at 
most two spaces at which guests moy register 
There are certain requirements for the clerk 
behind the desk as far as equipment is con¬ 
cerned. The simplest arrangement will call for 
a suitable file containing advance reservation 
cards requesting space, so that the clerk can 
quickly check what room has been reserved for 
what particular guest. Another mandatory 
piece of equipment ia a slip or card file which, 
at a glance, indicotes which rooms are occu¬ 
pied and which rooms are open. Occupied room 
spaces will have a card with the name of the 
guest and probably the date when the guest 
intends to leave. As soon as the guest checks 
in, a card is slipped into the space for the room, 
indicating that the room is now occupied. This, 
the simplest form of registration, ia applicable 
to the smaller hotels. Larger hotels hove for 
mote sophisticated equipment, much of it 
electronically controlled, which serves to indi¬ 
cate time of arrival of guests who have made 
reservations, time of departure of guests who 
are already checked into the hotel, and systems 
whereby the registration clerk can also be 
informed whether the room has been vacated 
and whether the room has already been made 
up by the maid on the floor and is ready to re¬ 
ceive a new guest. The architect should oc- 
quaint himself with the requirements of the 
front desk and also be aware of certain com¬ 
panies who manufacture the filing systems and 
the electronic equipment which is used for res¬ 
ervation and guest control. 

Advance Reservations 

The hotel industry depends primarily on 
advance reservations to keep its rooms filled. 
The traveling public is aware of this fact, and 
most travelers will book their reservations in 
advance. Chain hotels and chain motels have 
developed complicated and efficient electronic 
systems foi advance reservation bookings 
which are made from any point within the 
chain. The systems employed are very much 
like the systems now being used by airlines for 
bookings and reservations. Terminal points in 
the larger hotels have automatic electric ecpiip- 
ment which types out the name, date of arrival, 
anticipated length of stay, and type of accom¬ 


modations requested Whether the system be 
the Involved electronic system or whether it 
be a reservation made by telephone or wire, a 
reservation clerk within a reservation office in 
the hotel will take care of ail these raquests for 
rooms. Since questions do arise at the time 
when the guest is checking in. the location of 
the reservation office must obviously be as 
close to the front desk as the plan will permit. 
This will enable a reservation clerk to go back 
to the reservation department to check on a 
questionable reservation or to adjust any 
problems which may arise at the time that the 
new guests are checking in. 

Mail and Keys 

There are two other services that the front or 
registration desk must perform. The first and 
obvious one is to serve os the ploce where the 
room keys ore kept. Some of the larger hotels 
have room-key clerks whose functions consist 
only of receiving keys from guests as they 
leove the hotel and giving the incoming guests, 
either upon registration or during their stay, 
the keys to their rooms if the registration 
clerk handles the keys, then obviously the key 
rock IS directly behind the desk, easily accessi¬ 
ble to the registration clerk. If the hotel is lorge 
enough to require a separate area and separate 
personnel for handling of keys, this function 
will usually be alongside the actual registration 
desk. Since it is comparatively simple for some¬ 
one to ask for a key who is not entitled to it 
and who may be using that key to enter and 
rob an absent guest, it behooves the architect 
to realixe that some control is necessary in the 
handing out of keys to make sure that keys are 
given only to the registered guests for that 
particular room Moil is also handled in most 
hotels at the registration desk, which dictates 
that keys and mail slots ore designed as one 
unit and placeri directly behind the registration 
desk. Where a hotel is large enough to require 
special key clerks, the some clerks will proba¬ 
bly handle all incoming mail for the guests. If 
at ail possible, mail sorting and handling 
should bo done in an area where the guest does 
not see this operation take place Ideally it 
would be behind the mail and key rack. A welt- 
designed unit will be worked out so that a mail 
clerk can place the mail into the individual 


mail slots from behind, rather than working in 
the front and interfering with the activity of 
the registration clerk. 

Cashier 

The average hotel usually has the cashier's 
counter located adjacent to the registration 
desk There is no hard and fast rule concerning 
this close interrelofionship. The larger hotels 
may place cashiers in the so-called front desk 
area hut somewhat remote from the actual 
registration desk. There are times in large 
hotels, especially those catering to conven¬ 
tions. where one convention is chocking out 
while another is checking in This will make for 
traffic congestior^ and some confusion Such a 
situation can be avoided by f>lanning the regis¬ 
tration and cashier fociiities so that lines 
forming in front of the registration desk do not 
conflict with lines forming ot the cashier's 
counter. 

The cashier in the smaller hotels will handle 
most of the bookkeeping, This is done by 
means of today's quick and efficient electric 
bookkeeping machines. Very often the night 
cashier will handle n good deal of the book¬ 
keeping, relieving the daytime stuff of this 
chore. Larger hotels will have a complete book¬ 
keeping deportment. This will require more 
than just the actual cashiers, who remain at 
their stations, while the bookkeeping depart¬ 
ment handles all entries and bookkeeping for 
the guests. It is obvious that this bookkeeping 
de|>ai tment should be close to if not backed up 
to the front desk cashiers, so that any ques¬ 
tions of charges can be quickly checked and 
adjusted by the cashier, who will contact the 
bookkeeping department lor clarification or 
corrections in the guests bills 

Conveniences will usually bo found in the 
cashier s area for guests who bring valuables 
with them, whether it be cash, jewelry, or 
imj>ortant jinpers. Guests are requested by 
hotel management to leave such vahiobles in 
the hotel s safe deposit boxes or vault it is 
desirable to have the guest transfer his 
valuables to a cashier out of sight of the public 
occupying the main lobby. Therefore, n small 
closed room is normally provided. The quest 
enters this room and gives the valuables to the 
cashier through a pass-through window This 
pass-through window should have a view of the 
vault or the safe so thot the guest can watch 
his valuables being dejjosited |>ro|>erly Where 
safe deposit boxes are furnished by the hotel, 
the cashier will hand a key to the guest The 
same procedure will be followed when the 
guest wishes to withdraw his valuables from 
the safekA6t>ing of the hotel This convenience 
is especially useful in large tesort or conven¬ 
tion hotels where women guests will bo wear¬ 
ing jewelry on special occasions. A closed 
room makes it possible for the guest to deliver 
and receive the jewelry without being observed, 
a precaution that is most necessary in today s 
theft-prune society 

A hotel cashier must also handle the cash 
from restaurants and coffee sho|>. The cosh- 
iers in these facilities will be bringing their 
cash receipts to the central cashier. In a 
small hotel, this can be done directly with¬ 
out any concern about the transfer uf the 
funds from the restaurant and coffee shop 
to the cashier. In large hotels, whore there 
are o number of restaurants and other fa¬ 
cilities which entail cash jjayment, special 
arrangenrenis should be made for the handling 
of this cash and. in some instances, safety 
dejiosit boxes or vaults are jirovided so that 
the money can be stored when it ts brought to 
the cashier space at off hours and held until 
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Fig. B (a) Uris Biothers Hotel. New Yofk. (b) Americana Hotel. New York, typical tower room, (c) Loews N.Y. Motel, 
typical room, (d) Causeway Inn. Tampa, Florida. 
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Fig. 5 (com.) (e) Tampa Imemational Inn, Tampa. Florida, (f) Indies House. Duck Kay. Florida, (g) Americana 
Hotel. Bal Harbour. Florida, (b) Paradise Island Hotel, Paradise Island, Bahamas, (i) Americana ot Puerto Rico, 
typical room layout, (j) Massena Motor Inn. Massena. N.Y. 
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normal caahiar oparationa bagin m the morn¬ 
ing, at which time recaipta from the night be¬ 
fore are taken out and properly credited. Thia 
ayatem ia vary much like a night dapoaitory in 
a bank. More and more hotela are inatalling 
pneumatic tube ayatema for the tranafer of 
gueata checka directly to the caahiar Theae 
ohecka will be coming from various dining 
rooma and cocktail loungea aa well aa from 
the coffee ahop and from the room-aervice area. 
Theae checka for food, bevaragea, etc., which 
have bean aignad by the gueata, ahould be 
tranaferred aa quickly aa poaaible to the caah- 
ier. Thia ia eapacially important when a guest 
la checking out a abort time after having signed 
a check for food or bevaragea or auch itema 
aa laundry and valet. Chargea for telephone 
calla will have to be forwarded to the caahiar 
alao. Many hotela are uaing an electric count¬ 
ing device viaible to the caahiar which indicates 
the number of calls made by the guest while 
occupying hia room. These indicators function 
automatically but must be supplemented when¬ 
ever long-diatance calls are made by guests. 
Such supplemental information is fed to the 
cashier by the telephone department 

Administrative Area 

The administration of a hotel operation de- 
panda entirely upon its aiae. A small hotel will 
most likely have an office for a manager, who 
may have hia secretary working in the same 
room with him. The door to his office faces 
the public lobby, and an additional door is pro¬ 
vided so that he can go from hia office to the 
front desk. Thia ia the simplest operation and 
is found only in the smaller hotela. A larger, 
medium-sized hotel will have a manager and an 
assistant manager and. as a rule, there will 
be a reception office where one or two typist- 
receptionists will be acting as a buffer between 
the public and the manager. As a hotel project 
grows larger, the administrative area grows 
more complea. Aside from the manager and the 
assistant manager, there may ba an office for 
a food and beveraga manager and a banquet 
manager. A larger hotel, with sizable conven¬ 
tion facilities, will also have an office for the 
convention manager and hia assistants. Obvi¬ 
ously, aa the complexity of thj office and 
adminiatrativa area grows, a mora careful and 
detailed study is. perforce, made to arrange 
a smoothly functioning suite of administrative 
offices together with secretarial pools, book¬ 
keepers. teletype machines, a mailroom for 
incoming mail and for voluminous outgoing 
mail, etc. The accompanying illustrations show 
how these areas have been handled in various 
hotels. It must be borne in mind that thia front 
of the house works closely with the back of the 
house. Many of the people in the adminiatrativa 
area will deal with guests as well aa hotel cus¬ 
tomers seeking to arrange for luncheons, 
banquets, and conventions. Accessibility to the 
public, therefore, is of the utmost importance. 

Restaurant Facilities 

Every hotel, whether it has 50 rooma or 2,000, 
must consider the feeding of guests. Small 
hotela may get by with a pleasant coffae ahop 
restaurant. This type of unit ia becoming more 
popular in the smaller hotel where feeding 
facilities are kept to a minimum. Such a facility 
would be the type where quick coffee shop 
service could be offered a guest, either at a 
counter or at a table, and where, within the 
same space, more leisurely dining could be 
provided. The difference between the two 
ia achieved primarily through decor and 
atmosphere rather than any physical or struc¬ 


tural arrangement. In such a facility, it is possi¬ 
ble to take care of a large breakfast business 
using the entire facility. There are occasions 
whan a visual separation between coffee ahop 
and restaurant is made movable, so it can be 
taken away during the breakfast-hour rush. 
For luncheon, the division Is reestablished, 
making it possible to serve quick meals for 
those in a hurry in the coffee shop area and 
more leisurely luncheons in the restaurant 
portion. In the evening, it is possible to get 
a more permanent typo of separation between 
coffee shop and restaurant by pushing the cof¬ 
fee shop separator around the counter area, 
thus allowing lor maximum table and seating 
arrangements in the so-called restaurant area 
when the coffee shop is doing a minimum bus¬ 
iness. Under normal situations there will be a 
cocktail lounge or beverage bar aven in the 
smallaat dining facility The larger hotel will 
hove a pleasant coffee shop for quick service 
and for simpler meals, whereas a restaurant, 
with its appropriate decor for more leisurely 
dining, will offer a more varied menu with 
probably higher cost per meal than in the 
coffee shop. The cocktail lounge will usually 
be found close to the dining room so that hotel 
guests can pause for a cocktail before lunch or 
dinner, or while waiting, before going to the 
dining room, to meet friends or other guests. 
NAthere convention facilities are offered within 
a hotel, it is wise to have a bar placed close to 
the convention facilities. Conventioneers seem 
to have a propensity for a cocktail before or 
after meetings. This impulse-type of beverage 
buying is boosted tremendously if beverage 
facilities are placed in the normal path of traf¬ 
fic. Large convention and banquet facilities 
usually provide a fixed or portable bar arrange¬ 
ment in the preassambly or foyer areas to take 
care of pauses between meetings and semi¬ 
nars and to fill those pauses with a facility 
that will provide a pause that refreshes. 
There ia no special requirement for the design 
of hotel restaurants, bars, cocktail lounges, 
and coffee shops which ore in any way dif¬ 
ferent from the standard requirements for 
any such facility. Attention ia called to the 
fact that people staying at hotela have a ten¬ 
dency to seek out highly touted specialty 
restaurants within an area rather than eating 
their meals in the hotel. This Is especially true 
for evening dining. Toward that and, hotels 
mora and mora ara turning to specialty res¬ 
taurants whose specialty ia not only food but 
alao decor, so that they can compete favorably 
with individual restaurants in the general area 
of the hotel. The same hotel kitchen can pre¬ 
pare almost any type of special food including 
Chinese, Polynesian, seafood, or gourmat 
dishes. The important thing to remembar in lay¬ 
ing out these spaces is that the decor muat be 
developed to entice the hotel guests to eat in 
the hotel rather than outside in other specialty 
restaurants. Continuing in this vein of special¬ 
ized feeding, some hotels are installing roof¬ 
top restaurants where a view of the city or the 
general area is available and in which fairly 
limited menus are offered — mostly open-hearth 
kitchen service which includes steaks, chops, 
and cuts of roast beef. Such a menu requires 
a vary small kitchen and obviates the need for 
creating large, expensive facilities on a roof 
for specialty cooking. Wherever a rooftop 
restaurant is created, the architect must bear 
in mind that there will be increased traffic in 
the elevators taking dinars from both in and 
outside the hotei to thia specialized rooftop 
facility. And don’t forget that, because of public 
assembly requirements, the stairs must be 
sized larger. Supper clubs or nightclubs will 
also be found in the larger hotels. When faced 


with this type of dining and entertainment 
feature, the plana must include not only a stage 
of sorts, together with the attendant stage 
lighting, but also dressing rooma for perform¬ 
ers and a room for the orchaatra. It is highly 
desirable to keep such an adjunct as close to 
the main kitchen aa possible. In the planning 
of large hotels that encompass all the dining 
facilities already mentioned, it may not ba 
possible to operate out of one central kitchen, 
in this case there may be several kitchens, 
preferably on a horizontal core, so that there 
is the possibility of vertical distribution of food 
from the preparation areas which would prob¬ 
ably be on the lower level. 

Lobbies 

Every hotel, regardless of its size, must have 
a public lobby The size of the lobby is largely 
determined by the number of guest rooms es 
well as by the type of hotei that is on the archi¬ 
tect's drawing boards. It goes without saying 
that the larger the hotei, the larger the lobby 
The lobby will also have to be larger in a resort 
or convention hotel. A resort hotel will require 
a large lobby because guests will congregate 
there in the evening A hotel catering to con¬ 
ventions needs a large lobby because here 
again there is a constant gathering of conven¬ 
tioneers before they go off to lectures, semi¬ 
nars, meetings, luncheons, and dinners. There 
is no rule of thumb to determine the size of e 
lobby. One must proceed by making a careful 
study of similar types of hotels and arrive at 
decisions after discussions with hotel opera¬ 
tors and managers. A hotel lobby sets the mood 
for a hotel. This space, more than any other, 
will create the first and usually the most lasting 
impression. Furnishings, color, finishing mate¬ 
rials. lighting, and decor must create the proper 
ambience regardless of whether the hotel ia 
large or small, in a city or a resort, moderately 
priced or expensive. The interior designer 
plays a most vital part in planning and design¬ 
ing hotel lobbies. 

Elevators 

Except for one- and two-story motels, every 
hotel and motel will use elevators to take 
guests from the point at which they have 
checked in up to the floor where the guest's 
room is located. Elevators should be located 
so that they are immediately visible, either 
from the entrance of the hotel or from the 
check-in or registration area. Another consid¬ 
eration in the planning of elevators is that of 
their location on the guest-room floors. It is 
advisable to place them centrally so that the 
distance walked by a guest in any direction 
is reduced to a minimum. It would obviously 
be wrong to place the elevators at the end of 
a long corridor. It would be far better to have 
these elevators placed so that they are about 
midway betwaan the two ends of the guest¬ 
room corridor. The number, size, and speed 
of the required elevators is best determined by 
the elevator companies themselves. It would 
not be wise for the architect to make a determi¬ 
nation as to these factors Elevator companies 
can give the answers when facts and figuras 
are given to them, and it is they who will inform 
the architect what the number and siza as well 
as tha speed of the elevators should be. Most 
elevator companies are computerizing this 
information and can furnish it to the architect 
within a matter of hours. The designer should 
bear in mind that the elevator is part of the 
hotel atmosphere and, just as it is important 
to creata the proper ambience in the lobbies, 
it IS important to create and to carry out this 
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pleasant feeling in the elevators, since they 
are the tranaitional points from lobby to guest¬ 
room floor. 

Under no circumstances should guest ele¬ 
vators be used for service. Service elevators 
are separate and apart. Many hotel designs 
indicate the service elevators within the same 
general area as the passenger elevators, but 
this need not necessarily be so. Each bank 
of elevators should bo strategically located 
to best service the front of the house (guests) 
or the back of the house. 

Before leaving the subject of lobby design, 
attention is colled to the location of the bell 
captain's station The bell captain's station 
should be located so there is a commanding 
view of the hotel entrance, the registration 
desk, the cashier, and the elevators. If the hotel 
is to render the proper kind of service, it is up 
to the bell captain to see that the arriving or 
departing guest is properly taken core of Ho 
must see to it that there is a bellman or a bell¬ 
boy available for the luggage going into the 
hotel and the luggage going out of the hotel. 
Incidentally, this is also a form of safeguard 
to see that guests departing the hotel stop at 
the cashier and take care of their bills before 
leaving. The bell captain should have at his 
disposal a storage space for small parcels 
which may be loft for absent guests and which 
he will eventually deliver when the guests 
return to the hotel Somewhere in the lobby 
there should be a rather large storage space 
for luggage which may be left by guests after 
checking out but prior to departing. In very 
active hotels with a high occupancy, there is 
a mandatory check-out time. Very often the 
guest is not going to leave the hotel until sev¬ 
eral hours after the check-out time- Under 
those circumstances, the guest will leave his 
luggage with the bell captain after checking 
out, but he will remain in the hotel until it is 
time for him to depart via his car or to the rail¬ 
road terminal or airport. 

Guest-Floor Corridors 

We will now accompany our guest from the 
elevator to the guest s room. As the elevator 
doors open, the guest should find himself in 
an area which can be designated as an ele¬ 
vator foyer This may bo a large open space 
or a space slightly wider than the corridor 
itself. Whatever its size, it should, by its width, 
denote the fact that it is the elevator foyer. 
It is wise to remember that no guest-room 
doors should be placed opposite the elevators 
Guests coming or going late at night, coming 
out or getting into the elevators, may talk 
loudly or may be too noisy, in which case they 
would be disturbing guests whose doors open 
off this area. The foyer should be further 
demarked from the guest-room corridor by its 
decor and lighting. It is always a thoughtful 
touch to have certain appurtenances which 
indicate consideration for the guest In the total 
overall planning. One of these appurtenances 
would be a small bench or some type of seat 
for guests who may wont to wait in the foyer 
for the elevator or who may be waiting to meet 
someone else on the floor. It is also a thought¬ 
ful gesture to have a full-length mirror in this 
area; men as well as women guests appreciate 
the chance to have a look at themselves before 
descending to the main lobby floor. There 
should obviously be a good-sizad ash receiver 
for cigarettes, cigars, and other trash nui¬ 
sances that the guest may want to get rid of 
before getting into the elevator. 

The guest-floor corridors ore transitional 
spaces between the public space, which has 
already been discussed, and the guest room. 


which will be discussed further below. The 
first problem the architect faces is a question 
of dimension—width and length. Lot us con¬ 
sider the advisable length of a corridor first 
Good practice indicates that a corridor should, 
if at alt possible, not be over 100 ft in length. 

It sometimes occurs that, because of the size 
of the hotel or its configuration, corridors may 
be longer. There are a number of hotels where 
corridors stretch out for over 200 ft The archi¬ 
tect would be well advised to introduce an 
interruption of some sort in his corridor plan¬ 
ning to keep the guest from feeling as if his 
approach to his room were an endless path. 
The interruption may bo by means of a change 
in dimension or, if the plan permits, a change in 
direction. The long look of a corridor may be 
relieved by means of appropriate lighting and 
decor Where a corridor turns at right angles 
or at any angle, it would be well to arrange 
for a secondary foyer effect to give the guest 
a second breath, so to speak, before continuing 
along the corridor to his room. There is very 
little choice in the width of a corridor Normal¬ 
ly, 6 ft is considered an adequate width, al¬ 
though some hotels have made do with only 5 
ft. This could well suffice if the corridor was 
a rather short one. Another espadient, which 
may be used either in a narrow corridor (under 
6 ft) or a stondard-width corridor, would be the 
device of recessing the bedroom or guest-room 
doors. Setting doors back from the corridor 
wall 1 ft or even as much as 2 ft gives on appar¬ 
ent width to the corridor and. what is more 
important, it gives each room entrance its own 
sense of privacy and individuality It is normal 
to pair guest-room doors and therefore the 
recess or door alcove would normally be the 
width of two doors or a minimum of 6 ft and a 
depth ranging anywhere from 6 In to 2 ft An 
eNpedientthat always helps acorridorto appear 
shorter is that of creating a change in the 
colors of the recesses, which under ideal con¬ 
ditions would be opposite each other on either 
side of the corridor- If this is possible in the 
plan, and it usually works out that way, a break 
in the carpet color or design in this area as well 
as a change in the color scheme for each 
entrance-door alcove creates a pleasant feeling 
of pause or interlude along a long corridor. 
Lighting will also play an important part in 
making corridors seem more interesting and 
less stretched out. Illuminating the alcove 
areas is always a pleasant device. In the first 
place, it makes the numbers of the doors 
immediately visible, and in the second place, 
it gives the guest a sense of comfort to know 
that no one could be lurking in the door alcove 
where deep shadows might hide him. Lighting 
always creates an ambiance of hospitality, 
and lights would be best placed in these door 
alcoves. This is not a hard and fast rule. In 
many instances, the interior designer or the 
architect may decide that lighting along the 
blank wall between the guest-room doors 
would serve his purpose better. All this, of 
course, is a matter of individual taste as well 
as of the wishes of the hotel operator Another 
small but important factor is the design of the 
guest-room door itself. A flush panel door is 
the least expensive but also the least desirable 
type of door for a guest room. If only a flush 
door is used, strong color might be helpful, 
or the use of natural wood finishes would be 
pleasant. If at all possible, some form of decor 
on the door will create a sense of inviting 
hospitality for the arriving guest. Another 
thing to be borne in mind is that the guest 
must be able to recognize his room number, 
and such a room number might well bo on 
attractive decorative adjunct in this area. Some 
hotels hove used room numbers placed to the 


side of the door rather than on the door it¬ 
self. Here again, the ingenuity of the designer 
comes into play. It is not the intention of this 
dissertation to discuss color, but wall covering 
and wall colors In corridors are most important. 

It must be borne in mind that along these corri¬ 
dors pass endless numbers of pieces of lug¬ 
gage carried by the guest or the bellboy. 
Luggage may also be transported by means of 
trolleys. In any case, the lower portion of the 
wall will be subjected to brutal abuse by being 
banged with luggage or trolleys. The lower por¬ 
tion of the wall, therefore, might well be 
designed as a dado made of a bruise- and 
shock-resistant material or merely marked off 
with a contrasting color or wall covering. Thus 
the lower walls in the corridor con be repainted 
or repapered when they have been sufficiently 
scuffed while the upper walls may remain as 
they are. This can result in considerable 
savings to the hotel operator. 

Guest Rooms 

Everything that has been said about hotels 
thus far may be considered peripherel to the 
prime product that a hotel has to offer, namely, 
the guest rooms. This is the final product that 
IS to be sold In connection with this thought, 
it is well to remember (although this may not 
have any influence on the planning or the archi¬ 
tecture of a hotel) that, unlike an item on a 
merchant's shelf, a guest room that is nol sold 
one night means a complete loss. It would be 
as if a grocer were forced to throw out each 
day's unsold supply of boxed cereal and to lay 
in a fresh supply every morning. That is a pre¬ 
cise analogy to the situation of the hotel man 
and his guest rooms. The room that is not sold 
and the revenue that is lost can never be re¬ 
covered (Fig. S). 

Now let us have a look at the guest room 
itself. The first consideration is that of size. 
The accompanying illustrations of guest rooms 
in hotels designed by the authors show as wide 
a variety of dimensions as an architect may 
encounter. For the moment, let us eliminate 
the space taken by a bathroom and a closet 
and consider the actual room itself. The length 
and width are determined by the amount of 
furniture that is to go into the room and by 
the degree of luxury that the hotel operator 
wishes to achieve. Let us consider the latter 
first. It is an obvious truism thst the luxury 
of space is an expensive one when considered 
in the light of construction costs. Space, how¬ 
ever, does convey a feeling of luxury and. 
whereon operator is aiming for the high-priced 
market, it would be well to create rooms that 
are sized not for the actual furniture require¬ 
ments but for the sheer luxury of spaciousness. 

And now to the first premise—namely, what 
furniture should go In and what size room 
should accommodate the furnishings. In order 
to understand furniture requirements, it is 
important to have a knowledge of the various 
types of rooms that a hotel or motel offers 
guests. The most common room in the hotel 
field today is the twin-bedded room. Then 
we have the possibility of a single occupancy 
room, and. lastly, studio rooms or suites. The 
twin-bedded room, the most common in hotels 
generally, will vary in length depending on 
the type of bed that the operator wishes to 
install. The smallest unit will have a pair of 
twin beds. The first question that arises in con¬ 
sidering twin beds la whether there will be o 
night table between the beds or whether the 
two beds will be placed side by aide. Rooms 
containing twin beds, with a night table be¬ 
tween them, are preferred by most hotel opera¬ 
tors because there are many double occupan- 
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ci«8 that do not necessarily involve married 
couples. For instance, the occupants might 
be two women, two men, or one adult and one 
child, and in these instances it is always desir¬ 
able to provide separate beds- As an example, 
two men travelling together would much prefer 
to have their beds separated than to sleep side 
by side. Economy in space and length of room 
can be achieved by placing beds side by side, 
but although such an arrangement is often 
used, it is not the best one. 

The next consideration is the size of the beds 
themselves There ore single beds which are 
3 ft 6 in. wide, a full-sized bed which is 4 ft 
6 in,, a queen-sized bed which is 5 ft wide, 
and a king-sized bed which is 6 ft wide. Pre¬ 
sently, all beds are still being made in a 6-f1 
6-in. length dimension. Since the average 
American is growing taller and taller, it would 
be wise to consider 7-ft beds as a standard, 
since it will not be long before such beds will 
be introduced into most hotels. One reason 
for the queen-sized bed is the comfort of the 
guests. Many guests would appreciate the 
extra width of a queen-sized bed, and it is possi¬ 
ble for families traveling together to have an 
adult and a child sleep in the same bed. Where 
king-sized beds are employed (and this will be 
found most often in motels), two adults may 
occupy one bed, so that a two-bed room may 
take a family of four people. 

In connection with beds, it is wise to remem¬ 
ber that the headboard, which seems like an 
anachronism in home furnishing, is a most 
important feature in hotels. Guasts like to read 
in bed, and because of the widespread use of 
hair preparations, the headboard portion of the 
bed is subjected to heavy wear and soiling. 
Whether a headboard is provided or whether 
some other device such as a flat cushion 
against the wall or any other ingenious arrange¬ 
ment that the interior designer may come up 
with is used, headboards are definitely a part of 
hotel equipment. Beds, as a rule, come on 
glides or coasters in one form or another so 
that they can be moved when the maid comes 
in to make up the beds Movement of beds is 
most important, so that maids and porters 
can clean under them. Nothing is more disturb¬ 
ing to a guest than to look under a bed and see 
an accumulation of carpet fluff and discarded 
cigarette butts. 

Now that we have discussed beds, we know 
that we must have at least 7 ft 6 in. from the 
wall to the front edge of our newer anticipated 
7-ft beds. If at all possible, there should be a 
3-ft aisle and, if no furniture is placed op¬ 
posite the bed (a very unlikely arrangement), 
then the width of the room would be a mini¬ 
mum of 10 ft 6 in. Where furniture will be placed 
on the wall opposite the bed. such furniture 
will most likely consist of a dresser or cup¬ 
board with drawers. Such a piece of furniture 
requires a minimum of 1 8 in. in width and most 
likely an optimum width of 24 in. It must be 
remembered that drawers have to be opened, 
and the guest will need room to stand in front 
of the dresser to open the drawer without 
being forced to sit down on the bed while doing 
so. Therefore, a 3-fl aisle again comes into play 
If we consider the 7 ft 6 in. required for the bed, 

3 ft for the aisle, and 2 ft for the dresser, we 
have an optimum room dimension of 12 ft 6 in. 
between walls. This is a minimum dimension, 
and if the plan end the budget permit, another 
6 in. would be a most welcome spatial device. 

Let us now consider the length of the room 
This dimension will vary depending upon the 
types of beds used — queen, king, or standard 
twin —but this is only part of our consideration. 

It is necessary in each room to provide not only 
sleeping facilities but also sitting facilities. 


The most common arrangement found in most 
hotels consists of two comfortable armchairs 
with a cocktail table between them. A com¬ 
fortable chair will require a depth of least 30 
in. and another 30 in. of leg space in front of 
It, which means that we need at least 5 ft from 
the wall before we encounter the first piece 
of furniture, which will probably be a bed. The 
furniture placement will usually call for the 
chairs to be placed against the window wall. 
The reason is obvious. A view out of the win¬ 
dow is a pleasant experience for someone using 
the guest room as a sitting room. In connec¬ 
tion with the so-called cocktail table, this may 
give way to a low table which may be used for 
dining, card playing, or writing. Many so-called 
cocktail tables are, in effect, pedestal stand¬ 
ing lamps which combine two pieces of furni¬ 
ture in one: the cocktail table and the standing 
lamp. Such an expedient is a space saver, since 
the light is exactly where it is wanted and there 
is no need for another movable lamp. In talking 
of lighting, we must bear in mind that we want 
not only a lamp or a ceiling fixture over the 
sitting area but also adequate reading lights 
for the beds. The most often used arrangement 
is a twin-headed lamp sitting on the night table 
between the two beds. Far from enough study 
has been done in this type of lighting, which 
would make it possible to give adequate and 
direct light for one guest who is reading in 
bed while the other guest can sleep without 
being disturbed by the light of his roommate. 
Lights may be placed over tha headboards, but 
this means that two outlets may be required 
and certainly two luminaires instead of one. 

Another area that will naed good lighting 
is the area which we will call the writing and 
makeup area. This is usually soma sort of table 
arrangement where a guest may sit and write 
or where a female guest can sit down and apply 
her makeup It has become rather standard to 
combine tha drassar with its drawers with an¬ 
other piece of furniture which la called the 
dressing-writing table. This typo of case goods 
is most often used, but it is by far the least 
dasirabla for a well-appointed room. Another 
piece of fixed furniture that is desirable is a 
stand. Many hotals overlook this use¬ 
ful piece of furniture and supply folding lug¬ 
gage stands. These will serve adequately but, 
since the guest will usually leave his piece of 
of luggage in the room, it is far more desirable 
to have a pleasant piece of furniture than a fold¬ 
ing luggage rack. Before leaving the furnishing 
of the standard room, it should be noted that 
there should be at least one more chair in the 
room. This could be a straight-backed chair or 
a stool placed in front of the writing-makeup 
table. This will provide for three sitting pieces. 
If at all possible, s fourth chair should be con¬ 
sidered. It is far pleasanter to have four people 
sitting on chairs than to have three people 
supplied with chairs while the fourth visitor 
or guest has to sit on one of the beds. Between 
a pair of twin beds, the ubiquitous nightstand 
with its small storage apace below is standard. 
A clever interior designer can improvise and 
create far better furnishing arrangements 
than the standard nightstands — arrangements 
which will give the room additional storage 
space. The cocktail table which has been pre¬ 
viously mentioned may well give way to a 
dining table, which will serve the purpose far 
better because it can be used for setting down 
a drink or a book or a package and also for 
serving a meal (rather than depending upon the 
room-service trolley). In connection with the 
room-service trolley, the designer should bear 
in mind that if a dining table is not provided, 
there must be sufficient space in the room to 
set up a room-service table. This is wheeled in 


by the waiter, and it must then be possible to 
arrange at least two and sometimes more 
chairs around it for the guests who wish to 
dine in their rooms. 

The luggage stand has already been men¬ 
tioned. but at hotels where the guests may be 
staying for as long as a week or more (this 
obviously will be the case in resort hotefs). 
the designer should bear in mind that they 
will come with more than one piece of luggage. 
Some travelers carry four and six pieces, and 
where to put them in the standard room be¬ 
comes a serious problem. 

Lighting in the room, which has been partial¬ 
ly covered, will depend upon the interior de¬ 
signer. The necessary luminaires have already 
been discussed, but these may be supplement¬ 
ed with additional light to create a pleasanter 
ambience in the room. The control of these 
lights must be carefully considered The sim¬ 
plest type of control will call for a switch at 
the door which will turn on one or two or even 
all the lights in the room Most hotels and their 
designers give entirely too little thought to the 
switching arrangement for the control of lights. 
This leads to confusion on the part of the guest, 
who has to explore the room and decide which 
lights are controlled at their source. A grast 
source of annoyance is the arrangement in 
which all the lights are controlled by one switch 
at the door and than each luminaire has its 
own ON and OFF switch. It presents an annoy¬ 
ing and puzzling problem to the guest coming 
into the room or the guest who wants to turn 
out the lights when going to sleep. This prob¬ 
lem has been solved in many hotels by placing 
one light switch at the door to turn on one of 
the lights and then providing a bottery of light 
switches at the bed which control the other 
lighting in the room. If this is not carefully 
thought out, a fuming guest will often com¬ 
ment that one has to be a lighting enginear 
in order to understand how to work the intri¬ 
cate switching arrangement. This is especially 
true if two-way switches are used, one at the 
door and one at the bed; than you may be sure 
that the guests will become quite thoroughly 
confused. Such switching arrangements are 
prevalent in European hotels, but there the 
problem is overcome by using graphic symbols 
on each switch to make it possible for the 
traveler to figure out the intricacies of tha 
light controls. Here we can give no advice other 
than to consider the problem carefully as if 
it were a problem in logistics 

Thus far we have been speaking only of guest 
rooms with normal twin- or single-bed arrange¬ 
ments. Another popular arrangement in hotels 
is that of the so-called studio room.' Duel 
sleep pieces have been developed which are 
comfortable sofas during the day and perfectly 
comfortable beds at night. In this context we 
are not speaking of the folding sofa beds. 
These should be used only as a last resort in 
hotel furnishings. They can never achieve the 
comfort of the standard bed. The dual sleep 
pieces we are talking about come in various 
ingenious arrangements, but they are primarily 
beds which have some back-up arrangement 
so that they become normal sofas when used 
for sitting. When they are moved out, rolled to a 
side, or adjusted in some other way to clear 
the backrest, they become full-width, full- 
length beds. The accompanying illustrations 
show some of the ways in which these dual 
sleep pieces may be used. The purpose of a 
studio arrangement is to enable the guest 
to use his room as a true sitting room. Many 
travelers use their rooms during the day to 
conduct business or to visit with friends. 
Obviously it is much pleasanter to sit in a room 
which looks like s living room than to ignore 
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the bed*, which muy or may no! have be«n 
made up when the gueat receives company 
Another reason for having these studio rooms 
is that they may double as sitting rooms for 
suites by having one room, which is a normal 
bedroom or guest room, ad|oin another room 
which IS furnished as a studio room. Thus the 
hotel can provide a two*room suite (obviously, 
connecting doors must be provided between 
these two accommodations). Before leaving 
the question of adjoining rooms, the architect 
should determine with the hotel operator how 
many rooms will have adjoining doors. Too 
often the planner decides that all rooms should 
have interconnecting doors. These doors are 
a source of annoyance because, unless the 
finest type of sound barriers are used on them, 
these doors become a nuisance in that sound 
will travel more easily through doors than 
through walls. This is true in spite of the fact 
that a good installation will call for one door 
in each room, so that actually every connecting 
opening has two doors. Wherever the budget 
permits, a high-rated door is desirable, and if 
at all possible, a gasketing device should be 
employed to cut the sound transference from 
one room to another. With regard to sound 
transference, the mechanical plans must indi¬ 
cate that base outlets and telephone outlets 
may not back up to each other. This is one of 
the most troublesome ways of transmitting 
sound from one room to the other. It is econom¬ 
ical to bock up electrical and telephone outlets, 
but it is a bad policy in hotels. Outlets should 
be staggered to avoid sound transmission. 
The architect should definitely consider the 
decibel rating of his wall construction to try 
and cut sound transmission from one room to 
another. This usually adds to the cost of the 
hotel, but it is highly desirable. As one guest 
once said, he is tired of answering his phone 
when it is his neighbor's that is ringing; and as 
another guest once complained, every time his 
neighbor flushes the toilet, ha runs for the hills 
Sound transmission is a nuisance In hotels 
and it should be carefully considered by the 
architect. 

Every hotel should have arrangements for 
suites of a permanent nature as opposed to a 
combination of a studio room with a typical 
guest room Suites will be furnished like fine 
sitting rooms. They are used not only by the 
affluent traveler because he can afford it but 
also by travelers who do a good deal of enter¬ 
taining. especially business travelers who 
entertain clients and customers on their arrival 
In any given city. If a hotel offers convention 
facilities, it will require an inordinate number 
of suites. Conventions will mean that there 
will be a good deal of entertaining going on, 
and companies whose representatives are 
guests in the hotel will want good-sited suites 
for fairly large cocktail parties and other forma 
of entertainment. These large suites, incidental¬ 
ly. may double at times as seminar or confer¬ 
ence rooms. In this context the hotel may be 
asked to move most of the furniture out of the 
suite living room and bring in seminar chairs 
for meetings. If such will be the case, the plan¬ 
ner should provide for a storage room on each 
floor capable of holding alternate types of 
furniture to suit the requirements of guests 
using large suite-sitting rooms. Those suites 
are also often used by two couples or by a large 
family, In which case the sitting room of the 
suite may be used for sleeping at night. In this 
case, dual sleep pieces will be required, but 
they will usually be the type that is referred to 
as a ’davenport, ' or the type of sofa which 
opens out to become a comfortable double bed 
(never as comfortable as a true bed). These 
suites should have a good-sized dining table 
with a sufficient number of chairs, provision 


for an adequate desk (since some business may 
bo carried on in that room), a sufficient num¬ 
ber of comfortable lounge chairs, and an acces¬ 
sory table. The decor of the room will depend 
upon the interior designer and the hotel opera¬ 
tor, who usually knows what he would like in 
these suites. It is a good practice to arrange the 
sitting room of a suite so that it connects with 
at least two bedrooms and. if at all possible, 
three and sometimes even four bedrooms. This 
will require some intricate planning. Suites 
will usually be found in the corner of a build¬ 
ing, which makes it possible for the planner 
to join up several bedrooms. 

There are times when suites are not used, 
and the hotel should be able to rent each of the 
rooms in the suite separately. This means 
that each room will have its own separate key. 
A foyer which connects the bedrooms and the 
sitting area makes this separate keying of 
rooms possible A single door or a pair of 
doors leading to the foyer of the suite will be 
on one key. but by opening these doors tem¬ 
porarily (the plans should be devised so that 
the doors can bo swung back and out of the 
way), the foyer becomes part of the corridors 
and each room, including the sitting room, 
would have its own key This makes for maxi¬ 
mum flexibility, so that the sitting room can be 
rented on an individual basis. A complete bath¬ 
room should be planned for each of the sitting 
rooms of a suite to moke it possible to rent 
the rooms out singly. Even If the room is not 
rented singly, a bathroom or lavatory facility 
certainly is needed in each living room or 
sitting room of a suite. Plumbing connections 
might well be arranged so that a bar can also 
be introduced in the sitting room Since this 
room will be used for entertaining (either busi¬ 
ness or private), a bar with water connection 
becomes a pleasant adjunct. 

There is a growing tendency in hotels end 
motels to create greater flexibility in meeting 
and seminar rooms that would be available to 
conventions. These rooms are so designed 
that they can be used as bedrooms when not 
required for meetings or other purposes when 
a convention is in the hotel. Under this concept 
usually two rooms are divided by a foldaway 
partition, so that the two rooms can be thrown 
into one if a larger room is required On other 
occasions, the one guest room may be used 
for very small mer lings without being opened 
up to the adjoining guest room. In view of 
the fact that these rooms are designated for 
meetings, whether singly or in pairs, their 
furnishings are different from those of the stan¬ 
dard guest room. At the outset it must be 
determined that this will probably be used as 
a single room rather than a double room. The 
bed itself is placed in the wall. It is the type 
that swings up and is hidden in the wall. There 
are a number of manufacturers today who are 
making these hideaway bads, which are quite 
satisfactory for hotel use. It is possible, if so 
desired, to have two hideaway beds, in which 
case the room becomes a double room. The 
rest of the furniture is carefully considered 
so that it can be moved out of the way to open 
up the room for meetings or. at beat, is sized 
so that it will not interfere with meetings in 
these rooms. Obviously, these rooms will 
be placed on the lowest floors so they can be 
close to the public spaces for the convenience 
of those who are going to use them for meet¬ 
ings or seminars in connection with a larger 
convention or meeting taking place in the hotel. 

Guest Bathrooms 

We are now ready to review the bathroom 
requirements in a hotel. The minimum bath¬ 
room will have a combination tub-shower. 


a lavatory, and a water closet. Since the travel¬ 
ing public IS very conscious of bathroom 
accommodations, the architect should give a 
good deal of thought to this feature in the hotel 
The accompanying plans of the writer’s proj¬ 
ects show various arrangements of bathroom 
accommodations. An innovation devised by 
the writer s firm was the introduction of two 
lavatories in the bathroom facilities. These 
two lavatories may be right in the bathroom 
itself, they may be pulled out into a dressing 
area, or one lavatory may be placed in the bath¬ 
room and another outside the bathroom. This 
last arrangement is most desirable, so that if 
two people occupy a room, regardless of 
whether it is a husband and wife, two man. or 
two women traveling together, they have the 
use of the bathroom facilities without inter¬ 
fering with each other, it immediately becomes 
obvious that if, for instance, the husband is 
shaving, the wife can be takirrg a bath or 
shower —and other possibilities are immediate¬ 
ly self-evident 

European hotels invariably have not only 
the tub. water closet, and lavatory but also a 
bidet. This is a particularly European custom, 
and wo are finding that in many hotels In Amer¬ 
ica the bidet is being introduced. Obviously, 
this additional feature is found only in the most 
luxurious hotels. Taking the water closet as 
the first of the fixtures in the bathroom, there 
IS one word of caution. A noisy flushing toilet 
is a disturbing noise element not only to the 
occupants of the room but also to the oc¬ 
cupants of the adjoining rooms. Fluahometers 
are not desirable because they are noisy There 
are noiseless flushometers. but they are quite 
expensive. The average hotel uses a silent 
tank-type of toilet as the most expedient type of 
water closet for hotels. A wall-hung unit makes 
cleaning of hotel bathrooms easier for the 
maid, but again, its economics will determine 
whether this fairly expensive type of installa¬ 
tion is warranted. The tub in a guest room is 
normally a 5-ft tub. A good hotel installation 
will go for the additional expense and the 
additional dimension by installing 5-ft 6-in. 
tubs. The European hotels invariably have at 
least a S-ft 6-in. tub, and there are many luxury 
hotels with 6-ft tubs. The normal shower head 
becomes standard in ail hotels, although there 
is a growing tendency to using the so-called 
telephone shower head. ’ This is a hand- 
operated shower head which is more common 
in Europe than it is in America. Manufacturers 
of bathroom equipment have devised a hand¬ 
held shower head which operates as well as the 
normal wail shower head, and by using two 
movable shower-head supports, one at the nor¬ 
mal hand level and one at the higher level where 
a fixed shower head normally would occur, 
the gueat has the option of allowing the hand- 
type shower head to remain in a standard 
position or to remove it and use it as he 
pleases. This type of shower head, incidentally, 
is also convenient for women guests washing 
their hair. 

Recently, most bathroom fixture companies 
have been turning their attention to some form 
of fiber glass or plastic tub and shower ar¬ 
rangements that can be delivered either in one 
piece or in several sections. This eliminates 
the necessity for the use of tile or other imper¬ 
vious wall material in this area. These one- 
piece installations are still in the early stages 
of development, but eventually hotels will be 
turning to them for economy in construction 
and for simplicity in installation. The standard 
one-piece lavatory is last disappearing from 
hotels. Instead, a lavatory is becoming a shelf 
arrangement into which the bowl is sunk. 
Usually, a marble slab with a cutout to receive 
the lavatory bowl is used. There ore many 
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companies manufacturing synthetic marble 
that make the bowl and the ledge in one piece. 
Thia ia highly desirable in hotels, but care 
should ba exercised to make sure that the 
synthetic material can withstand cigarette 
burns, alcohol stains, and the general abuse 
that these areas get. Older hotels used to have 
ice*water connections in the lavatory. This is 
now a thing of the past because most hoteis 
provide ice makers in corridors as a nice touch 
for the guests, who can fetch their own ice 
cubes for cold water or for cold drinks. 

Another consideration in a bathroom is the 
so'called “medicine cabinet." Since guests 
really do not carry medicines any more, it is 
advisable to eliminate this facility entirely. 
If a medicine cabinet is used, very often a guest 
will place shaving materials, lotions, etc., in 
the cabinet and upon leaving the hotel forget 
to look in it, therefore leaving behind his or 
her toiletries. It is preferable to have a ledge 
on which toiletries may be placed, where they 
are conveniently reached, and where, obvious* 
ly, they will not be left when the guest cheeks 
out. There are a number of appurtenances that 
will be placed in the washing area, such as a 
tumbler holder or toothbrush holder, but here 
again the tendency is to leave out these pieces 
of hardware, although a receptacle for toilet 
tissues is desirable and should be included. 
If a ledge is used, the toilet tissue holder can be 
placed within the recess of the ledge, as can be 
the tumbler holders and the toothbrush hold* 
ers. Obviously, an electrical convenience out* 
let must bo placed in thia area for electric 
shavers, electric toothbrushes, and other elec* 
trical gadgets that today's traveler takes with 
him. A slot receptacle for used razor blades 
should not be forgotten. 

Towel bars must be strategically placed so 
that the guest can reach for a towel regardless 
of whether he is stepping out of the tub or 
whether he is washing or shaving at the lava¬ 
tory. A well-run hotel should keep an ample 
supply of bath towels and face towels in each 
guest room, and sufficient space for these 
should be allowed together with the necessary 
hardware arrangements. Hooks are often 
omitted, but these are necessary for a guest's 
pajamas or bathrobe. Of course, the ubiqui¬ 
tous bottle opener should not be forgotten. 
Wo still have bottles with bottle caps, although 
in the near future this will probably be an inter¬ 
esting anachronism. Another nicety which 
might be provided is some form of clothesline. 
With today's wash-and-wear apparel, many 
guests, especially women, like to do their 
waahing at night and hang their garments 
in the bathroom. Since this has become a way 
of life for the traveler, an architect will be well 
advised to seek out one of the many tricky 
self-concealing wash lines on the market today. 

Finally, the treatment of the walls and floors 
of a bathroom becomes the province of the 
interior designer. The use of tile, for one reason 
or another, is being reduced to a minimum. It 
will be found around the bath enclosure (where 
the new one*piece units are not used) and 
usually on the floors because they are so 
required by sanitary building codes. There are 
many new materials on the market, and such 
old materials as thin-slab marble may be used 
Where code permits, some hotels are actually 
using washable synthetic carpels in bathrooms 
for floors. The walls are definitely no longer 
tiled, but some form of scrubbable wall cover¬ 
ing material is prevalent in most hotels today. 
It need hardly be said but it should be noted 
that good lighting is an essential in a bathroom 
where men will be shaving and where women 
will be applying makeup. This, together with 
ample mirror services, is an indisputable must. 
A number of hotels are installing a wall-hung 


mirror which is an enlarging mirror on one side 
and a normal mirror on the other, a very nice 
touch for both men and women guests. Much 
has been said about the bathroom, but Ameri¬ 
cans are a bathroom-conscious people. A hotel 
designer should realize that pleasing the guest 
is his prime purpose and that the bathroom 
can be a great guest pleaser. 

Guest Room Closets 

We now come to the final requirament in the 
guest room, namely, the closet. The size of a 
closet will be determined by the type of hotel. 
Obviously, such an accommodation in a motel 
is of little use. Most motels expect guests to 
stay only overnight, and therefore they need 
very little accommodation for hanging clothes 
Many motels, in fact, have no closets at all but 
provide a neat hanging space to make sure 
that the motel guest who likes to check out 
early in the morning does not forget any 
clothes in the closet, which might bo closed 
when he is leaving. Having the open hanging 
arrangements obviates this possibility. The 
longer the guest-room stay that is anticipated, 
then the larger the closet. The larger walk-in 
closet should certainly be considered where 
guests will be staying for any length of time. 
This is especially true in resort hotels, where 
the guest will be arriving with many pieces of 
luggage and the closet should be large enough 
to accommodate the emptied luggage during 
the guest's stay. It should be possible to store 
the luggage out of sight in the closet without 
diminishing the available hanging space, the 
shoe-rack apace, or shelf space for hats and 
other apparel and paraphernalia. Whether the 
closet is a flat reach-in type or a walk-in type, 
the door should be such that, when thocloset is 
opened, there are no hidden recesses where 
clothing may be forgotten because it cannot be 
readily seen by the departing guest. Another 
thought to be borne in mind is that closet doors 
can become a nuisance when opened, and their 
strategic location to avoid banging into open 
doors is definitely the province of a hotel plan¬ 
ner. A good closet will have a hang rod with 
sufficient space to comfortably hold men's and 
women's clothes, a shelf for packages, hats, 
etc., and a shoe ledge or rack for placing shoes. 
A walk-in closet must, of course, have a good 
source of light. A reach-in closet should also 
have light outside the closet so that the guest 
can see what is inside. 

Guest-Floor Service Space 

Every guest-room floor will have a service area. 
A service ares serves several functions. Pri¬ 
marily. it is a place where linen is stored and 
where the maids carts are kept. We must bear 
in mind that each maid will handle anywhere 
from 12 to 15 rooms and that each maid will 
need a cart. The number of rooms on the floor 
will, therefore, determine the number of maids 
and, in turn, the number of carts. Aside from 
the space for the maids' carts, there must be a 
porter's closet for cleaning supplies, vacuum 
cleaners, pails, etc. A closed storage area 
should be provided for the storage of linens. 
In addition to the maids', porters', and linen 
supplies, sufficient space should be left for the 
storage of room-service carts. These carta will 
be brought to this area by the waiters after the 
guests have finished their meals They may 
have to remain on the floor for some time wait¬ 
ing for the service elevator or elevators. Obvi¬ 
ously. the service elevators will open out to this 
service area, so that all this activity takas place 
out of the sight and hearing of the hotel guests. 
Some hotel operators still insist on providing 
toilet facilities for the help in this area. Most 


hotels, however, go on tha assumption that the 
maids and porters will, in the absence of the 
guest, be using the toilet facilities of the guest 
rooms while they are working in them. 

Banqueting Facilities 

Most hotels and motels include meeting and 
banquet facilities. The smaller hotels may 
provide only a number of meeting rooms which 
may also be used for luncheons and dinners. 
Larger hotels will have a more diversified 
arrangement for meetings, luncheons, dinners, 
and banquets. The largest hotels are usually 
designed with a full banqueting and convention 
facility. The extent of these facilities will be 
determined by the hotel operator who, in turn, 
will convey his requirements to the architect. 
It is wise for the architect to have a thorough 
knowledge of what the feeding and space 
requirements for those facilities are. 

The normal meeting room requirements are 
rather simple. The rooms will vary in size to 
accommodate anywhere from 10 to os many 
as 100 people. In most instances, wherever 
it is feasible, the meeting rooms will be ar¬ 
ranged in a straight line, so that the walls 
separating one room from the other can be 
made movable. Movable, separating walls 
make it possible to achieve a great flexibility 
in the size of the rooms to accommodate meet¬ 
ings of various sizes. Thus, if two meeting 
rooms which normally might seat 25 people 
are thrown open to one, we would hove a meet¬ 
ing room to take 50 people; and if another 
wall is opened, we would be able to seat 75 
people, and so on. The numbers used are not 
necessarily those that will be found in hotels, 
they are merely used for convenience, as on 
example. In larger rooms, which normally 
qualify for conventions or large banquets, it 
is also possible to subdivide the space by the 
use of movable wells to create smaller rooms 
when a large room is not required. A large 
space which might seat 1,000 people when ell 
folding walls have been moved back can be cut 
up into anywhere from four to six spaces, 
allowing for meeting rooms that can accom¬ 
modate 150 to 250 people. In many instances 
both arrangements will be found in a hotel, 
so that there are lines of meeting rooms of a 
smaller nature, all subdivisible, and a really 
large space that ia also subdivisible. 

Thus far we have spoken of these spaces as 
meeting rooms Most of these spaces will also 
be used to serve meals. These meals may con¬ 
sist of small luncheons or dinners for 10 or 
12 people and go on up to accommodate os 
many as 1.000 people seated at tables for 
dining. Of course, in the really large convention 
halls, it will not be unusual to seat 3.000 or 
more people in one large convention banquet 
hall. Realizing that food must be brought to all 
these rooms, their juxtaposition to serving 
kitchens is highly important in arranging the 
plan. For the most part, food should be brought 
directly from banquet kitchens to the banquet 
spaces. In subdividing these spaces, the sub¬ 
division must be so planned that each space 
is contiguous to the kitchen and has its own 
doors to enable waiters to come and go 
between the banquet spaces and the banquet 
kitchen. In some instances, this is not com¬ 
pletely possible, and it is an accepted practice, 
where small meeting rooms cannot be placed 
contiguous to the actual banquet kitchen, to 
arrange to serve through the same corridors 
that will be used by people coming and going 
as diners in these smaller spaces. 

If the architect, working with his client, the 
hotel operator, has come to the conclusion 
that the subdivision of these spaces by means 
of movable walls is what will be included in 
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thtt plans, it behooves the Architect to make 
a careful study of the various types of movable 
walls available for use in such hotel facilities. 
There are many manufacturers who make these 
walls. The architect should be careful in arrang¬ 
ing these walls so as not to interfere with the 
overall concept of opening up clear spaces by 
moving walls. 

The acoustical value of the walls must be 
carefully studied. Nothing is more disturbing 
than to have two meetings in adjacent rooms 
where the sound transmission is of such o high 


level thot what happens in one space can be 
clearly heard in the other. Sound isolation is of 
the greatest importance, and this applies not 
only to the decibel rating of the panels them* 
.selves but olso the arrangement of the joints 
between the sections or panels of the movable 
wall. The architect must also be aware of what 
happens above the panel as it comes up to the 
ceiling track and what happens to the panel as 
it glides along the floor. Sound isolation should 
bo carefully studied in all these spores, which 
will allow, if not properly controlled, sound to 


be transmitted. There are practically no walls 
which can guarantee absolute sound isolation 
when the sound reochea a high enough decibel 
rating. In such instances, it has been found 
enpedieni to use two sets of walls with an air 
space between them, which will ensure almost 
total sound isolation. These movable walls or 
panels can bo operated by hand or by motor. 
Sweet's catalog carries all the pertinent infor* 
mation from every manufacturer, and an archi¬ 
tect IS well advised to carefully study not only 
the operation and construction of these mov- 
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able Mrall panels but also the sound isolatinq 
devices that the manufacturer specifies. 

In fairly lar(|e meeting, banquet, and conven* 
tion facilities, space must be provided which 
is normally called "preconvention assembly 
space.” Actually, this is a sort of foyer or 
gathering place for people before they go to 
the various meeting rooms or where they may 
coi>gregate before going in to a banquet. Since 
most of the people who are standing are those 
who will eventually be seated, the proportions 
of the preconvention foyer space will be deter¬ 
mined by the number of people who will be 
eventually seated. As a rule of thumb, a person 
standing in fairly close quarters will take up 
approKimately 5 sq ft. A person seated at a 
table will take up anywhere from 10 to 15 sq 
ft. A person seated for a seminar or a meeting 
will require 8 or 9 sq ft. It thus becomes ap¬ 
parent that the ideal preconvention, preban¬ 
quet. or assembly space should be at least one- 
third of the area of the actual dining and 
meeting spaces. This one-third is arrived at 
empirically by comparing the amount of space 
required sitting or standing and by allowing 
for a diversity factor, knowing that not all the 
people who will eventually be seated will be 


standing, since some of them will be late¬ 
comers and will arrive after many of the people 
have already gone in to be seated for their 
meetings or their meals. Even the one-third 
proportion may not be possible, and it has been 
found proper to use as little as 25 percent 
of the space for this preassembly foyer. It 
has been previously noted in this discussion 
of hotel and motel design that it is good policy 
to have a bar within this preconvention, pre- 
meeting space. Such bars do an excellent busi¬ 
ness. A fixed bar would be a very nice feature, 
but in many very large hotels it is normal prac¬ 
tice to have movable bars set up. Very often 
there may bo two or three bars to accommodate 
large groups of people. 

MOTELS 

Much of what has already been discussed will 
apply to motels. The term mote/ is rather 
loosely used There are many so-called motels 
within cities which are, in fact, multilevel 
hotels providing more than the overage parking 
found in a hotel. Where such a project occurs, 
it would normally be called a motor hotel. 


Parking may bo provided in an adjacent garage, 
in several levels below grade, or in several 
levels above grade with guests rooms starting 
on an upper floor above the garage levels. If 
property values permit, there may be ai^ open 
parking area or a two- or threcr-story open pork- 
**^{1 g<*''ogo Whatever arrangement is eventual¬ 
ly used, these structures should properly be 
called motor hotels rather than motels. Aside 
from the parking, everything that will be found 
in these motor hotels will be the same ns what 
has been discussed under hotels. 

A true motel is one which is normally found 
on a main highway, at an important intersec¬ 
tion of several highways, or. finally, at a high¬ 
way which enters a city and therefore is close 
to the city and yet not a part of it. The obvious 
reason is that land values within cities are too 
high to permit the spread that a true motel will 
require Motels usually provide open j)arking 
and as a rule are only one, two. three, or at 
most four stories high. Usually most of the 
rooms will be entered from an open corridor, 
although this is not a hard and fast rule. There 
may bo a combination of open corridors and 
closed corridors. The parking, by preference, 
should be placed as close as possible to the 
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actual room that lha fiueat t^ill be occupying. 
The great advantage that motels have is the 
ability of guests to park close to their rooms 
and to carry their luggage back and forth with* 
out the assistance of a bellboy. Bellboy service 
is availoblo when required, but many guests 
arriving by car prefer to handle their own lug* 
gage. The option should be with the guest 
rather than with the management of the hotel- 

In the highway motel the lounge and registra* 
tion area as well as administration offices may 
be within the buildings housing the guest 
rooms, or they may be completely separate as 
an entity which is reached from the motel 
rooms by means of covered or enclosed pas* 
sages. Housekeeping and maintenance spaces 
may be placed within the management and 
registration area, attached to the motel wings, 
or housed in a separate small building to handle 
laundry, housekeeping supplies, locker rooms 
for help, and maintenance shops and storage 
for taking care of the grounds, the swimming 
pool. etc. 

The restaurant which will bo a part of the 
normal motel complex may be attached to the 
management ond registration area or, again, 
may be in a separate building or in a build¬ 


ing attached to the motel wings rather than to 
the building housing management and registra* 
tion. In marty motels the food operation is a 
lease arrangement and is run by chains of food 
and beverage companies that moke a specialty 
of operating restaurants for individual motels 
or for motel chains. 

Quality Court Motels ore used in this context 
as an example (See Figs. 6 and 7.) Our office 
has prepared prototypes for this company for 
motels ranging in size from SI rooms, 76 
rooms, 103 rooms, on up to ISO rooms. In the 
case of this particular organization, where the 
motels are usually individually ownini and 
operated under a franchise, the food operation 
is a lease operation, but in every respect each 
of the motels contain the same basic element: 
namely, the registration and administrative 
building and a restaurant varying in size 
depending upon the size of the motel A stan¬ 
dard feature of every motel is an adequate 
swimming pool and pool deck (an amenity 
which is invariably found in all highway 
motels), ample parking to take care of all the 
guest rooms, and sufficient parking for restau¬ 
rant guests who may not be staying at the 
motel. 


Motel guest rooms differ somewhat from 
hotel rooms. Motels cater to two distinct 
clienteles. Or>e type is the traveling business¬ 
man using a car for transportation. He usually 
travels alone. All he wants is a small room for 
his overnight stay. The other guest accommo¬ 
dation is for a traveling family. Here a largo 
room is wanted. It will have two king-size beds 
to accommodate the parents and two children. 
A careful study of the location will yield the 
clue that will determine the mix of small and 
large rooms- Drawer space is not a necessity; 
several shelves and luggage stands are of 
prime importance. Closets may be and usually 
are omitted. Most motels are designed for 
single overnight stays. The use of an additional 
lavatory is suggested. Thia amenity permits 
a family to complete its toilet rapidly for the 
usual early morning start. (See Figs. 8 and 9 ) 
A space should be provided for vending 
machines that dispense hot and cold drinks, 
candy, snacks, and magazines. An ice maker 
is a must, as well as insulated ice buckets for 
each room. Self-service of traveler comforts 
and needs by means of vending machines is an 
extra boon for the road-weary traveler who is 
anxious to get his night’s rest. 
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Fig. 8 Tampa International Inn, Tampa, Florida. 





Fig. 9 Arawak Hotel, Jamaica, B.W.I. 
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By FRANK HARRISON RANDOLPH, P.£. 

Hotel Planning Consultant and Professor of Hotel Engineering^ Cornell University 


SPACE ALLOTMENTS 

In designing hotels, architects are fre¬ 
quently handicopped by the lack of factual 
data on space requirements. Too much 
space results in excessive investment ond 
building-maintenance costs. Too little space 
makes it difficult for the hotel owners to 
realize satisfactory profits ond, in service 
areas, causes crowding, reduces speed, and 
increases payroll. 

Information on a few hotels con prob¬ 
ably be obtained by the orchitect. How¬ 
ever, the dole moy opply to hotels of the 
wrong size, possibly of a different type, or 
designed to meet unusual requirements. 
Even with o set of complete plans, there 
is no assurance that the areas shown are 
the right size or that the building will be 
well suited to the complex business of 
hotel operation. Generally, the data col¬ 
lected from the sources usually available 
are incomplete, unrepresentative, or other¬ 
wise inadequate. 

In order to obtain space-allotment fig¬ 
ures that would be reasonably reliable, the 
plans of more than 40 hotels were exam¬ 
ined. These ronged up to 500 guest rooms 
in size, were of wide geographic distribu¬ 
tion, and all were built within the lost 25 
years. They were predominantly of the 
transient, commercial type and were be¬ 
lieved to be representative. Although sev- 
erol were in resort communities, this had 
little influence on the space allotments for 
the working areas. Residential hotels and 
apartment houses were not included. 

ORGANIZATION AND USE OF GRAPHS 

In general, each space ollotment is 
plotted on a separate graph, with the 
total number of guest rooms in the hotel 
as the base line, for this appears to be 
the most feasible common denominator. 
The plotted points (each representing one 
hotel) often pepper the graph in a widely 
scattered monnor without suggesting o 
good location for a trend line running 
through the held of points. The plotted 
points for the lobby, main kitchen, and 
boiler room, however, indicate that the 
size of these areas varies directly with the 
number of guest rooms. This is a reason¬ 
able expectation for other areas. 

To arrange the information in a clear 
ond usable form, a solid diagonal line is 
started at "zero-zero" in the lower left 
corner of the graph and located by trial 
to show the median trend running up 
through the field of the points so that 
half the points are above the line and 
half below it. On most of the graphs, two 
broken diagonal lines are drawn in addi- 
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lion. The upper diagonal line is located 
by tnal so that one-fourth of the total 
plotted points are above it, and the lower 
diagonal so that one fourth of the points 
are below it. As a result, the fan shaped 
area between the two broken diagonal 
lines contains 50 per cent of the points 
plotted and may be considered as the 
usual range of proctice. 

This method of presentation enobles 
the designer to grasp at a glance the 
relative number of data points, their loca¬ 
tion, distribution, ond trend. He moy then 
determine what deviations from the median 
value ore required for his hotel. The oc¬ 
casional points plotted above the range of 
the grid ore not located to vertical scale. 

The generalization thot the usual space 
ollotment for the front office is 1 sq ft 
per guest room is true. By gloncing at 
the graph, however, the designer can 
estimate the reasonable tolerance above 
and below this value. 


The space allotments for the 455-room 
Hartford Staller Hilton Hotel ore worthy 
of special designation and ore indicated, 
where shown, by on X on the data point. 
The designers, already thoroughly versed 
in hotel planning and accustomed to at¬ 
taining high standards of guest comfort 
and operating efficiency, spent several 
years of research in planning this struc¬ 
ture. The data points that vary appreci- 
obly from the median values were for the 
most port the results of a reevaluation of 
hotel spoce requirements, ond not due to 
circumstances peculior to this hotel. 

The method of presentation is such that 
one or two unusual instances have little 
influence on the trend line. In contrast, 
taking an averoge volue might be influ¬ 
enced considerably by one or two abnor¬ 
mally high or low values. 

This information is not presented as 
the final word on space allotments. But 
it should serve as a reliable guide in 
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future planning, subject to modifications 
to meet individual requirements. 

GENERAL DATA 

Certain generol data worroni considcro- 
tion to give on approximate ovor-oll idea 
of the typical hotel with any given number 
of guest rooms. 

Building height is indicated by the num¬ 
ber o' stories above ground. The results 
of a survey of 125 hotels ore shown on 
the graph, plotted with logorithmic coor¬ 
dinates. The curve rises rapidly, showing 
the typical 200-room hotel to be 10 
stories high, and then tends to level off, 
showing the typical hotel of 2,000 to 3,000 
rooms to be about 25 stories high. 

Ground floor area is shown with the 
plotted points widely scattered on the 
graph. The available ground orea and the 
number of guest rooms to be placed on 
it account for the wide dispersion. In 
general, the more guest rooms, the greater 
the ground-floor oreo. (’‘M'* is the obbrevi- 
otion for 1,000.) 

Typical guest-floor area usually covers 
about 55 per cent of the ground floor area, 
according to the dato presented. The guest- 
floor orea may vory greatly, however, de¬ 
pending upon individual circumstonces. 

Guest rooms per typical floor are shown 
with o wide dispersion of the plotted 
points. If there were a standard overage- 


site guest room ond a standard percentage 
oddition for corridors, stairways, ond the 
like, then the points on this graph would 
follow a pattern similar to the graph for 
the typicol guest floor area, because the 
areo for each data point would be divided 
by o constont value representing each 
guest room plus allowances. No such 
standards exist, however, and therefore 
the two patterns show no marked rcsem- 
blonce. 

Usually each moid is assigned to about 
16 rooms, which should oil be on the same 
floor. If feasible, the number of guest 
rooms on the typical floor should be a 
multiple of 16 or quite close to it. On 
the groph, the horizontal bands indicote 
that one maid would handle from 14 to 
18 rooms, two maids twice this number 
or from 28 to 36 rooms, and three maids 
three times the number or from 42 to 
54 rooms. In more than half the hotels 
studied, the housekeeper opparontly has 
some difficulty in arranging moid ossign- 
ments. 

Guest-floor stairways tend to increose 
in number with the number of guest rooms 
on the typical floor. Regulations limiting 
the distance from the guest-room door to 
the nearest stairway entrance usually re¬ 
quire a minimum of two stairwoys on the 
typical floor. The graph shows that two 
sloirwoys are usually enough if there 
are no more than 40 guest rooms per 


floor. In general, there arc about 15 to 
20 rooms per stairway. 

Elevators arc provided according to the 
number of guest rooms. The number of 
elevators is of course also influenced by 
other factors such as the height of the 
building, the speed of the elevators, and 
the desired averoge frequency of service. 
The totol number of guest ond service 
elevators is presented on the graph. 

A special study of elevators in 100 hotels 
showed the distribution between guest 
elevators and service cars (including short- 
lift cors) to be as follows: 

Number of Guest cars Service cars 

rooms in per TOO per 100 

hotel rooms rooms 


50-150 1.3 1.0 

150-550 0 7 0.5 

Expressed another way, about 60 per 
cent of the elevators ore guest cars ond 
about 40 per cent are service cars. 


The typical hotel has six main spoce 
divisions, classified according to function: 
(1) Public space, (2) Concession space, (3) 
Subrental space, (4) Food and beverage 
service space, (5) Guest-room space, and 
(6) Goncralscrvice spoce. Each division 
will be considered separotely The per- 
centoge of the total area that is produc¬ 
tive (revenue producing] space is of spe¬ 
cial significance. Preferably, at least 50 
per cent of the total area should be pro¬ 
ductive space. 


890 









SQUARE P£E1 square f£ET 


Commercial 

HOTELS 



NUMBER O' Ol'ES^ Pf'OMS 



NUMBER O' CUES’' ROOMS 


PUBLIC SPACE 

Public space comprises those oreos that 
are open to the public as necessary oux* 
illories but that generally do not yield a 
direct profit. Typical inclusions in these 
areas promoting guest convenience are the 
lobby, lounge, public toilets, end entertain¬ 
ment rooms. 

The lobby including front office is usually 
assigned obout 11 sq ft per guest room. 
The tendency in recent yeors has been to 
reduce the «izc of this nonproductive area. 
Formerly. 14 sq ft was not uncommon, but 
now 9 sq ft is often considered ample. 
About 40 per cent of the points on the 
graph do not exceed 9 sq ft per guest 
room. 

The front office is the nerve center or 
control point for many of the activities of 
the hotel. The front office, or front desk, 
has guest-contact stations for the registry, 
cashier, information, and mail. The average 
allotment is 1 sq ft per guest room. The 
specialist in front-office operation and 
equipment moy recommend the dimensions 
desired for best results. A stroight line 
counter is generally preferred, with o 
length of 10 ft for o SO-room hotel, 15 ft 
for 100 rooms. 20 ft for 200 rooms, and 
26 ft for 400 rooms. 

The lounge is usually allotted about 6 
sq ft per guest room. The graph shows, 
however, that half the hotels studied use 



NUMBER or SUE ST ROOMS 




0 iOO £00 sro ACC soo 

NUMBER O' CUES’* 


1 I 1 ' 

WOMENS REST 

— 

RC 

rn 

)0M 

r“ 

(S) 


— 

— run 

uuc 

.O 1 




4 

/ 

/ 








> 






• 

J 

V 

y 

'21 


■■ 



• 


^ - 

^ • 




x 




• 







100 200 SCO 400 sou 

NUMBER OF 6UES1 ROOMS 


only 4 sq ft and a few even cut this area 
to 2 sq ft per guest room. 

The lounge usuolly adjoins the lobby so 
Ihot guests waiting in the lobby can over¬ 
flow into the lounge. Some designers sim¬ 
ply designate the oreo "lobby-lounge" 
with no dcmorcation between them. 

Public corridors adjoining the lobby are 
often designed so that the lobby is set bock 
from the street entrance and is reoched by 
one or more corridors flanked by stores, 
restaurants, or other areas. This nonproduc¬ 
tive area is justified if it permits a high 
return from street frontoge areas. Some 
layouts require no such corridors. The space 
ollotment is dependent more on design 
than on the number of guest rooms. 

The combined lobby, lounge, and adjoin¬ 
ing corridors are quite flexible in the allot¬ 
ment of space To bring these three non¬ 
productive areos into proper perspective, 
the sum of the areos is given on the graph. 
The combined areas show a close correla¬ 
tion with the size of the hotel, with on 
overoge allotment of about 16 sq ft per 
guest room. Some hotels, however, have 
reduced this nonproductive orea to 12 sq 
ft per guest room. 

The men’s toileUs) for guests should be 
odequate in number, but not excessive. The 
required space moy be divided into two 
widely seporoted rooms or simply provided 
in one location. The convenience of guests 
and of restaurant and bor patrons should 


be the chief considerotion in planning the 
location. This facility should not be too 
accessible to the man on the street. 

The women's toiletlsl for guests should 
be provided on the some basis as the men’s 
toilet focilities. In addition, the entrance 
should be inconspicuous. 

The women's restroomfs) for guests fre¬ 
quently precedes the women’s toilet. It is 
on appreciated convenience. The restroom 
is generally of about the same area os the 
adjoining women’s toilet. The combined al¬ 
lotment for the women’s toilet and restroom 
is typically 1 sq ft per guest room. Some 
recently planned hotels hove cut this figure 
in half to reduce the nonprofit area. 

Entertainment quorters ond game rooms 
ore properly classified as public space be- 
couse they seldom yield an onnual profit. 
Thus, if a ballroom were used only for 
dances and other entertainment, it would 
be included under public space. However, 
since a ballroom is also used for banquets, 
it is more suitably included under food and 
beverage service space and will therefore 
be considered later. 

CONCESSION AND SUBRENTAl SPACES 

Concession space is for guest paid hotel 
services that might be run by the manoge- 
ment or sublet on a percentage basis. It 
may well include o borber shop, beouty 
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parlor, cigor and news stand, and valet 
shop. 

Subrental space is for services that ore 
nat normally provided under hotel opera¬ 
tion, such as stores, permonent exhibits, 
travel agencies, offices, and club quarters. 
The rental is usually a fixed monthly 
amount. 

These two income-producing divisions 
are treated together for the purpose of 
space allotments. 

The barber shop is in considerobly less 
demand than formerly. Less then holf of 
the recently constructed hotels have this 
focility. If provided, the allotment is about 
1.5 sq ft per guest room. Typically, the 
barber shop requires 90 sq ft per choir and 
a minimum of 4 chairs. 

There were insufficient data on the 
beauty parlor to warrant a groph. The 
beauty parlor, if provided, usually has 
about half as mony chairs as the barber 
shop in the some hotel. The required oreo, 
including spoce for monicure tables and 
lockers and toilet for employees, is about 
200 sq ft per choir. 

The cigar and news stared is customarily 
operated by the front desk in the smaller 
hotels. Medium-size hotels often place this 
area adjacent to the front desk so that it 
can be operated by a separate clerk during 
busy hours and by the front-office person¬ 


nel during slack periods. In some hotels, 
this arco is operoted by the drugstore con¬ 
cession. The largest hotels may place the 
cigar and news stand across the lobby from 
the front desk. 

The vo/et shop handles the pressing and 
cleaning of the guests' garments. Usually 
the service is provided for the guest 
through the bellman. The valet shop Is 
generally located adjacent to the laundry 
in the larger hotels and is ollottcd obout 
1 sq ft per guest room. Many hotels, Find¬ 
ing that guests expect this service, have 
hod to improvise because it wos not in¬ 
cluded in the plans. Sometimes the orea 
has no pressing equipment but merely 
serves os the pick-up and delivery stotion 
for a local concern in the business. 

A telegraph office, requiring 40 to 60 sq 
ft. moy be desirable in the larger hotels to 
relieve the front desk of the work of proc¬ 
essing guest telegrams. 

The extremely high cost of land and the 
heavy tax assessment in the choice retail 
district of a city generally make it neces¬ 
sary to count on store rentals to carry the 
premium cost of the lond, regardless of 
whether the owners prefer the inclusion of 
stores. 

The number of rented stores, as indi¬ 
cated by the wide dispersion of the data 


points on the graph, depends more upon 
circumstances than upon the number of 
guest rooms. The graph does not Indicate 
the percentoge of hotels without stores. 
If stores ore included, however, there is 
generally about one store for every 35 
guest rooms. 

The total area of rented stores increases 
with the size of the hotel. Rented stores ore 
well advised to have o direct entrance from 
the street; however, an additional en¬ 
trance from the lobby increases the rental 
value. If stores ore provided, 20 sq ft of 
store area per guest room Is the average 
allotment. Some designers increase the In¬ 
come potentlol by raising this figure to 30 
sq ft of store area per guest room. 

Storage spoce for rented stores enhances 
the rental value of the store. Most hotels 
provide a separate area, often in the base¬ 
ment (where space is far less valuable), to 
serve as a receiving room, a place to open 
boxes and to store a moderate amount of 
merchandise. A comparison of the typical 
volues shows that the storage space is fre¬ 
quently about one-fifth of the store orea, 
and in some instances at leost one-third 
of the store area. 

Other subrental areas arc sometimes 
provided for travel ogencies, ofTiccs, and 
club quorters. No definite conclusions can 
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be drawn, however, because of fragmen¬ 
tary data on the scattered uses of these 
oreos. 

FOOD AND BEVERAGE SERVICE SPACE 

This division includes all areas used for 
the receiving, storage, preparation, and 
service of food and beverages for guests, 
the generol public, and employees. It in¬ 
cludes the receiving area, storerooms for 
food ond beverage supplies, china, glass¬ 
ware, and silver, and also the kitchen, 
restaurants, banquet hall, private dining 
rooms, employees’ dining orea, food serv¬ 
ice pantries, bar, cocktail lounge, ond gar¬ 
bage room (sometimes with an incinerator). 

The main dining room area should not 
be determined merely on the basis of aver¬ 
age data. The probable demand for a main 
dining room should be estimated with care, 
for. at best, profitable operolion Is espe¬ 
cially difficult. The difficulty is due to the 
necessity of long hours of operation ot 
slock load together with competition from 
other restaurants. About 16 sq ft per seat 
is required for the dining room. The ollot- 
ment varies from 18 sq ft for de luxe din¬ 
ing rooms to 14 sq ft lor popular priced 
places. The typical allotment of 16 sq ft 
of main dining room area per guest room 
is not especially helpful in planning. 

The main kitchen should be sized for the 
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work load. In addition to the main dining 
room, the main kitchen may also hove to 
service the coffee shop, the banquet hall, 
private dining rooms, employees' meals, 
ond room service to guests. Such condi¬ 
tions apply to the Hartford Stotler, for ex¬ 
ample, where the kitchen is 33 per cent 
larger than the moin dining room. If the 
kitchen is to service only the main dining 
room, however, its area is customarily 40 
to 45 per cent of the dining room oreo. In 
two of the hotels studied the kitchen serv¬ 
iced only the coffee shop; in two other 
hotels, it serviced the coffee shop, private 
dining rooms, and, presumably, employee 
meals. 

It was nat feasible in analyzing and 
presenting the data ta separate the kitchen 
work lood into its several types of com¬ 
ponents and their sizes or the number of 
persons served. 

A bake shop, of one type or onofher, it 
usually provided. In mony of the smaller 
hotels, the baker occupies a corner of the 
kitchen. If a separate bake-shop area is 
provided, the typical allotment is 2 sq ft 
per guest room. However, it is preferable 
to size it for the work load. If a separate 
bake shop is provided, its area is usually 
equal to 20 per cent of the kitchen area. 

The coffee shop provides quick food 
service at moderate prices. Of the 46 hotels 
analyzed, 63 per cent had a coffee shop. 
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About 7 sq ft per guest room is the usual 
ollotment. 

The area required per seat in coffee 
shops is about 18 sq ft per seat for counter 
service only, (this area includes the coun¬ 
ter), 16 sq ft per seat for both counter ond 
table service, and 14 sq ft per seat for 
toble service only. Frequently about one- 
third of the seots ore at the counter. 

An ooxiliory kitchen for the coffee shop 
is customorily provided if the coffee shop is 
remote from the main kitchen. Under these 
circumstances, the auxiliary kitchen may be 
*‘backed-up'‘ by the moin kitchen, which 
prepores such heovy-duty items as roast 
meats, or it moy have complete facilities 
for cooking olmost everything on its menu. 
The auxiliary kitchen is generally from 20 
to 25 per cent of the area of the coffee 
shop. However, the extra kitchen payroll 
and equipment required make it desirable 
to plan so that an auxiliary kitchen is not 
needed. 

The bar and cocktail lounge may be 
separated, adjoining, or combined. Some¬ 
times one area is shown without the other. 
For each hotel analyzed, the data point 
shows the total area. No dota point is 
shown for any of the severol hotels thot 
had neither bar nor cocktail lounge. 

If the areo is provided, 7.5 sq ft per 
guest room is the typical allotment. How¬ 
ever, it is well to estimate the amount of 
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business tHot the bar and cocktoil lounge 
will handle in view of the characteristics 
of the community ond the type of po- 
tronage likely to be attracted. The space 
allotment should then be altered propor¬ 
tionately. 

The number of privote dining rooms in¬ 
dicated on the graph does not include 
instances in which the banquet hall is di¬ 
vided into smaller dining areas by folding 
walls or sliding partitions. Most hotels that 
serve food hove privote dining rooms, with 
an average of one room for 80 guest 
rooms. The use of privote dining rooms 
depends more upon the demand in the par¬ 
ticular community than upon the number of 
guest rooms. 

The tofol area of private dining rooms 
is typically 7 sq ft per guest room, but 
variations ore extremely wide. The seating 
capacity is often estimated at 10 or 11 sq 
ft per seat. However, much depends upon 
the right dimensions to accommodote the 
desired layout of tables, chairs, and aisle 
spaces, which hove certain minimum sizes. 
If the room is large and its dimensions are 
right, 9 sq ft per seal is o possibility. 
Small rooms with random dimensions may 
require nearly twice os much area per scat. 

The typical private dining room hos an 
orea of 600 sq ft, for the graphs show that 
6 of them have a total of 3600 sq ft. If 
several private dining rooms are provided. 


it is usual to have the sizes increoscd pro¬ 
gressively to care for various size groups. 
For example, capacities of 15, 25, 40, ond 
70 seats would provide o good variety. 
There is a decided odvantagc in having 
private dining rooms adjoining ond sepa- 
roled by folding, sound-absorbing parti¬ 
tions. 

The banquet-ballroom was provided In 
half of the hotels studied. It is generally 
used more frequently for banquets Ihon for 
dances. The probability of its operation 
being financially successful is often a seri¬ 
ous question. If provided, the allotment is 
usually from 10 to 20 sq ft per guest room. 

A banquet ballroom foyer is recom¬ 
mended. The size is usuolly one-sixth to 
one-third of the banquet-ballroom area. 

Bonquet bollroom storage, preferobly od- 
jolning the banquet holl, is required for 
chairs and tobies. This storage area is typi¬ 
cally obout one-tenth of the size of the 
banquet holl, as may be determined from 
the two grophs. 

The banquet ballroom serving pantry is 
often simply a food-assembly and pick-up 
area. Pantry space is sometimes provided 
within the main kitchen If adjacent to the 
banquet hall. In other instances, a separate 
room is provided adjacent to the banquet 
hall, with plote warmers, hot-top serving 
tables, refrigerotors, serving counters, cof¬ 
fee urns, and sometimes dishwashing facili¬ 


ties. Occasionally, cooking equipment, such 
as broilers, is Included and the area is then 
known os the banquet kitchen. Obviously, 
the requisite space allotment per 100 ban¬ 
quet seats varies with the function of the 
pantry. The typical ratio assigns to the 
pantry an area equal to 23 per cent of the 
banquet hall area, but in a dozen seporotc 
investigations the ratio was from 12 to 36 
per cent. 

An employees' dining room is provided 
for the bellmen, maids, elevator operators, 
ond the like. (Other employees such os the 
stoflf from the front ofTice ond the account¬ 
ing deportment usually eat in the coffee 
shop.) Scots are usually provided for half 
of those on bond for the noon meol, since 
oil do not eot at one time. Food service is 
often cafeteria style with o simple menu. 
The neccssory space including the serving 
counter should be determined on the bosis 
of 18 sq ft per seat ond the number of 
employees to be seated at one time. If this 
is not feosible, the graph shows thot 1.4 
sq ft of employees' dining room is the typi- 
col allotment per guest room, a value that 
is generolly satisfactory. 

The steward's storeroom provides the 
storage space for dry foodstuffs, conned 
goods, vegetables, dairy products, ond 
meat. Platforms, shelves, refrigerotors. and 
freezers are needed. Deliveries are usually 
made ot leost three times a week, although 
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the service is lets frequent in larger stor¬ 
age facilities. Typically, 4 sq ft is allowed 
per guest room for hotels hoving the aver- 
ogc ratio of food and beverage soles to 
room soles. 

Beverage sforeroomfs) should be pro- 
vided seporofely from general food store¬ 
rooms in order to ensure odequote con¬ 
trol. Sometimes beverage storoge space is 
provided in the steword's storeroom, gen¬ 
erally in o fenced-off oreo. Wine ond 
liquor are of such value as to definitely 
warrant seporote storage under lock and 
key. Beer ond soft drinks ore desirobly, 
but not necessarily, stored in separate 
rooms. The oreos on the plans studied ore 
not always marked specificolly; the desig¬ 
nation may be beverage storoge, or wine 
and liquor storage, or four separate rooms 
for wine, liquor, beer, and soft drinks. 
Whatever the designation on the plans, this 
area wos considered as the beverage stor¬ 
age space in the analysis. 

The typical allotment is 1.4 sq it of 
beverage storage area per guest room, al¬ 
though often this figure was only for wine 
and liquor. Probably 2 sq ft of total bever¬ 
age storage should normally be allotted 
per guest room. 

The receiving room is provided for food, 
beveroges, linen, and other supplies which, 
upon arrival, are customarily checked 
against delivery slips, weighed, counted, 
and inspected. These supplies remain in 


the receiving room until time and man¬ 
power arc available to take them to ap¬ 
propriate stock rooms. The typical allot¬ 
ment for the receiving room is 1.6 sq ft per 
guest room, although the groph shows wide 
variations. 

A garbage room is required for quanti¬ 
ties of garbage, bottles, cons, and cartons, 
which occumulate between daily removals 
or longer intervals over the weekends. Such 
refuse should not clutter the receiving room 
or be placed outside the back door Health 
outhoritics object to garbage cans being 
kept in the kitchen. 

Neorly holf of the plans studied In the 
basic survey had no area designated os the 
garbage room. Plans of additional hotels 
were consequently studied to give more 
dota points on the graph. The typical ollot- 
ment for the garbage room of 0.75 sq ft 
per guest room is generally satisfactory. 
The use of garbage- and trash-disposal 
equipment will also influence the size of 
the room. 

GUEST-ROOM SPACE 

This division includes the guest rooms to¬ 
gether with guest bathrooms, clothes clos¬ 
ets, and entrance vestibules, the sum of 
which is the area that the guest rents. Also 
included are the necessary auxiliary areas 
found on the typical floor, such os guest 
corridors, stair wells, elevator shofts, and 


moid's closets. Any parlors (usually part of 
a suite) are included. If provided, sample 
rooms for the display of merchandise are 
also considered guest room space, regard¬ 
less of their locotion. 

A schedule is customarily prepored stot- 
ing the approximate total number of guest 
rooms. This is subdivided to give the num¬ 
ber and approximate size of each type of 
room desired, such as single, double, and 
twin beds, ond ony sample rooms. Decision 
must be reached on what proportion of the 
rooms ol each type is to be of the con¬ 
ventional and of the studio styles. King- 
length beds versus those of standord length 
must also be considered. Unless stated 
otherwise, each guest room has o three- 
fixture bath and a clothes closet. 

These problems of guest-room space 
must not be considered trivial; indeed, the 
main reason for building a hotel is to rent 
guest rooms, which arc the unquestioned 
source of greatest proPits. Every mistake, 
every omission, ond every point of excel¬ 
lence is multiplied by the number of rooms 
constructed. Extremely careful plonning is 
warranted for it poys big dividends. 

GENERAL SERVICE SPACE 

This division, dossed as nonproductive 
space, includes those oreos for general ad¬ 
ministration, oporotion, maintenance, and 
storoge thot are not otherwise classified. 
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They include exocoliv© ond administrative 
offices; areas devoted to the handling and 
storage of linen; help’s quarters; moin- 
tenonce shops; roorns for housing the 
mcchonical equipment for heat, light, 
power, ventilation, ond refrigerotion; and 
also certain storerooms. Areas related to 
food and beverage ore not included be- 
couse they have been classified separately. 

The manager's office requires a minimum 
area of about 100 sq ft. (Note that the 
trend lines on the graph ore not drown 
through the "zero-zero" point.) This oreo 
may well increase slightly with the size of 
the hotel, but the activities in this office 
seldom justify more than 200 sq ft. About 
140 sq ft is the most common space allot¬ 
ment, regardless of the size of the hotel. 

The accounting office should hove a mini¬ 
mum area of about 100 sq ft to accommo¬ 
date one person at a desk with appropriate 
record-keeping ond filing equipment. (On 
this graph also, the trend lines ore not 
drown through the 'zero-zero" point.) As 
the size of the hotel increoses, more ac¬ 
counting personnel ore needed requiring 
more spoce. The typical oreo of the ac¬ 
counting office for a 200 room hotel is 
shown on the graph as 200 sq ft, whereas 
for a 400 room hotel it is 300 sq ft. 

Quite often the plons do not provide for 
the accounting office. Since the hotel opera¬ 
tor cannot get along without this focility, 
he is generally forced to adopt one or two 
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guest rooms (along with bathroom, clothes 
closet, and vestibule) for the purpose. The 
investment in the bathroom areo and 
plumbing equipment is lost, the potential 
profit of five dollars per doy on the 
room is wiped out, and the location of 
the improvised accounting office is often 
inconvenient. If an effort to economize 
coused the accounting office to be omitted 
from the plans, it was certainly misdirected 
and proved to be very costly. 

A linen room is necessary to accommo- 
dote the housekeeper's office ond the 
shelves of neatly stacked linens, together 
with the counter over which the molds re¬ 
ceive their supplies. Often the lost-and- 
found cabinets for orticles left in guest 
rooms ore located here. Frequently a sew¬ 
ing machine and mending table arc pro¬ 
vided. Various employee uniforms ore 
stocked ond distributed here. The space 
allotment for the moin linen room is usu- 
oily from 2 to 4.5 sq ft per guest room, 
according to the graph, with mony hotels 
favoring the larger value. 

A laundry is sometimes operated by the 
hotel, although frequently the hotel loun- 
dry services only flat work ond uniforms, 
and sends out guest laundry. To determine 
whether the hotel should operate its laun¬ 
dry requires on analysis of the costs of 
complete linen service, costs of commer¬ 
cial laundering, local wage rates, relative 
life of linen, availobility and costs of space. 
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necessary linen inventory, responsibility of 
running another department, and other fac¬ 
tors. In general, the larger the hotel, the 
more likely it is to run its own laundry. 
(For o more detoiled discussion of this sub¬ 
ject, see section on Hotel and Motel Laun¬ 
dries.) 

The graph shows thot if a laundry is in- 
stolled. it is usually allotted 7 sq ft per 
guest room. In a few cases, the ollotment is 
only 4 sq ft per guest room. 

The men's toilet and locker room in the 
employees' quarters is generally allotted 
2.4 sq ft per guest room. Thoughtful plan¬ 
ning justifies at least holf again as much 
space, or 3.6 sq ft per guest room. The 
Hertford Statler with 455 guest rooms al¬ 
lotted 2,550 sq ft, with the rotio being 5.6 
sq ft per guest room. There is reason to 
believe that the averoge figure results in 
crowded and unsatisfactory conditions. 

Two separate but adjoining rooms arc 
generolly but not always provided. In gen¬ 
eral. about 35 per cent of the areo is al¬ 
lotted for the toilet facilities ond 65 per 
cent for the locker room. The requisite num¬ 
ber of toilet fixtures for the size of the 
staff is the logical but more detailed way 
to arrive at the solution. 

The women's toilet ond locker room is 
usually allotted about the some spoce os 
the men's, ond should bo increased by the 
same amount. 

In providing cquol space for men ond 
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women, wc of course assume Ihot they will 
be employed in approximately equal num¬ 
bers. If the operating policy favors waiters 
instood of waitresses, then the space allot¬ 
ment should be adjusted accordingly. 

Maintenance shops arc necessary to keep 
the hotel running. There should generally 
be o minimum of three separate rooms: 
(1) Plumblng and-electric shop, (2) Corpen- 
try and upholstering shop, ond (3) Point- 
and varnish room. The work in each shop 
is such thot it docs not mix well with the 
others. The plumbing shop is sometimes in 
the boiler room although not marked on 
the plans. The typical allotment for moin- 
tenonce shops is 4 sq ft per guest room. 

Some hotels hove cut this allotment in 
half. Gcnorol maintenance suffers as o re¬ 
sult. When the means for repair ore lack¬ 
ing. things thot could be fixed have to be 
repioced by buying new ones. The reduc¬ 
tion in initial cost is more then offset by 
increased operating expense. 

Furniture storage is required for extra 
items of furniture and broken pieces awolt- 
ing repair. They should not be placed in 
basement corridors. The typical ollotment 
for furniture storage is 2 5 sq ft per guest 
room, apparently a reosonoble and satis- 
foctory amount. 

The boiler room space ollotment is de¬ 
termined by many factors, such as the cli¬ 
mate, the various uses of steam, the type 
of boilers, and the capacity of the standby 
boiler. Woter heaters for the usual hot 
woter supply ore often placed in the boiler 
room although not noted specifically on 
the plans. 

The graph shows the angle between the 
two broken lines to be relatively narrow. 
The middle 50 per cent of the points do 
not *‘fan out" over a wide angle. Conse¬ 
quently, the typical allotment for the boiler 
room of 6 sq ft per guest room may be 
used os o preliminary figure subject to 
possible revision after details have been 
developed. 

Fuel storage is not required if gas or 
district steam is used exclusively. If cool 
or oil is the only fuel or reserve fuel used, 
however, then storage space is needed. 
The amount of storage, of course, depends 
on such factors as maximum rote of use, 
frequency of delivery, ond cost of pro¬ 
viding storage space. It is not surprising 
that some of the data points ore far from 
the overage line. The typical value for fuel 
storage is about 2.2 sq ft per guest room. 
This value may well be revised to suit the 
specific conditions that apply. 

A transformer vault is a necessory port of 
the hotel’s electrical system. The electric 
energy used goes through a bank of trans¬ 
formers, which arc sometimes located out¬ 



side the hotel but more frequently in the 
basement in o specially constructed vault. 
An allotment for the tronsformcr voult of 
1 sq ft per guest room is usually adequate. 
If very extensive use of electricity is 
planned, the allowoncc should be checked 
with the electric service company as a 
precautionary meosure. 

PRELIMINARY SCHEDULE OF SPACE ALLOT¬ 
MENTS AND FLOOR ASSIGNMENTS 

The following example of applying the 
stotistics to a proposed typical commerciol 
hotel of 100 rooms is presented as a guide. 
First the general data indicate the over-all 
characteristics of the hotel. These data are 
followed by more specific space allotments, 
which adhere closely to the typical values 
shown on the grophs. Items marked with 
an asterisk hove been added to furnish de¬ 
sired aroos for which no graph wos given; 
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items designated by a question mark may 
be omitted if the size of the hotel or other 
considerations do not worrant the area. In 
addition, the floor assignments are desig¬ 
nated as follows- basement (B), ground 
floor (G), and typical guest floor (T). 

Since mony of the hotels in this survey 
were planned without certain desired oreos. 


SPACE ALLOTMENTS AND FLOOR ASSIGNMENTS FOR TYPICAL HOTEL OF 100 ROOMS 


General data and approximations 

Height of building above ground (ground floor plus 6 typicol guest 7 stories 
floors) 

Ground-floor oreo 10,000 sq ft 

Typical guest-floor area 6,000 sq ft 

Guest rooms per typical floor, ^7 rooms 

Stairways on the typical floor, 2 stoirways 

Elevators (1 guest and 1 service cor) 2 elevotors 


The first four factors listed above are of course all interrelated and must be organized 
os a compatible group. 

Productive Nonproductive 


area, area. 

Public space 

Lobby ond front office 1,100(G) 

Lounge 600(G) 

Corridors adjoining 200(G) 

(total of above, 1,900 sq ft) 

Men's toilet for guests 150(G) 

Women’s toilet for guests 100(G) 

Women’s restroom for guests 100(G) 

•Coat checkroom 120(G) 

•Bellman's checkroom 40(G) 
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Productive 

Nonproductive 


area, 

orea. 

Concession spoce 

sq ft 

sq ft 

Berber shop 

1B0(B) 


*Valet shop 

100(B) 


Subrenfal space 

3 rented stores, (eoch BOO sq ft) 

2.400(G) 


3 storage rooms (each 200 sq ft) 

600(B) 


food and beverage service space 

Moin dining room (90 seats) 

1,500(G) 


Moin kitchen 


1.100(G) 

Bake shop 


200(G) 

?Coffee shop (50 seats) 

BOO(G) 


Bar and cocktail lounge 

750(G) 


Privote dining rooms (250 \ 500 sq ft) 

750(G) 


?Banquet-ballroom 

1,400(B} 


?Banquet-bollroom foyer 


450(B) 

?Banquet-baliroom storage 


140(B) 

?Banquet serving pantry 


350(B) 

Employees' dining room 


220(B) 

Steward's storeroom 


400(G) 

Beveroge storerooms 


180(B) 

"Chino, gloss, and silver storage 


300(B) 

Receiving room 


180(G) 

Garboge room 


80(G) 


Productive 

Nonprocfuctive 


area 

area 

Guest room space 

sq ft 

sq ft 

102 rooms (each 250 sq ft; including bath, closet and 

25,500(T) 


vestibule) 

Auxiliary space (odd 40 per cent of above for corridors. 


10,200(T) 

stairs, elevators, maid's closets, wolls, and partitions) 

Genera/ service space 

Manager's office 


140(G) 

"Secretory's office 


100(G) 

Accounting office 


150(G) 

?*Sales and reservations office 


140(G) 

"Mimeograph room 


40(G) 

Linen room 


350(B) 

?laundry (700 sq ft; omitted) 

Men's toilet and locker rcK>m 


360(B) 

Women’s toilet and locker room 


360(B) 

Maintenance shops 


400(B) 

Furniture storoge 


250(B) 

•Records storeroom 


250(B) 

"General storeroom 


200(B) 

Boiler room 


600(B) 

"Water-heater tank space 


150(B) 

Fuel storage 


200(B) 

Transformer vault 


100(B) 

"Refrigeration compressor room 


400(B) 

"Fan rooms, ventilation equipment 


400(B) 




Totol productive oreo 

33.9B0 sq ft 


Listed nonproductive area 


20,800 sq ft 

Add for basement corridors, walls, stairways, and elevators 


2,500 sq ft 

Add for ground-floor stairways and elevators 


500 sq ft 

Total nonproductive area 


23,800 sqft 

Grand total of areas 

57,780 sq II 



It is well fo make a liberal estimate of the 
told ground-floor area. 

The above schedule shows a preliminary 
estimate of 59 per cent productive area and 
41 per cent nonproductive area, which is 
a more fovorable ratio than is generally 
realized in practice. 

During the preliminary pionning stage, 
it moy be decided to allocate the 1.500 sq 
ft area to the coffee shop, thus eliminating 
the main dining room and reducing the 
size of the main kitchen by about 250 sq 
ft. The banquet-ballroom, together with its 
three auxiliary rooms, might be omitted or, 
if demand for these facilities is ossured, 
placed in the basement. The laundry would 
probably be omitted, olthough it was 
placed in the schedule as a possibility. 

From the standpoint of efficiency, it 
might be convenient to hove almost all 
areas on the ground floor. However, to 
make the ground-floor end basement area 
approximately equal, those areas desig¬ 
nated (B) have been consigned to the base¬ 
ment. 

Thus the area of the ground floor in¬ 
cluding 500 sq ft for stoirways and ele¬ 
vators, but omitting the BOO sq ft coffee 
shop end deducting 250 sq ft from the 
moin kitchen, amounts to 10,590 sq ft. This 
figure compares satisfactorily with the pre¬ 
liminary over-all estimate of 10,000 sq ft 
for the ground floor. 

The area of the basement including the 
banquet-ballroom facilities, but omitting 
the laundry, and allowing 2,500 sq ft for 
corridors and the like, amounts to 10.440 
sq ft. This figure is about the some as the 
ground-floor oreo. 

The typical floor has 17 guest rooms. 
Two stairways, the elevator shaft, and 
maid's closet increase the floor orea by on 
equivolent of 3 guest rooms, making a 
total oreo equivalent to 20 rooms per floor. 
Ten rooms on each side of the corridor and 
eoch room with on assumed averoge front¬ 
age of 12 ft gives 120 ft os the approxi¬ 
mate length of the typical guest floor. The 
width is usually about 50 ft. Thus the area 
of the typical guest floor (120 ft by 50 ft) 
is 6,000 sq ft, which checks with the esti¬ 
mate previously made under "general 
data.” 

The summary of oreos is as follows: 


6 typicol guest floors, each 
6,000 sq ft 

Ground floor, figured at 
10,590 sq ft 

Basement, figured ot 10,440 
sq ft 

Total approximate floor 
area 


36,000 sq ft 
10,500 sq ft 
10,500 sq ft 
57,000 sq ft 
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By FRANK HARRISON RANDOLPH. P E 

Hof*/ Planning Consultant and Professor of Hotel Engineering, Cornell University 


A motel con be defined os any type of 
sleeping accommodation designed and op¬ 
erated especially for the troveler who 
travels by cor. It may be the most primitive 
structure, or o virtuol polace. It may be 
called a cabin, a court, o lodge, an inn— 
or simply a motel. 

Growth of the motel business 

Since their crude beginning In the 
1920's, motels have had o phenomenal 
growth, paralleling that of the automobile 
and the highway. Long charocterized by 
small units located on the open highway, 
motels ore now growing larger ond moving 
into the fringes—and even the downtown 
areas—of large cities. The overage size, 
which was only 15 rooms in 1952, hod by 
1959 increased to 35 rooms; motels with 
100 or more rooms are not uncommon 
since lorge corporations have entered the 
field. Motels ore now considered part of 
the hotel business. Mony of the lorger 
motels provide the some services as hotels, 
and it has become increasingly difficult to 
draw a sharp line of demarcation between 
them, 

Essentials for success 

The success of every motel is Influenced 
by three foctors, all of immediate concern 
to the designer: (1) Good location. (2) At¬ 
tractive oppearonce, ond (3) Quick, pleos- 
ont. and economical service. 

TYPE OF PATRONAGE 

There arc two main types of motel pa¬ 
tronage: tronsient and terminal. The tran¬ 
sient motorist, whether troveling on busi¬ 
ness or for pleasure, generally has certain 
predictable preferences. Primarily, he wants 
ready access to his cor and quick service. 
The terminal guest (who may have been a 
transient yesterday at another motel) has 
different preferences because he has 
reoched his destination. He wants pleasing 
surroundings ond recreational facilities. 

Some motels ore designed primarily for 
transients; others cater only to the terminal 
guest. Still others must be planned for both 
types. 

Commercial hotels normally derive at 
least 85 per cent of their room sales from 
persons traveling on business. The city 
motel, in the absence of conflicting data, 
should expect about the same. As a 
typical example, a 40-room motor court, 
although 2 miles from the center of a good- 
sized city, found that business men sup¬ 
plied 85 per cent of its annual business. 


And it was a popular motel—its overage 
of 80 per cent room occupancy for the year 
was nearly 10 per cent above the national 
overage. 

Business travel is much greater in volume 
than vocation or pleosure travel. The vol¬ 
ume of business travel is. moreover, fairly 
constant throughout the year: only 25 per 
cent more business travel lakes place in 
summer and fall than in winter and spring. 

Vacation travel, however, is two to three 
times greater in summer then in winter. This 
extreme fluctuation in the volume of busi¬ 
ness makes it extremely difficult to operate 
profitably a motel catering solely to vaca¬ 
tioners. Most motels of over 50 rooms need 
olmost 50 per cent occupancy to break 
even. Thus some motels find it necessary to 
shut down during the off-season to reduce 
the loss. Real estate taxes and building 
depreclotlon. of course, continue neverthe¬ 
less. 

Vacation trips ore token by over 75 per 
cent of our adult population, but obout 60 
per cent of these people do not always 
go to the some place. The most popuior 
vacation destinations in the United States 
ore Florida. California, New York, and 
Michigan (in thot order). Roughly two- 
thirds of all vocation travel takes piece 
during the summer, ond the average vaco- 
tion travel period is two weeks. 

There is o definite need for more ac¬ 
ceptable motels for people in the middle- 
and low-income groups. A new motel 
should guard against pricing itself out of 
the morket. The designer should be espe¬ 
cially careful that construction costs do not 
result in prohibitively high rental rates. 

FEASIBILITY 

Determining the probability of financial 
success for a project is recommended as 
the first step in planning. A dependable 
business forecast, based on local controlling 
conditions, should be made by a compe¬ 
tent concern. This forecast should determine 
whether there is adequate need for a 
new motel and should give a general in¬ 
dication of the number of guest rooms and 
the type and extent of services to be pro¬ 
vided. The forecast should be followed by 
selection of the site, working out of the 
ftnancial plan, and finally, determination of 
the functional scheme: the number, types, 
and sizes of guest rooms, public spoces. 
and food and beverage focilities, the type 
of building construction, ond the extent of 
mechanical services. Only after these pre¬ 
liminary steps hove been completed is the 


project ready to be started on the drawing 
boards. Otherwise, much time, money, and 
effort may be lost in developing specific 
ideas that are impractical and yet difficult 
to discard. 

Bosic econom/’e survey 

Many factors will require careful study 
by o quolifled financial advisor, such as a 
firm experienced in hotel ond motel ac¬ 
counting. Ever-increosing costs of construc¬ 
tion and operolion are vitol considerations. 
The rapidly expanding ond shifting pattern 
of mojor highways should be evaluated for 
its effect on the site. The possibility of an 
overabundance of motels in the area must 
not be overlooked. The soundness of the 
title to the land may be questionoblo. The 
decision of whether to purchase the land, 
build on leased land, or select a solc-and- 
leose-bock arrangement may well hove a 
considerable effect on taxes. 

It will oid greatly in planning to hove In 
advance on idea of the type of troveler 
expected, the probobie length of his sloy, 
ond the seasonal fluctuations expected in 
the volume of business. Such a survey is 
unquestionably a help in determining the 
financial feasibility of a project. Seasonal 
variations moy require o breok-even point 
at close to 50 per cent occupancy. 

Horwoth 6 Horwath. Hotel Accountants 
and Consultants, stress the importance of 
determining (I) the rate of economic 
growth of the orea, (2) the probable future 
development of the community, and (3) the 
status of existing or contemplated transient 
housing and feeding accommodations. 

LOCATION 

Site location Is of paramount importance. 
Geogrophically. it should be at the end of 
a doy's run for the motorist in order to 
attract transient business. The averoge mo¬ 
torist is not interested in stopping for the 
night except at the end of his day's run. 
so the site should be a day's run (or a 
multiple of this) from one or more reser¬ 
voirs of potential tronsient business. The 
typical motorist covers about 300 miles in 
o day, plus or minus up to 100 miles, de¬ 
pending upon personal preferences and 
highway conditions, which need individual 
analysis for a given area. Obviously the 
motorist will travel considerably forther in 
a day on limited-occess express highways 
than on the usual improved routes. 

Troffic surveys showing the dolly volume 
are of value only if they indicate the num¬ 
ber of potential customers possing the site 
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during Ihe critical few hours ot the end of 
the day. The total 24-hour volume of trucks, 
local passenger traffic, and whatever else 
comes along means very little. A tolly of 
all passenger-car license plates that passed 
in each direction during the end-of-the-day 
period, disregarding, if possible, those is¬ 
sued within a radius of about 200 miles, 
would give the most helpful indication of 
potential business for the day or days on 
which the count was taken. It would give 
no guarontee of volume, however, for an¬ 
other seoson or for future yeors. 

Major highway routes are constantly 
changing, both in pattern and in condition. 
An excellent locotion today can become al¬ 
most worthless next year because a new 
highway hos bypassed it, taking virtually 
all of its long distance passenger traffic. 
Or the condition of a long mojor route 
might be so greatly improved that, al¬ 
though the motel wos formerly a normal 
day’s drive from a potential reservoir of 
transient business, it would now be reached 
by most potential customers by midafter¬ 
noon—at least two hours before their stop¬ 
ping time. Future highwoy conditions ore 
difficult to forecast, since highwoy plans 
are often changed for unpredictable rea¬ 
sons with disastrous consequences for the 
motel, which may become virtually stranded. 
Careful checking with all the various plan¬ 
ning agencies, especially the State highway 
department, is a precaution that must not 
be overlooked. Indeed, selection of the 
proper site requires the combined judg¬ 
ment of persons in mony fields. The State 
highway department can forecast traffic 
characteristics. The chamber of commerce 
is familiar with recent civic development 
and building and populotion trends. The 
real estate braker knaws land values. The 
construction engineer con report on soil 
conditioiss, excavation, and drainage, and 
indicate probable difficulties in building. 
The architect experienced in motel design 
will have a wealth of practical advice. The 
accounting firm that made Ihe economic 
survey should be satisfied that Ihe site is 
properly qualified. The finance company or 
bank that is to loan the necessary funds 
must be convinced of the opparent sound¬ 
ness of the venture. If a particular site is 
vetoed by any one of these qualified 
porties, the success of the enterprise must 
be considered open to serious question. 
There is no satisfactory substitute for an 
excellent location that meets these vorious 
criteria. 

When the typical motorist, thinking he 
has travelled long enough for the day, rea¬ 
lizes there is some difficult driving a short 
distance ahead, and then encounters on 
attractive motel, he will be nicely condi¬ 
tioned to decide to stop for the night. The 


difficulty may be Ihe heavy troffic of a 
large city, a winding road over a mountain, 
or a tedious long stretch of rood through 
barren country—something he would rather 
postpone until morning. Situating the motel 
suitably in advance of such an obstacle can 
be definitely rewarding (Fig. 1). 

Some motels successfully intercept the 
traveler just outside a city where he had 
thought to find lodging (Fig. 2). If several 
motels are already grouped along the high¬ 
way leading into a city, a new motel can 
be expected to be more successful if it 
joins the group than if it selects an isolated 
locotion. Prospective guests tend to be 
favorably impressed by a large group of 
motels, which by its very magnitude sug¬ 
gests abundant hospitality and a populor 
motel area. Once he slops, Ihe troveler is 
almost certain to slay at one or onother of 
these places (Fig. 3). 

If possible, the motel should be on the 
right-hand side of the rood, especially if 
traffic is at all heavy, since drivers would 
rather not make a left turn (Fig. 4). If the 
highway curves, place the motel on the 
right of o left-hond curve, so thot it will be 
directly in line with the driver’s vision 
(Fig. 5). If Ihe site selected slopes upword 
from the highway, the hillside location of 
the motel will add to its prominence (Fig. 
6 ). 

The best motel site is Ihe one with Ihe 
greatest oppeol to Ihe largest number of 
potential customers. The site should of 
course be plainly visible from a distance. 
Highway intersections are often excellent 
places for motels. Approaching motorists 
will already have reduced speed and bo 
prepared to stop, and can readily size up 
Ihe situation before reaching Ihe intersec¬ 
tion. The order of preference of soverol 
possible site locations at an intersection 
may be inOuenced by such foctars as the 
slope of Ihe land and the presence of 
existing or future buildings (Fig. 7, 8, 9). 

If travel is abaut equal in both direc¬ 
tions, the motel should aim for those who 
are going rather than those returning, be¬ 
cause of Ihe opportunity for repeal busi¬ 
ness. Twenty-five per cent of the guests of 
some motels ore repeal cuslamers. 

If a town is bypassed by the main traffic 
route, the motel may be placed on Ihe 
right-hand side of Ihe road leading to the 
town, but should be plainly visible from 
the moin highway (Fig. 10). If two towns 
ore not far apart on Ihe highwoy, the motel 
should be placed to intercept the major 
volume of traffic before it reaches either 
of them. Putting Ihe motel between the 
towns generally proves unsatisfactory, since 
most motorists would not be in Ihe mood 
for slopping on such on in-between stretch 

(fig. H). 


It is important to determine well in ad¬ 
vance whether the highway deportment 
will permit the desired location. Encroach¬ 
ments, set-back regulations, deceleration 
lanes, ond access drives must oil be con¬ 
sidered. The highwoy department moy not 
permit direct access from deceleration or 
acceleration lanes. Definite approval of 
specific plans should be obtoined from the 
authorities at o very eorly stoge in the 
planning. 

Advance signs odvertising the motel and 
directing Ihe motorist are essential. Often 
the authorities hove very severe restrictions 
on the plocement of such signs; therefore, 
sign locations must be ossured and permis¬ 
sions obtained before the site may be said 
to be satisfactory. 

TYPE OF MOTEL 

Motels can be differentiated by their lo¬ 
cation and purpose. The most common 
types are os follows: 

1. The city motel is built in town or on 
the edge of town. It is intended primorily 
for commercial travelers with business in 
the downtown area. It generoHy involves 
expensive land, a restricted site, and a 
structure at leosi three stories high. Nearly 
the entire site is used for buildings and 
parking. 

2. The motor onnex, a relotively new de¬ 
velopment, adjoins an existing hotel In the 
city. Whether the motel emphasizes its 
connection os an annex will depend on Ihe 
repulotion of the hotel and its advertising, 
location, services, utilities, supervision, and 
moinlenance staff. 

3. The highwoy motor hotel furnishes 
roomside parking for Ihe troveler en route. 
This type of motel is usually one or two 
stories high, with a site of ot least three 
acres. If space permits, not more than 15 
per cent of the site oreo is used for build¬ 
ings and parking. 

4. The retort motel is intended primarily 
for guests who hove reached their destina¬ 
tion, and usually requires ample facilities 
for recreolion. Closing during the off-sea¬ 
son may olso be necessary. The site, ideally 
spacious, con be smoll if necessary. 

5. The airport inn is built at a major, 
usually intercontinental, airport. A rela¬ 
tively large and high-class operation, this 
type of motel often hos 150 to 300 rooms, 
two story guest-room buildings, and a site 
of at least 10 acres. Business is supplied by 
airline patrons, motorists, and guests from 
the metropolitan area served by the air¬ 
port. The size of such a motel permits full- 
scale food and beverage facilities, function 
rooms, and often as extensive recreationol 
facilities as are found in resort motels. The 
locotion usually borders on the outlying in- 
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dusirial area, within easy driving distance 
of both the suburban residential orea ond 
the city. 

SITE PLAN 

Pertinent factors include the size of the 
buildings, the orea for parking, size of the 
site, contour of the lond, ond the extremely 
important troffic patterns for guests, em¬ 
ployees, supplies, and refuse. The ideal 
arrangement should combine "puli’* with 
privacy—two items that ore difficult to at¬ 
tain simultaneously In any site plon. The 
"poll" or drawing power of an attractive 
oppearance from the highway should be 
converted to privacy for the guest ofter 
arrival. Drawing power is linked with prox¬ 
imity to the highway; privacy is associated 
with quiet surroundings. Some compromise 
must be made on the basis of the variety 
of motel, the type of guest, ond the site 
conditions. One operator may want the 
motel set for back from the highwoy; on- 
other moy want the swimming pool right 
out in front. The designer must know the 
preferences of the motel owner and oper¬ 
ator in order to produce the results desired. 

If the motel is to be located on a high¬ 
speed thoroughfare, it should hove a front- 
age of at least 500 ft. The motorist going 
60 miles an hour will need obout that dis¬ 
tance to slow down comfortobly in order 
to turn off the highway. 

For a small installation, the guest units 
may be orronged in a U-shaped pottern^ 
with a lawn area in the center and the 
guest registration building at the middle 
of the horizontal portion of the U (Fig. 12). 
The some arrangement con be modified to 
provide unbroken construction, with every¬ 
thing under one roof (Fig. 13). 

A crescent-shoped arrangement is often 
quite appealing. The central registrotion 
building may be flanked by guest units 
(Fig. 14). If built as a simple structure, this 
arrongement usually takes the shape of a 
holf-hexogon (Fig. 15). Or the motel might 
be designed os a long, stroight building, 
with equol wings extending from the regis¬ 
trotion office (Fig. 16). 

For some sites, o T-shaped structure 
might be most suitable. With that design, 
however, the service entrance con be dif¬ 
ficult to locate (Fig. 17). The L-shoped loy- 
out is deservedly popular. Plocing the 
registration office toward the highway ex¬ 
tends an obvious welcome to the motorist. 
The sight of other cars in the parking area 
will also be an inducement to the prospec¬ 
tive guest. In addition, the gorden and 
pool area will be secluded, so that the 
guest can escape the noise and confusion 
of the highway (Fig. 18). Or the position 
of the I might be reversed, and the ground 


areas adjoining the building oltroctively 
arranged. The swimming pool, for example, 
could be placed out in front as an induce¬ 
ment to the traveler (Fig. 19). 

If the site is approximately squore, and 
locoted near or in town, the registration 
office moy best be placed ot the tip of one 
side of a U. This fomilior solution is both 
well-ordered and ottractive (Fig. 20). If the 
site is longer and has access to a rear 
street parallel to the highwoy, the U may 
odvantogeously be broken by o driveway 
connecting the streets. The driveway could 
then be covered at the registration office 
and access to the parking oreas so ar¬ 
ranged thot control could be exorcised by 
the office over oil arrivals and deportures 
(Fig. 21). 

A relotively long, norrow site on the 
edge of town might be developed ad- 
vontageousiy by setting the building bock 
from the highwoy and providing good 
visibility, roomside parking, ond efficient 
traffic patterns (Fig. 22). If the site were 
somewhat deeper, the building might be 
designed as a holf hexagon, with o gorden 
court ond recreation area. Whether guests 
would prefer roomside porking or an ad¬ 
jacent garden court and recreotion orea 
depends on such circumstances as the 
purpose of their visit, length of stoy. cli¬ 
matic conditions, ond the view from win¬ 
dows not facing the court (Fig. 23) 

A large motel in the downtown oreo moy 
toke the form of □ hollow rectangle. The 
exompic shown in Fig. 24 provides a wide 
scope of services, including a restauront, 
ballroom, shops, room service, year-round 
swimming pool, and an attractive central 
garden orea. Street level parking is pro¬ 
vided under the guest rooms. A similar pat¬ 
tern is followed in the 68-unit motel shown 
in Fig. 25. The registration office, gift shop, 
coffee shop, cocktail lounge, ond restaurant 
are located in the portions of the building 
nearest the highway. The inner court pro¬ 
vides parking space oround an islond lown 
with trees. This arrongement permits good 
control of cors entering and leaving, brings 
the cars neor the guest rooms, ond may 
thus seem the obvious solution to parking 
problems. The noise of cars orriving and 
deporting, however, often late at night or 
early in the morning, will offect all guest 
rooms facing the court, where the noise is 
accentuated by reverberotion Also, the 
headlights of arriving cars will rake the 
windows facing the court. In northern cli¬ 
mates, snow removal con be a difficult 
problem os well, with the hollow-recfongle 
orrangement. 

The ISO room airport motel shown In 
Fig. 26 uses the inside of the enclosure for 
the garden, recreotion, ond swimming-pool 
orea, with parking facilities oround the 
outside. Business comes from both oirline 


and motor trovelers. Service is comparable 
to thot of lorge hotels in the city. The 
circulor building contains a dining room 
and cocktoil lounge on the ground floor, 
and a second floor meeting room. 

Individuality is on asset to the motel 
illustrated in Fig. 27. On a site of moderote 
area, this motel has a convenient, covered 
entrance for the motorist and an adjoining 
circular restaurant building, backed up by 
on L-shoped, two-story guest section. The 
outside dining terroce overlooking the lawn 
ond pool is especiolly inviting with its 
open, yet secluded olmosphere. Separate 
parking areos are provided for restauront 
patrons and for guests. 

A motel may be built on o norrow strip 
of valuoble lond between the highway and 
the ocean, os is frequently done in Florida. 
The example in Fig. 28 concentrotes the 
three stories of guest rooms (with a double- 
loaded corridor) perpendicular to the shore 
line, providing on oceon view from every 
room. All guest rooms have privote bal¬ 
conies. A goroge in the semibasement 
accommodates self-service parking. The 
single-story lobby, bar, and coffee-shop 
portion includes a dining terrace thot over¬ 
looks the circular outdoor dance floor, the 
pool, ona the ocean. The arrangement is 
open, uncluttered, and inviting. 

ROOM GROUPS AND PARKING 

Designed for the convenience of the 
motorist, eoch room of the motel should 
hove, if possible, at leost one window with 
o desirable view or private outlook on a 
quiet oreo (for which landscaping may be 
required). Bathroams and clothes closets 
should be placed along the drivewoy side 
of the rooms. The room loyout should fol¬ 
low the usual hotel guest-room arrange¬ 
ment, with the central guest corridor re¬ 
placed by an access drivewoy. Conven¬ 
ience, privacy, and rooms that are both 
quiet ond cheerful are the objectives. The 
shape, orientation, dimensions, and topog¬ 
raphy of the individual site, of course, may 
necessitate some deviation from the ideal 
loyout. 

Ideally, one side of a row of guest units 
would take full advantage of the view, 
with the access drive on the opposite side 
of the row. Bathrooms on the entronce 
side would hove small, high windows to 
increase privacy and reduce noise, whereas 
the guest rooms might have large picture 
windows to copitalize on the view. An 
extro doorwoy on the side with the view 
might be desirable. (See Fig. 29, 31, 32, 34, 
36, 40 ) 

If the strip of land availabe for guest 
units is narrow, either because of dimen¬ 
sions or topography, the best solution is 
generolly to set the units well bock from 
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t STORIES V 



Fig. 26. Avis Motei, Midwoy Airport, Chicago; 
Design, Inc., Architect 



Fig. 24. Manger Motor Inn, Charlotte, N. C.; 
Finn-Jenter, Architect 


Fig. 25. Travelers Inn, Fairbanks, Alaska; 
Edwin Crittenden, Architect 




Fig- 37. O Har.-Chicago Motor Hotol, Chkago Inlor- Fig. 28. Pan Amorican Molol, Miami Boach Fla • 

national Airport; A. P. Swon.on Asuciato,. Architoct Carlo. B. SchooppI 8 A..oclalo., Architoct 
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the road. The effect from the road will be 
impressive (Fig. 40). If the strip were about 
25 ft wider, better results would be ob¬ 
tained by setting the guest units 25 ft 
bock from the porking orea. and landscop¬ 
ing the area between. 

A level strip on a hillside, even as nor- 
row os 43 ft, con readily accommodate 
both a drive and a single row of parked 
cars. Placing each guest room over its 
parked car solves the problem nicely; The 
cars are protected from the weother, and 
each guest is provided with o private 
balcony (Fig. 41). If the site continues 
downhill, it may be desirable to sink a 
guest room into the bonk end park its car 
on the roof (Fig. 42). This orrongement 
provides privacy and a good view of the 
volley. 

If there Is no desirable view ond the 
potronoge will be mostly transient, the 
more economical back-to-back arrangement 
may be justified, despite its lack of privacy 
and cross-ventilation. (See Fig. 30, 33, 35, 
38, 46, 48.) Two- or four-room units are 
often arranged with parking space between 
them, serving to break the monotony and 
add visuol interest (Fig. 30, 31, 34). An¬ 
other alternative is a four-room unit with 
all four cars parked in a row (Fig. 35). 

Rooms on different levels moy be ad¬ 
vantageous, depending upon the topog¬ 
raphy and dimensions of the site, ond the 
number of units required. Guests handling 
their own luggage generally do not wel¬ 
come climbing o full story height, but 
seldom object to half that amount (Fig. 37, 
45). 

Corridors 

An interior corridor will protect the guest 
in bad weather ond be a great help to 
moid service. With protected inside cor¬ 
ridors, a maid is customarily assigned 14 
to 16 rooms; If only an outside entrance 
is provided, one maid would probably 
hondle only 10 to 12 rooms. Moreover, a 
single Interior corridor will moke it eosier 
for the monogement to exercise desired 
control; the guests, olso, will probobly feel 
more secure. 

On the other hand. If the only entrance 
to o room is through on outside doorway, 
the guest can enjoy the feeling of hoving 
a private cottage. That feeling, however, 
will be appreciably reduced If the open 
corridor or public wolkway is close to the 
building and protected by an overhanging 
roof, despite high windows, Venetian 
blinds, or similor remedial devices. Privacy 
would be greatly improved by placing the 
public walkway 15 ft or more oway from 
the building, with suitoble planting be¬ 
tween. 

Compare the orrangement of two-story 


guest-room buildings with open corridors in 
Fig 46, with the one with interior corridors 
In Fig 47. Note that the construction re¬ 
quires floor slabs of the some width for 
each. An advontoge of the open-corridor 
plan is that a quarter of the rooms have 
direct occess to porking. The corridors, 
however, extend olong the only windows, 
and thus reduce the privacy of oil the 
guest rooms. The plan with the Inside cor¬ 
ridor offers greater privacy, better insula¬ 
tion from outside noise, and full protection 
from the weother for guests and maids. 
Moreover, half its guest rooms have either 
a private balcony or terroce. 

A narrow site requiring two guest floors 
to secure the necessary number of rooms, 
moy necessitate putting the building on 
stilts, with porking below the guest rooms. 
(Such an orrongement, however, increases 
the building height, and adds unwelcome 
stair climbing—or elevator problems.) With 
two stories, two access drives are prefer¬ 
able, one on eoch side of the building. If 
two drives ore not feasible, however. It is 
possible to use a central drivewoy, a solu¬ 
tion often employed in garages (Fig. 48). 
Bath guest floors can be served by an in¬ 
terior double-looded corridor, or by open 
corridors (one on each side) with a pipe- 
ond-vent shaft between the guest bath¬ 
rooms. 

Standord motels have not yet been built. 
They have oppeared, at times, on drawing 
boards, but Individual circumstances—site 
conditions, food-service demands, and geo¬ 
graphic location—Invarlobly have required 
adjustments. Before beginning the design, 
the designer should thoroughly discuss with 
the owner and operator such motters os the 
choice between interior or exterior corri¬ 
dors, single or double loading, long guest 
buildings or two- and four-room units, and 
one- or two-story structures. 

GUEST ROOMS 

The motel guest wants much the same 
things in his room as he would wont in a 
hotel. Reference should be made to pre¬ 
vious pages concerning typical hotel rooms: 
types, sizes, design principles, ond repre¬ 
sentative loyouts. A motel will often in¬ 
crease the length and width of a similar 
room by a foot or two, however, to provide 
a greater spaciousness than would be 
feasible in o commercial hotel In the city. 
Some experienced motel operators say that 
13 by 16 ft of net bedroom area is the 
best minimum size for a room to accom¬ 
modate two persons. 

Kitchenettes 

Motet guests who have arrived at their 
destination often want cooking facilities on 


o modest scole. If the motel will cater 
primarily to Overnight guests, however, the 
probable demand for kitchenettes should 
be determined by o careful study. Involving 
a check of other motels in the neighbor¬ 
hood. Representative layouts including 
kitchenettes ore shown in Fig. 49 

Complete factory-ossembled kitchenettes 
ore ovoilable in 30 to 72 in. lengths. Fea¬ 
tures Included are a range top with 2, 3, 
or 4 burners (either gas or electric), with 
an oven underneath; a sink, with o utensil 
storage cabinet underneoth; ond a work¬ 
table area, with o refrigerotor underneath, 
A storage cabinet for china and nonre- 
frigeroied foodstuffs is usually provided on 
the wall obove the unit. 

The kitchenette unit may be placed in 
an alcove sized to fit it, with louvered doors 
or on equivalent device to screen it off or 
oven lock it up when not desired by the 
guests. Or a separate room might be 
provided. 

Wall partitions 

Partitions between guest rooms should 
be of any construction that will reduce 
sound transmission by ot leost 45 decibels, 
a reduction that is usuoily adequate. In 
wood frame construction, 2 by 4’s ore 
often staggered on 8 in. centers, with o 
sound-insulating blonket between them. In 
selecting the method of construction, the 
designer should consider materiols, labor, 
suitability, fire hazards, transmission loss, 
and cost. 

Number of guest rooms 

Several motel choin orgonizotions have 
made coreful studies to determine the 
minimum number of guest rooms that would 
be economical to operote. Their conclusions 
run from 64 rooms for the less elaborate 
forms of operation to 100 rooms for those 
organizations that Intend all guest con¬ 
veniences and services to be distinctly 
superior. 

SPACE ALLOTMENTS 

Space allotments in motels follow, in 
general, the pattern for ollotments in 
hotels. Oato token from over a dozen 
motel plans were used to establish the 
space allotments listed below. Considera¬ 
tion was also given to the typical values 
for hotels, as listed on previous pages. 
Space allotments are directly proportional 
to the number of guest rooms; the figures 
provided below for a typical lOO-room 
motel can be adjusted to suit any other 
size. (For a 60-room motel, multiply by 
0.60; for 130 rooms, by 1.30.) Other modi¬ 
fications moy be necessary to meet indi¬ 
vidual requirements. No adjustment should 
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Fig. 50. Schematic layout for motel with full dining 
service 
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be made, however^ for the manager’s office 
ond the secretary’s office, os each would 
still need about the some area. 

SPACE ALLOTMENTS FOR TYPICAL 
100-ROOM MOTEL 

Public space 

Lobby 
Front office 
Lounge 

Corridors adjoining 
Men's toilet lor guests 
Women's toilet for guests 
Women's restroom 
Coot checkroom 


Concessions and subrentols 

Rented stores 2,000 

Food and beverage service space 

Dining room (110 seats) 1,700 

Coffee shop (70 seots) 1,100 

Bor and cocktail lounge (50 seats) 800 

Private dining rooms (75 seats) 900 

Employees' dining room (20 seats) 260 

Kitchen 1,300 

Steward's storeroom 300 

Wolk-in refrigerotors 150 

Beverage storage 180 

Chino, glass and silver storoge 2(X) 

Receiving room 200 

Garbage room 100 

General service space 

Manager's office 130 

Secretary's office 90 

Accounting office 130 

Linen room 350 

Laundry ^00 

Men's toilet for employees 100 

Men's locker room 150 

Women's toilet for employees 120 

Women's locker room 170 

Maintenance shops 600 

Furniture storage 250 

General storage 600 

Boiler room 750 


Transformer and switchboard room 150 

Extra iferrts (if needed) 

Garage for motorized lawn mow¬ 
ers and snow plows 
Swimming pool filters, chlorine- 
tor, pump, and heater 
Storage for lawn furniture and 
recreation equipment 

Food service is not a lucrative port of 
the motel business; money invested in 
rooms would pay better dividends. The 
motorist, however, will wont food service 


Area, 
sq ft 
1,100 
100 
500 
300 
•140 
120 
100 
100 


handy; if not actually on the premises, then 
only a step owoy. He generally dislikes to 
go more than o few hundred yards to find 
a restaurant. Therefore, unless adequote 
food service is already adjocent, it is ad¬ 
visable to provide it. 

For the motel requiring strictly minimum 
facilities, o good solution is the foctory- 
ossembled roadside "diner” with a dozen 
or more seots, which can be hondled by a 
single employee during slack hours. For the 
more ambitious but still rather small motel 
with little outside patronoge, the best 
solution moy well be a coffee shop, possi¬ 
bly supplemented by a bor. Such on ar¬ 
rangement helps to keep investment and 
labor costs within bounds. For the larger 
motel, a dining room, coffee shop, ond bar 
with cocktail lounge may all be needed. 

If the motel is near o city, private dining 
rooms are usually added as well. Outside 
patronage is accessory to make extensive 
restaurant operations poy. The lorger, more 
spectacular motel restaurants may derive os 
much as 75 per cent of their business from 
persons who are not overnight guests (Fig, 
50). 

Motel restauront facilities average about 
two seats per guest room. The rotio varies, 
however, from one-half to three or more 
dining-room seats per guest room 

Care should be taken in opplying the 
schedule of space allotments to ensure that, 
if any food-service area is modified, the 
effect on ouxiliary facilities is considered. 

The lobby should be designed to impress 
the prospective guest favorably and bid 
him welcome. The entronce must be easily 
recognizoble and accessible. If feasible, 
the prospective guest should be sheltered 
from the weather, from his cor to the 
entrance doors. Within the lobby, the regis¬ 
tration desk should hove a relatively cen¬ 
tral location, for it is the moin control point 
of motel operotion. If the guest, standing 
at the registration desk, can look through 
a lorge plate-gloss window ond see the 
swimming pool, attractive landscaping, or 
a scenic view, room sales will be greatly 
aided. 

Parking 

Parking spaces, preferably in separate 
oreas, are generolly required as follows: 
(1) I parking space for each guest room 
(may sometimes be reduced to 0.8 per 
guest room); (2) 1 parking space for every 
5 restourant sects; (3) 1 porking space for 
every 3 employees; (4) 2 parking spaces for 
delivery and service trucks (in addition to 
space for a truck at the service entrance). 

These allotments, of course, should be 
modified if circumstances warront if. A 
motel that is filled to copocity, with a good 


restaurant, bar, and banquet business from 
nonguests, may need 2 parking spaces per 
guest room. On the other hand, a down¬ 
town motel, with parking available nearby 
and many guests arriving by toxi, might 
get along with parking space equal to two- 
thirds the number of guest rooms. 

For the design of parking oreas in gen¬ 
eral, see the section of this book on "Park¬ 
ing.” Special requirements for motel pork¬ 
ing are discussed in the following pora- 
graph. 

Parking stalls should be odequate for 
the largest cars commonly used; 19 ft is 
the recommended minimum length. Plon- 
ning for only medium and small-size cars 
invites trouble. Parking stalls 10 ft wide 
ore recommended; where spoce is limited 
9-ft stalls may be used, but this width 
should be considered the absolute mini¬ 
mum. Double stripes, 1 Vj ft apart, between 
the stalls will result in better centering of 
the cars within the allotted space. Since 
olmost all motel guests unload boggoge 
from their cors, and reload it upon leaving, 
odequate and safe space should be pro¬ 
vided for this octivity. Motel parking lots 
planned for maximum guest convenience 
provide parking stalls 11 ft wide by 23 ft 
long, ollowing 4 ft behind a 19-ft car for 
loading and unloading. Parking spaces 
under buildings should be 11 ft wide and 
hove a clear height of 7 ft. In the design 
of sidewolks adjacent to porking areos, 
consideration must be given to the over¬ 
hang of the cor beyond the curb or wheel 
buffer; this overhang may be as much as 
2 Vj ft in front or 4yj ft in the rear of the 
cor. 

Entronce drive 

The turnoff from the highwoy to the 
motel should be ot on ongle of 30 to 45 
deg; shorper turnoff angles arc inodvis- 
able. The driveway should be 20 to 25 ft 
wide, ond the radius of the curb on the 
driver's right should be ot least 50 ft. If 
a restricted site frontage should require o 
right-angle turnoff, then the driveway 
should be 25 ft wide ond the curb have a 
30-ft radius. A curb rodius of less than 30 
ft is inodvisable under any circumstonces. 

A slope of 6 per cent is the usual mox- 
imum for turnoffs from state highways. A 
slope of 12 per cent is customary for 
ramps, but can be as much as 1 5 per cent. 
The porking lot should be neorly level. The 
central drivewoy moy be crowned, with a 
1 per cent slope to the edges, so thot 
persons on foot will find It relotlvely free 
from water offer roin or from ice in winter. 

Gas station 

Motels sometimes include a service sta- 
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tion where the motorist con conveniently 
obtain gasoline and oil, and possibly tire, 
battery, lubrication, ond cor^washing serv¬ 
ice. The decision of whether to include o 
gas station, however, should depend upon 
its being profitoble in itself. 

Swimming pool 

About 50 per cent of the motels built in 
1959 included swimming pools. The trend is 
to provide pools, even In motels in the 
downtown area of the city. Although the 
pool may be actually used by only a mi¬ 
nority of the overnight guests, many more 
will enjoy wotching the activities. Thus the 
pool should be surrounded by a suitable 
terrace at least 10 ft wide; if a diving 
board is provided, the terroce should be 
20 ft wide in bock of the boord. Grass 
areas beyond the terrace are olso recom¬ 
mended. 

The motel pool should generally be of 
the recreation type. A free-form pottern, 
either kidney-shaped or oval, is usually 
suitable, but of course is subject to topog¬ 
raphy and the designer's judgment. The 
minimum size recommended for the pool 
is 20 by 40 ft, which is large enough for 
about 15 people in the water and 20 to 30 
bathers around the edge. One motel choin 
prefers a 24 by 48-ft pool. Another chain, 
operating motels of 150 rooms ond more, 
considers 35 by 75 ft to be the minimum. 

A separate wading pool is often pro¬ 
vided—sometimes with spray fittings or a 
small fountain to enhance Its appeoronce. 
A fairly wide terrace should surround the 
pool, with benches on the terrace for 
parents. 

Toilet facilities for men and women 
bathers should be occessible from the pool 
area. Such facilities ore required by low 
in many states. Provision should also be 
made, within 40 ft of the deep end of the 
pool, for housing the necessory water fil¬ 
ters, pumps, purification equipment, and 
heoter. A water heater can extend the use 
of the pool over a longer season. 

Other planning considerations concern¬ 
ing the pool ond surrounding areo include 
food and beverage service and odequate 
illumination for evening activities. 

The inclusion of o cobono club may be 
considered, if there is sufTicient local de¬ 
mand. In addition to membership fees, the 
cabana club may bring other profitable 
business to the motel. Since cobana club 
members ore not overnight guests, how¬ 
ever, provision must be mode for dressing 
rooms, lockers, showers, and toilets. The 


members will also expect on ample pool- 
side terrace orea with tables and chairs, 
umbrellas, and reclining lawn choirs, in 
addition to the cobanos. The cabanas them¬ 
selves, though, may serve as o windbreak, 
and thus help to prolong the pool season. 


Recreation areas 

Although the pool will probably be the 
most popular recreation area, a children's 
play yard, and areas for adult games may 
also be desirable. Some such gomes are 
listed below; the dimensions indicate the 
area for the game, including the usual 
surrounding border. 


Gome 

ShulTleboard 

Clock golf 

Croquet 

Horseshoes 

Table tennis 

Tennis 

Handball 


Width X length, ft 
10x60 
40x40 
50x95 
12x60 
12x20 
60x120 
30x45 


distinctive. Their message must be grosped 
ot a glance. The entrance sign should be 
plolnly visible o good hundred yards from 
the turnoff, with letters ot least 18 in. high. 
Copy should be reduced to a bare min¬ 
imum, and only unusuol services advertised. 

A distinguishing emblem, trade mark, or 
coot of arms should be unique ond easily 
remembered. Select one that con be used 
at the motel entrance, in the lobby, and on 
stationery, menus, and souvenir match 
books. Avoid using too many colors in a 
sign. Simplicity is effective. 

Signs should be durable and suited to 
the climate of the location. Night illumi- 
notion Is essential, at least for the sign in 
front of the motel, but core should be 
taken that guests will not be annoyed by 
beams of light, glore, flashing off ond on, 
or other features that might bother o per¬ 
son wanting to sleep. The sign at the motel 
customarily hos o *'Vacancy-No Voconcy'* 
indication. 


Barbecue facilities moy also be desiroble. 
An areo of about 15 by 20 ft is generally 
ample. The play yard for small children 
should be enclosed by a fence. Suitable 
modern equipment should be selected ond 
installed. 

Indoor recreation facilities may include 
o television room, one or more card rooms, 
reoding room and library, table tennis, 
movies, piano, and electric organ. These 
facilities should be discussed and decided 
upon in the early planning stages, because 
it is often impossible to fit them into a 
completed plan at the last minute. 

Landscaping 

landscoping Is important—it is one of 
the things the guest sees first. Well-kept, 
neatly defined lawns and drives will make 
a favorable impression; the parking ar¬ 
rangement should be logical and practical. 
Hard-surfaced walks should be so orranged 
thot lawns may be preserved; retaining 
walls should be installed to prevent erosion 
and enhance oppearance. The right vari¬ 
eties of trees will provide attractive shade. 
Undesirable views should be screened by 
dense plantings, trimmed hedges, stone 
wolls, or louvered fences. 

Outdoor advertising 

Signs ore the most effective meons of 
ottracting the attention of prospective cus¬ 
tomers. Most people stop at a motel be¬ 
cause they like its sign. 

Signs should be neot, bold, brief, and 


Heating and air conditioning 

Guest rooms ore best served by o central 
plont, with individual room temperature 
controls provided. A system fevered by 
some of the more experienced organiza¬ 
tions circulotes water through convectors 
concealed beneath the guest-room windows. 
The circulating water is heoted in winter 
and chilled in summer, the water tempera¬ 
ture being voried in accordance with 
weather conditions. Eoch guest-room con¬ 
ditioning cabinet has o multispeed, man- 
uolly controlled, motor-driven fan to blow 
air over the coils. The guest con regulote 
the fan speed to vory the rote of heot 
transfer. 

Other parts of the building—such as the 
lobby, restaurant, kitchen, and employees' 
quorters—should be divided into “zones," 
according to their hours of use and type 
of oir treatment needed. Each zone will 
hove its own seporately controlled equip¬ 
ment to supply heat or air conditioning. 
Air conditioning is supplied in the summer 
for public spaces, restaurant, and bar facil¬ 
ities frequented by guests. Ample exhaust 
ventilation will be needed for the kitchen 
ond the employees locker rooms and 
toilets. Care should be token to avoid 
hoving to operate on entire zone of rooms 
with short hours of use just to accommodate 
one or two that wilt be used many hours a 
day. 
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BASIC GEOMETRY OF MOTEL SITE 
PLANNING 

The basic element of design in motel site plan¬ 
ning is not the rental unit alone, i.e.. a living- 
bedroom and bathroom, but the rental unit plus 
a parking space, plus an access roadway, plus 
a pedestrian walkway, plus a certain quality 
which con be summed up in the term “amenity." 
This latter will include outlook, privacy, protection 
from noise, and "character." All except the last 
will usually imply space. In the case of outlook 
one may visually poach on neighboring land, but 
this will not in the long run be dependoble without 
control over the development of this land. 

As the basic element of design is not simple 
and eosily defined, as might at first appear, so 
in its use it may be equally difficult to classify 
and analyze. Being composed of so many ele¬ 
ments, if will vary greatly from one case to the 
next. A change in one element will change the 
whole balance of relative importance. We have 
therefore attempted to simplify and sharpen the 
most common requirements of this site geometry 
by concentrating upon a typical rental unit strip 
of near-minimum dimensions placed in a number 
of different and typical situations to demonstrate 
the considerations which should control the site 
planning of a small roadside motel. These dia¬ 
grams will also provide the dato for a preliminary 
quick check on site area and shape, as related 
to possible density of development and efficient 
utilization of the land with various types of plans. 

The Rental Unit Strip Dimension This becomes the 
basic planning element in these simple site plans, 
is mode up of the rental unit, a pedestrian walk 
way, parking space, and access roadway. Not 
shown here, because too difficult to measure or 
reduce to a type, is amenity space, which includes 
outlook. The size of each of these elements will 
vary from one cose to another, but each dimen¬ 
sion shown here is typical. 

A Shallow Site Parallel to the Highwoy This will 
almost inevitably be best served by on elementary 
type of strip plan with front parking. Such a site 
is too narrow for the units to be turned at right 
angles to the highway, and if they were moved 
far enough forward for rear parking, the rooms 
would be unpleasantly close to the highway (Fig. 
1). 

If there is an opportunity for some outlook in 
the rear, even onto someone else*s property, then 
the plan can be greatly improved by keeping 
access and parking on the highway side and 
opening up big outlook windows to the rear. 

A Narrow Site at Right Angles to the High¬ 
way This must usually be enough wider than 
the minimum strip dimension to allow for the side 
yards normally required by local building and zon¬ 
ing regulations. There is nothing to prevent one 
or both of these side yards from being incorpo¬ 
rated into the parking space (Fig. 2). 

For more intensive use of this sort of site, the 
strip is normally turned at the end to form an 
L. A corresponding wing might be added at the 
highway end but is seldom done because it would 
close off the motel from the view of motorists 
on the highwoy. Such wings upset the parking 
ratio of a typical strip; space must be found for 
these extra cars possibly at the rear of the wing 
units. 

From Mofeh by Geoffrey Baker and Bruno Furno; 
fe: 1955 by Litton Educationol Publishing, Inc.. New 
York. 


If the view to the rear beyond the lot line is 
pleasant, then it would be better to do without 
the rear wing. If the view is undesirable, the wing 
can effectively close It off, ond the inside of the 
L can create an environment of its own. 

For Grootor Density On a similar deep narrow 
site at right angles to the highway, a common 
plan is to pile the units two or more stories high, 
facing outward from o central bathroom spine. 
Access and parking is on each side, with access 
balconies along the face of the upper stories, 
so thot pedestrian traffic is channeled immedi¬ 


ately in front of the outlook windows, killing all 
privacy. 

The parking space must be enlarged to take 
core of the units above the first floor. The side 
yords can be usefully employed as part of the 
parking area. But if the second-story access bal 
conies are reached by stairs at each end of the 
rental unit block, then parking space for the sec¬ 
ond-story units is most convenient If concentrated 
in this same area at each end of the building 
(Fig. 3|. 
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Th« bathroom Spin* Plon May Ba Improvad if 
ail parking space is conccntrafed at the highway 
end of the long narrow lot eoch unit has a private 
fenced garden. Access is by a perimeter covered 
wolk (Fig. 6). Plan suggested by Mayfair House, 
Carmel, Calif. 

If Parking Need Not Ba at th* Unit Entrance A 
larger number of rental units can be fitted more 
successfully onto a long narrow lot by concentrat¬ 
ing the perking area ot one end. Where the cen¬ 
tral garden court becomes very narrow (Fig. 4), 
the only way to obtain privacy of outlook is to 





divide it down the center with screens or high 
planting. 

In the plan (Fig. 5), the disadvantage of o road 
down the center is counterbalanced by the con¬ 
venience of unloading baggage at the entrance. 

Rood Forking Strip and Carport Strip Compared 
Alternating unit pairs and double carports gives 
a longer but narrower strip than the conventional. 
For a more spocious lawn and easier drive-in, 
the carport strip is in practice usually made wider 
than shown in Fig. 7. 

It’s the Corners That Count When a strip plan 
is bent into o court, the more corners, the more 
waste of space; often this is of small importance. 
With parking on the outside front (Fig. 8) there 
is space for a car outside the door of eoch unit. 
With parking on the inside front (Fig. 9) there 
cannot be space enough for oil the cars expected 
and corner units are left without parking stalls. 
The visual values of the open comer could well 
be combined with a road through, so that the 
U becomes two L courts (Fig. 10). The larger a 
plan, the less important are the corners. 

The U Court Comet in All PoHemt, All Sixes As 
shown in Fig. 11. 

a. Opens an attractive central garden court 
to the highway, using this os on advertising fea¬ 
ture. 

b. Almost closed to the highway, is of less 
odvertising value, but guests hove more quiet and 
privacy. 

c. By parking inside the U, the same number 
of units can be pocked onto o smaller lot. Noisy 
and without privocy. Worst on a small scale. 

d. For more units the U becomes E. Center 
line does not have parking directly outside door 
but can be served by interior corridor or covered 
walk. 






Fig. 8 


Fig. 11 
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Many architects and engineers who design 
office buildings will no doubt inevitably be en> 
gaged by a client who expects to have a com¬ 
puter. or more correctly electronic data pro¬ 
cessing (EDP), system installed in his building. 
While the needs for particular systems will 
ordinarily be highly individualized and complex, 
some general principles concerning the archi¬ 
tectural and engineering aspects involved in 
planning a building for these machines can bo 
set down. In this way, one who is faced with 
the design of a building which will house an 
EDP system may provide himself with some of 
the background he will need for the more 
detailed considerations he will be faced with 
later. 

The use of computers for scientific or en¬ 
gineering calculations is well known. The use 
of EDP systems for the automation of ordinary 
business operations such as inventory con¬ 
trols, bank operations, clerical functions, and 
the like is also familiar. 

EDP systems are highly demanding of the 
architect and his consultants. The machines 
refuse to function under conditions of high 
humidity and high or low temperature which 
employes might pul up with. The installations 
are heavy and place concentrated loads on 
building floors. Large areas are required for the 
placement of many of the systems, and for the 
maintenance and servicing of the machines. 
Electric power with low variations in voltage 
and frequency must be furnished to the sys¬ 
tems. Many of the systems require a raised 
or double floor to accommodate the large num¬ 
ber of cables interconnecting the machines. 
Because of the nature of the problems involved 
in the design of office building spaces for EDP 
installations, an examination of some of their 
more important aspects should be of value. 

The architect working on an office building 
which will contain an EDP system will naturally 
turn to the companies that produce them and to 
consultants who specialize in the field for 
detailed answers to the specific design prob¬ 
lems. However, an examination of some of 
the more general and important aspects of 
planning should give him some background 
for later and more detailed study. 


Electronic Data Processing System 

The National Office Management Association 
defines a computer as *'a device capable of 
accepting information, applying prescribed 
processes to the information, and supplying 
the results of these processes . . . from in¬ 
ternally stored instructions, as opposed to 
calculators on which the sequences are im¬ 
pressed manually from tape, or from cards. " 
This is to say that computers are devices 


The material in this article was developed 
Irom data supplied by the Data Processing 
Division, International Business Machinns 
Corporation White Plains. N Y , and Air 
Research Associates. New York, N Y and was 
ubiished in Office Buildings, McGraw-Hill 
oak Company. 1961 


which may receive their original instructions 
from tape or cards, but which also store 
required information within themselves. The 
experts in the field have tended to use the word 
computer to specifically describe devices 
which perform problem-solving calculations 
but to employ electronic dete processing 
system (EDP) or more simply, dete processor^ 
to describe the general type of the devices 
The schematic floor plana in Fig. 1 give some 
indication of the units which might be used to 
make up three different electronic data pro¬ 
cessing systems. In practice, numerous varia¬ 
tions of the above are possible for different 
purposes and problems. The plana sihown are 
not intended to be typical, but only to serve 
as examples of some of the principles involved. 

EDP Organization 

In the simplest terms, an EDP system is com¬ 
posed of four major parts: input, storage 
(memory), processing, and outj^ut. In practice, 
the input will ordinarily be in the form of 
instructions sent to the machine by a person 
operating a keyboard, from punch cards, or 
from punched paper tape. The newer and more 
sophisticated high-speed systems often employ 
magnetic tape inputs. The storage or memory 
units are all magnetic devices. They include 
drums, disks, tape, and a system of magnetic 
cores. The term “solid state machines " comes 
from the basic characteristics of transistors 
Output components are similar to the input 
devices. Results may be fed to keyboards, 
punch cards, punched paper tape, or magnetic 
tape. In addition, it is possible to feed the out¬ 
put information to high speed printers. 

Schedules and Timing 

It is imperative that planning for an EDP instal¬ 
lation should begin very early. Programming 
of the operations the machines are to perform 
often takes a year or more before the actual 
components of the system can be selected. A 
year or more will usually be required between 
the time the system layout is approved and 
delivery of the equipment. Architectural and 
engineering considerations concerned with the 
building itself require a certain amount of 
time. The total number of months needed from 
the time of the decision to install an EDP 
system will, of course, vary with the individual 
problems. But, in all cases, the complete 
process will be spread over quite a long period. 
It is imperative that adequate time be allowed. 

General Requirements 

The first consideration in the planning of an 
EDP system is the provision of adequate space 
of the particular kind required. Proper and 
adequate power must be provided Air condi¬ 
tioning requirements must be determined 
(often six times as much as for s normal office 
will be needed). Space must be provided for 
housing the air conditioning equipment. Ceil¬ 
ings must be high enough to allow machine 


installations and, more often than not, a hung 
ceiling and raised floor will be necessary. The 
floors must be designed for the high loads 
to be placed upon them. 

Work flow to other areas is highly important 
in order to obtain the utmost efficiency. Flexi¬ 
bility and expansion problems are acuta, since 
EDP has a way of outmoding itself very quickly. 
Also, experience shows that many companies 
begin with systems performing limited func¬ 
tions but soon discover other operations that 
lend themselves to automation. 

Space Planning 

The areas required for EDP installations vary 
considerably. For example, one of IBM s more 
limited capacity systems requires about 370 
sq ft, while the same company's large system 
may take up 3,500 sq ft. Actual space require¬ 
ments for a given installation can be finally 
determined only by a layout of the work flow 
and of the machines themselves. In addition 
to Ihe space for the system proper, auxiliary 
areas are needed for air conditioning equip¬ 
ment, testing, storage, and the like. Space is 
often required for printer form stands, card 
files, work tables, desks. Storage must usually 
be provided for permanent master document 
files. EDP cards (or in newer machines, 
magnetic tapes). These areas should be care¬ 
fully located to minimize unnecessary travel 
time. A bulk storage room is usually required 
for the storage of spare filters, transformers, 
and other large jMirts. 

Floor Strength and Construction 

The units which compose an EDP system are 
heavy. Point loads on the floor may often run 
as high as 1,000 pounds. Even whan the loads 
can be distributed, it is usually necessary to 
design the floors for 1 50 psf loadings, or more. 
As EDP installations become more common, 
it may be feasible to construct some buildings 
with all of their floors stressed for the loads 
of these systems. In most cases, it probably 
will not be economical to do so. In any case, 
EDP system locations will require close study 
and selection, followed by design for the load¬ 
ings to be encountered. 

Currently, the preferred method of solving 
the load distribution problem is by the provi¬ 
sion of a secondary floor raised over the build¬ 
ing floor slab. An installation of this type may 
have other important advantages: interconnect¬ 
ing power cables and receptacles may be con¬ 
cealed. yet remain easily accessible, the space 
between the floors may be utilized for housing 
air conditioning ducts or plenums, future 
changes in the layout may be effected with a 
minimum of lost time and expense, machines 
may be added easily. 

While a secondary floor with raceways may 
be employed, a free access type, allowing com¬ 
plete directional freedom, is preferred. This 
type of floor is composed of square or rectan¬ 
gular panels, supported at their edges on a 
structural grid, and raised to the required 
height on pedestals of metal or other material. 
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Fig. 1 (a) Schematic layout of tape ditk storage EOP. (b) Schematic layout of tape EDP system, (c) Schematic layout 

of card EDP system. 


Air Conditioning 

Elactronic data processing systems require 
very close control of air temperature, humidity, 
and dust. If any of these is not held inrithin cer* 
tain prescribed limits, the machines cannot 
perform. Thus, the provision of adequate air 
conditioning is necessary. If the cooling of 
an office space foils, its occupants might 


continue to do their wvork. but EDP cannot 
Because of this, the recommended, and usual, 
solution is the provision of a separate oir con¬ 
ditioning system serving the EDP system 
alone. This system will be required to operate 
on the cooling cycle all year round. 

In many cases, the preferred location for the 
EDP air conditioning system is in a room adja¬ 
cent to the data processing machines them¬ 


selves. However, if lines must be run to a cool¬ 
ing tower many stories away on the roof, this 
may prove too costly. In some cases, the tower 
might be locoted on a ledge or setback roof. 
Those who have had considerable experience 
in the design of EDP installations recommend 
installation of as much standby equipment 
as possible. Since EDP rental or purchase 
costs are so high, any time when the system is 
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inoperativa can ba financially diaaatroua. It 
will oflan prova mora faaaibla to minImica 
ahutdowna through tha uaa of atandby equip¬ 
ment than to riak coatly delaya. 

Thera ia conaidarabla variation in tha air 
conditioning requirementa of varioua EDP aya* 
tama. For axampla, one comparatively amall 
ayatam diaaipataa heat approximately equiva¬ 
lent to five tona of air conditioning while with 
tha aama company's large ayatam, heat dissipa¬ 
tion equals about 33 tona. Tha IBM 7070 
requires about 11 tons of air conditioning. 
Whan this machine ia in operation, tha tempera¬ 
ture must be maintained in the 65 to 90'^F 
range, and the humidity between 20 and 80 
percent. When inoperative, power off. the 
limits are 50 to 110'F and 0 to 80 percent 
RH. High efficiency filters are required for use 
with these machines if a mechanical filter is 
used, it must be rated at a minimum of 20 per¬ 
cent efficiency by the Bureau of Standards 
discoloration test using atmospheric dust. 
Electrostatic plate type filters must be rated 
at 85 to 90 percent efficiency by the same test. 
Special filtration will be necessary if the instal¬ 
lation is exposed to corrosive gases, salt air, 
or unusually severe dust conditions. 

Companies producing EDP systems recom¬ 
mend the installation of temperature and 
humidity recording instruments. Through the 
use of the records provided by these instru¬ 
ments, it will be easier to ensure that the air 
conditioning system is operating continuously 
with the required efficiency. In this way, cor¬ 
rect functioning of the electronic data proces¬ 
sing system itself may be more nearly assured. 

Acoustical Treatment 

Many of the units in an EDP system produce 
considerable noise. The worst offenders are 
such components as the card machines, print- 
ars, and blowers. For the comfort of the system 
operators, acoustical treatment of the area 
is dasirable. The acoustical problems in an area 
containing an EDP installation are similar to 
those in other moderately noisy office building 
areas and may be solved by the usual methods. 
However, attention should be paid to the vibra¬ 
tions set up by the machines. Floor and wall 
construction should be capable of retarding the 


transmission of the vibrations of the machines 
to other areas of the building 

Illumination 

A minimum average general illumination of 40 
footcandles measured 30 in. above the floor 
is recommended by systems manufacturers 
for all machine areas. Low levels of illumina¬ 
tion are required for easy observation of vari¬ 
ous console and signal lights. Therefore, direct 
sunlight should be avoided. In larger installa¬ 
tions, general lighting should be zoned, so that 
portions of the lighting may be turned on or off 
as required. 

Vibration 

An EDP installation ordinarily cannot be made 
in an area that is sub|ecl to large amounts of 
vibration. In general, the machines can with¬ 
stand a sustained vibration up to 0.25G (G 
= gravitational acceleration). Intermittent 
vibrations somewhat greater than this can be 
withstood if their frequency is less than 25 
cycles per second. In more extreme cases, 
steps for overcoming the problems may be 
recommended by the manufacturers. 

Electric Power 

Data processing systems place heavy loads 
on the electrical system of an office build¬ 
ing. The system requirements for circuit 
flexibility, the need for power source depend¬ 
ability, and safety requirements further 
complicate electrical design. Exact specifica¬ 
tions vary considerably for various installa¬ 
tions. However, a look at the requirements 
for one system, tha IBM 7070, might serve as 
an indication of the general needs. The 7070 
system operates on a 208- or 230-volt, 3-phase, 
60-cycle supply, and requires approximately 
37 kva. The source voltage may have a total 
variation of ± 10 percent of the rated voltage 
including transient and steady state. Frequency 
must be within :l:%-cycla. Both 60-cycle and 
400-cycle power are distributed within the 
system, the 400'cycle being produced by a con- 
vartar contained in the EDP installation. Lina- 
to-line voltage and frequency tolerances 


within the system are the same as tha powar 
source tolerances Separate feeders from the 
main distribution panel of the building are moat 
often used. However, if the building power 
cannot be maintained within the tolerances, 
a separate transformer or motor alternator 
may be necessary. If a transformer is used, 
it should be fed from the highest primary 
source available. The data processing system 
feeder should feed no loads other than those 
of the system. The distribution panel for the 
processing system should be located in the 
EDP area. Ordinarily, all units of the system 
are designed for cable entry from the floor or 
from under the floor beneath each machine. 

Lightning Protection 

Manufacturers recommend that lightning pro¬ 
tection be installed for the secondary power 
sources of the systems in cases where the 
utility company provides lightning protectors 
on the primary, where primary powar is sup¬ 
plied by an overhead power service, or where 
the area is subject to electrical storms or other 
power surges 

Tape Storage 

The use of magnetic tape for feeding and 
receiving information from EDP systems is 
rapidly becoming more commonplace. Tape 
must be protected from dust, and from 
extremes of humidity and temperature. Under 
the usual conditions of frequent use, acetate 
base tapes should be stored at a temperature 
of 65 to 90^ F, 40 to 60 percent relative humid¬ 
ity. If exposed to temperatures outside this 
range (from 40 to 1 20^ F) for more than four 
hours, tape should be hermetically sealed 
in dustproof containers, and subsequently 
reconditioned in the atmosphere of use for a 
length of time equal to tha time spent outside 
the use atmosphere. Other tapes (polyester 
base and the like) can withstand temperatures 
of 40 to 120^F and 0 to 80 percant RH. 

When not in use tapes should be stored in 
dustproof containers in a vertical position. 
Tapes must not be placed in contact with mag¬ 
netic materials or subjected to magnetic fields 
of greater than 50 oersteds intensity. 
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FUNERAL HOMES 


By FRANK MEMOLI 


Tha Site 

The sit* for s funaral homa should be located 
sirataoically with respect to present and future 
business patterns and be accessible by public 
as well as private transportation. A quiet looa* 
lion out of sight of hospitals and other organi* 
xationa that might find the view of a mortuary 
objaclionabi* is required, as is the availability 
of cemeteries and churches. Utilities should 
be readily obtainable. 

In order to accommodate the building with 
parking and landscaping, and to provide for 
possible future expansion, a site 2 acres in 
area with at least 300 ft of frontage is recom* 
mended as minimum. Preferably the site should 
run from street to street, but where this is not 
possible, a corner location is acceptable. 

The Building 

Some specific recommendations can be applied 
to the building as a whole. The building should 
land itself to future expansion in the event that 
expansion becomes necessary On the exterior, 
provision should be made for exterior building 
lighting and a dignified sign. Ail service areas 
(loading, delivery, etc.) should be properly 
screened from public view, if an elevator is 
used, tha loading dock must be at proper truck* 
gale height. 

On the interior, all service deliveries must 
be accomplished without disruption of normal 
operations. All doorways through which 
caskets will pass must be at least 48 in. wide, 
and the corridor system must be free of sharp, 
narrow turns. 

Parking 

An ample and efficient parking facility is essen¬ 
tial. It should provide parking space for one 
car for every four places of seating capacity 
plus on* reserved space for the clergyman. 
A reasonable amount of reserve lend for future 
parking facility expansion should be available 

The parking area should be freely accessible, 
with separete entrances and exits. Separate 
and clearly marked facilities should be made 
available to different groups such as family, 
cametery, funeral service, staff, and visitors. 

The area should be so planned as to facili¬ 
tate cleaning, drainage, and snow removal 
where appropriate. 

Reception Area 

This area is a focal point of the funeral home 
and, while it affords access to all other areas, 
it must also protect these other areas against 
intrusion. It should have an air of comfort and 
welcome. In the event that no foyer or vestibule 
is practicable, this area will serve as a buffer 
against weather, dirt, and noise. In some 
instances it may double as a smoking lounge. 


Adapted from Checklist for Mortuary Plan- 
nmg, by Or Charles H Nichols. Director 
National Foundation of Funeral Service 
Evanston. Ill 


The reception area should be a unit in itself, 
relatively free and unencumbered, with all 
unnecessary doors eliminated. 

Consideration should be given to the desir¬ 
ability of two reception areas — one for services 
and one for business (Fig. 1). 

Selection Room 

This room should be privately accessible from 
the arrangement office and conveniently 
located, especially for elderly or disabled 
persons. It should be relatively free from noise 
and other disturbances, protected from public 
view, and unavailable to the merely curious. 

In sizing the selection room, allow 60 sq ft 
per casket to be displayed. The floor space 
should be free from unnecessary partitions 
and obstructions and the wall space relatively 
large and unbroken. Windows are not a neces¬ 
sity, but If provided, they should be screened 
from public view. 

Built-in display cabinets for garments and 
urns may be necessary, as may be a separate 
vault selection room. 

As with all rooms into which caskets will 
be placed, all doors should be at least 48 in. 
wide. 

In case of emergency, the selection room 
may serve as an auxiliary chapel. It should 
be designed with this in mind. 

Reposing (or Slumber, or State) Rooms 

These rooms should be readily accessible from 
the preparation room, the chapel, and the 
reception area and should be at least 12 by 
14 ft in size. They should be adjacent to one 
another, separated by soundproof folding 
doors, for use in combimition. When used 
separately, each room should have reasonable 
privacy and be individually accessible to call¬ 
ers. The rooms may be of different sizes but 
must all be sufficiently flexible to double as 
chapels end to accommodate a variety of 
religious rites. The reposing rooms must all 
provide for attractive casket placement and 
floral displays. 

Preparation 

This room should be located well apart from 
public areas of the building, convenient in 
terms of movement of bodies, and readily 
accessible to the reposing rooms. If the prep¬ 
aration room is not on the ground floor, an 
elevator should be nearby. When sizing, allow 
an area of 14 by 16 ft for each one-table room. 
Each such room should contain sufficient con¬ 
venient cabinet space, a sittk or drain bowl 
at the foot of each table, arrangement for an 
aspirator, hot and cold water sources at the 
head of each table, convenient sink and sterili¬ 
zer, cleanup facilities (possibly including a 
shower), and adequate clothing hooka and 
storage space. In addition to these, facilities 
for dressing and cosmetizing may be desired. 
Room walls and floors should be tiled and floor 
drains provided. Wherever possible, windows 
should be omitted. Convenient and sanitary 


facilities for refuse disposal are required and 
provision for emergency power and lighting 
may be desirable. 

Chapel 

The chapel must be directly accessible from 
the main entrance or lobby and convenient 
to the parking area as well as in terms of post¬ 
service movement of casket, flowers, etc. A 
minimum clear ceiling height of 10 ft 6 in. is 
required The apace should be relatively free 
of columns and other structural elements. It 
should allow for a wide aisle and a clear view 
from all angle*. The chapel must accommodate 
all types of religious services, and in appear¬ 
ance it should be sedate, dignified, and com¬ 
fortable. Provision must be made for a pleasing 
setting for the caaket, a pulpit or rostrum oc¬ 
cupying a dominant focal point, and an unob- 
truaive but effective music system. 

In addition to the above, the following ancil¬ 
lary areas will be needed: a private family 
room, a small study for the minister end nearby 
areas for overflow groups, congregation of 
pallbearers, and chair storage. 

Family Room 

The family room should be screened from 
public view, have a private entrance and exit, 
allow the family to see the casket, and enable 
the family to be aware of all that is going on. It 
should be large enough for the average family 
with the possibility of being adjusted in size 
to accommodate the occasional larger-than* 
average family or to serve as a reposing room. 
Rest rooms and first-aid facilities should be 
nearby. The organ should be reasonably distant 
from the family room. 

Music Room 

The muaic room should be located adjacent 
to tha chapel, with the sound source at the 
front of the chapel but so designed as to pre¬ 
vent extraneous noises from drifting into that 
room. The musicians should be able to enter 
the music room without disrupting services 
and should have a view of the clergyman, 
funeral director, or signal light in order to 
follow cues. All music facilities will be located 
in this room, with ample space for organist, 
vocalists, standby facilities such as a piano 
or other self-sufficient instrument (in case of a 
power failure), and storage for recordings if 
used. Appropriate provision should be made 
if services are to be recorded. 

Arrangement Office 

This office should be private enough to be free 
of all disturbances during an arrangement 
and should afford direct private access to the 
selection room. It should be separate from the 
general business office but in reasonable prox¬ 
imity to it, and should be so designed as to 
double in use for a second purpose. It should 
contain a closet for wraps and have ready 
access to drinking water and first aid. 
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Fig. 1 Funeral home flow diagram. 


Business Office 

This aren should b« planned as a reasonably 
soundproof central control post for the entire 
operation. It should be readily but separately 
available for those who come on business only 
and should give convenient access to private 
offices, if any. Typical activities which occur 
in this office will be typing, filing, bookkeep¬ 
ing, mailing, accounting, etc. A safe will be 
required, as will sufficient storage space for 
business records. 

Minister's Room 

This quiet, secluded room must be directly 
accessible to the minister but to no one else. 
It should afford direct access for the minister 
to the front of the chapel. It should be a con¬ 
venient place for the clergyman to review his 
notes and to robe and disrobe. Toilet facilities 
must be in close proximity. 

Smoking Lounge 

This room will be apart from the service areas 
of the mortuary but may be combined with the 
rest room facilities. It should bo readily occes- 
sible to visitors and convey an impression of 
comfort and informality. 

Rest Rooms 

Like the smoking lounge, these rooms should 
be apart from the service areas of the mortuary 
but may be combined with the smoking lounge. 


They must be conveniently located, especially 
with respect to the reposing rooms, and acces¬ 
sible to visitors 

Employee Accommodations 

This area must be reasonably remote from the 
public areas of the mortuary and should be a 
place where employees can relax during f)ff- 
duty periods or periods of waiting (possibly 
combined with the smoking lounge in smaller 
establishments). It should be equipped and 
furnished for rest, relaxation, and recreation. 

If employees sleep on the premises, the 
sleeping rooms should be adjacent to this rest 
area. If a man with a family lives on the prem¬ 
ises. a comfortable apartment must be pro¬ 
vided. 

Storage Areas 

A garage apart from the mortuary and equipped 
for indoor car washing, general repairs, and 
maintenance is required. 

Dry, alrove-ground storage for caskets and 
vaults must be provided and should be easily 
accessible. Movement from this area to the 
selection room should be direct. 

A cool, moist room with a sink and at least 
6 by 10 ft in size is required for flower storage 
and should be equipped for the trimming and 
proper care of flowers. It should hove cabinets 
for the storage of racks, vases, utensils, etc. 

Provide a room for chair storage, preferably 
off the chapel 

Provide a room or rooms for storage of 


funeral items, preferably near the reposing 
rooms. 

Provide ample closets for miscollaneous 
storage purposes, as well os adequate ward¬ 
robe facilities throughout the building. 

Provide permanent fireproof storage foi 
valuable records as well ns ample storage 
areas, accessible to the main office, for office 
and printing supplies. 

Provide separate storage, accessible to the 
cemetery service trucks, for equipment. 

Provide a general storage room for miscel¬ 
laneous and catch-all purposes. 

It necessary, provide storage facilities for 
the short-term storage of bodies. 

Utility Rooms 

In most cases a mechanical equipment room 
containing heating and air conditioning equip¬ 
ment, set apart from the service areas, will 
be required. 

If desired, a woodworking or carpenters 
shop can be provided, as well as an incinerator. 

Special Facilities 

In addition to required facilities listed above, 
the following special facilities may be needed 
or desirable: a crematory, o Columbarium, 
a lodge room, a community or civic room, 
kitchen facilities or coffee bar. guest apart¬ 
ments, guest bedrooms or a single guest room, 
a child 8 selection room, dressing and cosme¬ 
tizing rooms, and an emergency power and 
lighting system. 
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By RICHARD M. ADtER, AIA, PrMld«nt, Brodsky, Hopf, A Adlsr, ArohllsoU A Enginssrs. P.C. 


INTRODUCTION 

An airport is like a total city devoted to dynamic 
movement. It comprises many varied struc* 
tures that facilitate passenger and cargo move¬ 
ment, maintenance, and aircraft control, and 
other structures that provide for auxiliary sup¬ 
port functions. The very nature of an airport's 
complexity makes it necessary to isolate its 
segments for design purposes. It is therefore 
the intent of this article to isolate primarily 
the passenger functions and to discuss how 
they tend to operate at an airport and what their 
general relationships to a community are. 

Airport Operations 

First, all the movements and functions of the 
passengers, the cargo, and the airline employ¬ 
ees to and from an airport are regulated by a 
printed schedule. That is, the action that each 
discipline will follow is begun on the basis of 
this schedule, and the passenger's actions 
are based on the printed timetable of the airline 
he has chosen to fly. 

The cargo movements to or from the com¬ 
munity are based upon the normal working 
hours of the community. This working sched¬ 
ule is generally in conflict with the flying 
schedule of the airline. Therefore it requires 
special correlation by the airline. 

The employees working hours ore predi¬ 
cated upon the functions of each discipline as 
it relates to the schedule. Therefore, all major 
elements of movement to and from the airport 
tend to lake place upon o preestablished, pro¬ 
grammed basis. However, the technology 
of the aviation industry changes so rapidly 
that a secondary but most important consid¬ 
eration arises. The technology can. overnight, 
change the preestablished schedules, thereby 
changing all relationships and movement to 
and from the airport. This occurs in three ways: 

1. The aircraft manufacturer has demon¬ 
strated his ability to produce new aircraft with 
greater speeds, capable of carrying a gross 
load comparable to that of existing aircraft. 
Therefore, with the faster aircraft, time xones 
that had one relationship now have another. 
This then affects the predetermined schedule 
and all the related disciplines. 

2. The ability to change and increase the 
payload of the aircraft for both passengers 
and cargo creates a new condition. This 
requires a revision of function and all disci¬ 
plines in order to accept greater numbers of 
passengers and increased cargo movement 
within a short period of time, it also creates 
voids during other periods of the day. 

3. This condition results from both in¬ 
creased payload and increased speed. This will 
totally change the predetermined schedule. 

Therefore, a constant program factor in the 
development and design of all functions and 
disciplines is the fact that flexibility for future 
growth and expansion must be incorporated. 

There is another factor to be considered 
within the design program, and that is the on- 
time record of aircraft as related to the printed 
schedule. The actual arrival and departure 
times are subject to weather conditions, me¬ 


chanical difficulties, and other special consid¬ 
erations that will arise from time to time. 

The extent of on-time arrival or departure 
by aircraft and the extent of deviation from the 
schedule must be carefully evaluated. The air¬ 
lines themselves afford the best source of 
information related to this problem. Although 
the scheduling and ort-lime record is good, a 
10 or IS percent deviation can raise havoc at 
an airport; therefore, consideration must be 
directed toward the capability of handling 
the peak condition plus an overload factor 
for deviation from the schedule. No two air¬ 
ports function in the same manner The over- 


Fig. 1 Aircraft range. 


load factor must be evaluated separately. How¬ 
ever, the designar must use caution and be 
aware of the fact that peak capacity may be 
reached only at two or maybe four hours a day, 
depending upon the airport, and for the remain¬ 
der of a 24-hour day, selected elements of the 
airport operate at very low efficieitcy. Restraint 
must be exercised to carefully control the 
amount of structure that is designed so as to 
provide an economically correct solution. 

An airport functions as a transfer point be¬ 
tween air vehicles and ground vehicles. There 
are numerous types of air vehicles designed 
for various functions. An examination of Figs. 
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1 to 10 will show eoma of the types, their sixes, 
their capacities, and their development trend. 

The ground vehicles at an airport can take 
many forms. They are motor vehicles utilized 
as passenger cars, trucks, etc.; rapid transit 
systems of many descriptions; and special 
loading vehicles which can be utilized for 
supplementary transfer within the airport 
proper. The transfer point (passenger terminal) 
is generally a building structure or structures, 
and it is to its activities that we will primarily 
address ourselves. However, the understand* 
ing of the operation of this typo building would 
be incomplete without the knowledge of a 
series of systems that must be correlated to its 
activity 

The activity is divided into public and non* 
public functions as an operating reality. The 
public function for both arrival and departure 
of passengers is described in Figs. 11 to 13. 
The nonpublic function is described in Figs. 
14 to 16. 

Relationship to Community 

The operation of the airport is no different 
than the operation of a small city and is 
inherently set in motion by economic factors. 
It is also influenced by the fact that for the 
traveling paasengei, air transportation makes 
the period of inconvenience considerably short* 
er than it would be with other conventional 
systems. However, an airport cannot be an 
island unto itself, and it has a great impact 
on a community. The very size of the airport 
affects the surrounding community. The care* 
ful planning of buildings and site location 
afford the potential for improving the environ* 
ment and economics of a community. 

There are many problems of noise, air pollu* 
tion, and ecological balance that can be mini* 
mixed or eliminated by proper site planning and 
building design. The community is affected 
by the working population of the airport, by 
the introduction of now industry, and by the 
economic impact of same. 

The economic health of the airport and the 
architect’s attempt to stay within the bounds 
thereby established cannot be overemphasized. 
The successful operation of the airport will 
demand total cooperation with the surrounding 
community. It thereby follows that every effort 
to establish proper working relationships 
among the many varied systems within the 
airport will be predicated upon a successful 
relationship with the surrounding community. 
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GLOSSARY 

AMENITIES: That part of a terminal building 
housing convenience, service, and diversion 
facilities for the passengers, tenants, end 
public. 

AVERAGE PEAK HOUR: The peak hour of the 
average peak day. The peak hour is the one* 
hour period of any peak day during which the 
highest percentage of the day's traffic is 
eMperienced. The average peak day is the 
average of the top 37 days (10 percent) of a 
year in terms of traffic volume. 

BAGGAGE DIVERTER: A mechanical device 
for transferring baggage from a moving 
conveyor bell to a baggage claim counter 
in such manner that the baggage is evenly 
distributed along the baggage counter. 

BOARDING CONTROL POINT: The point at 
which a passenger's credentials are inspect* 
ed to assure that he is authorized to board 
a particular flight. Nornuilly, this point is 
located in the vicinity of the gate from which 
the flight will depart. 
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BOARDING PASSENGER: Any originating or 
connecting paaaenger authorized to hoard 
a flight. 

CONNECTING PASSENGER: A passenger 
who arrives on one flight only for the pur¬ 
pose of transferring to another flight to reach 
his destination. These passengers are 
broken down into two categories: intraline 
and interline passengers. 

CUSTOMS: This is an area under federal 
jurisdiction through which passengers 
arriving from foreign countries are required 
by law to pass in order to make a declaration 
related to baggage which is accompanying 
them upon entry to the United States This 
area is used for receipt of a declaration and/ 
or examination of baggage. If duty is re¬ 
quired; the customs agent will receive same 
in the customs area. Special attention must 
be paid to the design of this area because of 
changing techniques of operation. 

DEPARTURE ROOM: An assembly area, 
including the boarding control point, located 
at a gate po8ition(s) for passaengers pending 
availability of aircraft for boarding. 

DEPLANING: Any passenger, cargo, baggage, 
visitor, etc., which is related to the unloading 
from an arriving flight. 

DOMESTIC PASSENGERS: All passengers 
traveling in the United States or its territor¬ 
ies are considered as domestic. Foreign 
nationals within the confines and territory 
require no special checking and operate as 
domestics. 

ENPLANING: Any passenger, cargo, baggage, 
visitor, etc., which is related to the boarding 
of a departing flight. 

FIS: FIS is an abbreviation for Federal Inspec¬ 
tion Services. It is utilized as an all-inclusive 
term for the U.S. Public Health. Immigration, 
and Naturalization Service, the Department 
of Agriculture, and U.S. Customs. 

GATE: A location to which aircraft are brought 
for the purpose of discharging and loading 
passengers and their baggage. 

GATE CONCOURSE: An extension from the 
main terminal building primarily intended 
to provide protected access for passengers 
between the main terminal building and the 
gates. In addition to the passenger corridor, 
the concourse may include airline functional 
areas and minimum consumer services. 

GROUND TRANSPORTATION: The indepen¬ 
dently operated transportation vehicles 
scheduled for passengers' use between air¬ 
ports end the areas served thereby is called 
ground transportation. 

IMMIGRATION: This area is devoted to the 
examination of passports of United States 
nationals and aliens seeking to enter the 
United States. Consideration for design 
and function of this area must be correlated 
with federal authorities. 

INTERLINE CONNECTING(ION): A term used 
to describe passengers and baggage which 
arrive on the flight of one airline and depart 
on a flight of another. 

INTOWN TERMINAL: A facility located apart 
from the airport, usually in the downtown 
area of the city, at which passengers may be 
processed, baggage is checked to pasaerr- 
gers' destinations, and from which ground 
transportation is provided. 

INTRALINE CONNECTING!IONj: A term used 
to describe passengers and baggage which 
arrive on one flight and depart on another 
flight of the same airline. 

IN-TRANSIT PASSENGER: If an international¬ 
ly bound aircraft stops at an airport for 
refueling or discharge of passengers and a 
remaining number of passengers are to be 
detained in the aircraft for another destina- 
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Fig. 8 Ramp area trend. 
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lion, the convenience of providing a totally 
aegregated lounge facility may be warranted 
for the continuirtg passengers. This facility 
is referred to as on in-transit area. No FIS 
inspection is required, but security of the 
area is important. 

LONG-HAUL A term used to define flights or 
traffic which travel over a relatively long dis¬ 
tance as opposed to those which travel over 
a shorter distance. Normally, long-haul pas¬ 
sengers arrive at their originating airport 
earlier than short-haul passengers, carry 
more baggage than short-haul passengers, 
and are accompanied to or are met at the air¬ 


port by more persons than short-haul pas¬ 
sengers. 

ORIGINATING PASSENGER; A passenger 
who is starting his trip. 

OUTBOUND BAGGAGE ROOM: The area to 
which checked baggage of originating 
passengers is delivered for sorting by flights 
prior to its being dispatched to the aircraft 
for loading. 

PUBLIC HEALTH SERVICE: The function of 
the Public Health Service is to determine 
whether an arriving passenger will present 
a health hazard to the general population. 
This may require inoculation, special exami¬ 


nation, and possibly quarantine. Design re¬ 
quires correlation with federal authorities. 

READY ROOM: An area adjacent to the nor¬ 
mal work areas in which personnel whose 
duties are performed out-of-doors may 
assemble, be protected, and from which they 
may receive their work assignments. These 
rooms should be concealed from public view. 

SELF-CLAIM BAGGAGE; A method under 
which passengers have direct access to 
terminating baggage in a corTtrolled area. 
As passengers leave the area, an attendant 
retrieves baggage claim checks and matches 
them to strap checks to assure that passerv 


924 







Transportation 
AIRPORTS AND TERMINALS 


AVERAGE WAKE 
VELOCITY 


150 


100 -^ 


K 

X 


50 



GROSS WEIGHT (100.000) 
Fig. 10 Estimated iet exhaust characteristics; breakaway thrust. 


EXHAUST WAKE 
DIAMETER 


40 


30 


€C 


'20 


10 



GROSS WEIGHT ilOO OOOl 


gera hava selected only baggage to which 
they are entitled. 

SHORT-MAUL: A term used to define flights 
or traffic which travel over a relatively short 
distance as opposed to those which travel 
over a long distance. Normally, short-haul 
passengers arrive at the airport of origin 
later than long-haul passengers, carry less 
baggage than long-haul passengers, and are 
accompanied to or met at the airport by 
fewer persons than long-haul passengers. 

STANDBY PASSENGER: A passenger not 
holding confirmed space but who is on hand 
at departure time for apace that might be* 
come available. 

TERMINATING PASSENGER: A passenger 
who has arrived at his destination. 

THROUGH PASSENGER: A passenger who 
arrives and departs on the same flight. 

TRANSFER BAGGAGE ROOM: The area to 
which checked baggage of connecting pas¬ 
sengers is delivered for sorting by flights 
prior to its being dispatched to the aircraft 
for loading. This may be combined with the 
outbound baggage room at some locations. 

UNIT TERMINAL: One of several functionally 
complete terminal areas (which may be in 
the same or several buildings) each of which 
houses the activities of one or more airlines. 


PRELIMINARY DESIGN PROGRAM AND DEVEL¬ 
OPMENT CONSIDERATIONS 

Before planning in any form can proceed, the 
architect must establish a data bank and an 
ability to retrieve pieces of information in the 
moat rapid manner. This includes all infor¬ 
mation from participating airlines and all 
programs on studies that may have been com¬ 


pleted by the airport authority. General eco¬ 
nomic considerations must be examined and 
the geographical site location evaluated. The 
acquisition of the data, the digestion of same, 
and the request for supplementary information 
must be made at this time. 

The architect must also make inquiries to the 
governing agency as to the requirements of the 
Civil Aeronautics Administration and ail other 
government agencies. The architect must 
further recognize the assistance, advice, and 
guidance by organizations such as Air Trans¬ 
port Association, Airline Pilots Association, 
and International Air Transport Association. 

The most important single element that the 
architect must provide for in his design is 
flexibility, so that all elements of the system 
may grow as required. In design and planning, 
the following must have growth capability 
on an individual basis without leopardizing 
the total relationship of the master plan. Park¬ 
ing lots must be capable of growth within any 
specific area as demands require, and public 
transportation systems must be capable of 
individual growth. Curb frontage must grow 
on an independent basis. Baggage claim areas, 
check-in areas, gate lounge areas, aircraft 
positions, the number of aircraft positions — 
any or all of these elements and the airline 
operational areas must offer the capability of 
independent growth to meet the changing 
demands of the future 

The prime reason for this independence and 
flexibility relates to the problem of aircraft 
technology and the fact that the preestablished 
schedules may change end. as a result, conges¬ 
tion may become a problem at almost any 
point in the terminal system. These two factors 
make it mandatory that each element have a 
built in potential for expansion. 


Most of the airports and the terminal struc¬ 
tures involved have been based upon a program 
which is known as a traffic forecast. Most of 
the terminal buildings have been predicated 
on a “guesstimate** or a series of criteria and 
assumptions. These criteria and assumptions 
are further based on the guesstimate of sched¬ 
ule. It therefore follows that the architect 
would be wrong to design a structure with 
fixed parameters based on this information. 
Flexibility must be inherent in each of the ele¬ 
ments, yet both good design and economy 
must be maintained. When all program informa¬ 
tion has been collected and expansion flexibil¬ 
ity has been planned for, the architect must 
establish a first-stage program based upon the 
scheduled opening date for the airport He must 
then relate this program to an ultimate date of 
operation. The best method for this is through 
the use of a computer model simulation. 

The computer simulation can be established 
by examining the maximum number of aircraft 
movements that air saturation will allow and 
correlating this with the maximum ground area 
that may be available for the airport under 
consideration. This data can now be related 
back to the terminal building area for all func¬ 
tional disciplines that pertain. The summation 
of maximums and minimums will now serve as 
a guide for the master plan of the terminal 
building area. Since this analysis is extremely 
complex, the architect should retain special¬ 
ists in this area of endeavor. 

Using the computer simulation as a working 
tool, the architect can establish a preliminary 
design concept or concepts and, in addition, 
preliminary expansion stages for planning can 
be established. The architect should not take 
this preliminary work back to the computer at 
this time. Instead, he must now test and eval- 
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Fig. 12 Domestic deplaning passenger flow. 


uate critical nondilionn that can occur duo to 
changinc) technology, paseenger growth, and 
expansion, and the computer will allow him 
to check each discipline of all the functional 
aspects of the terminal area. This would 
include all functions within the terminal build¬ 
ing. curb-side accessibility, parking require- 
monts (both public and employees'), road 
occess and capabilities, public transportation, 
etc. Either computer simulation or analytical 
methods will establish time periods of conges¬ 
tion traditionally referred to as average peak 
hours.*' The architect will carefully examine 
the average peak hour so as to ascertain 
simple, direct, and logical routes for all passen¬ 
gers. including their baggage and their vehicu¬ 
lar transportation. He should then take these 
movements to the computer for analysis. 

For example, assume that in the design of 
the terminal, average peak-hour traffic prob¬ 


lems relate to a time span of 1 1 A.M. end 2 P.M. 
for arriving passenger flights. What will hap¬ 
pen if, operating on the present city relation¬ 
ships. new aircraft traveling at considerably 
greater speeds become operational at this air¬ 
port? It IS very possible that the computer 
simulation will show there is no effect, or, 
quite the contrary, it may show that the average 
peaking conditions may double up. 

Taking into account the time frame, the archi¬ 
tect will be further required to work with each 
of the airlines to ascertain their method of 
operation. How do they handle passengers, 
baggage, cargo, amenities, food service, ramp 
operations, maintenance, and their own per¬ 
sonnel? He will then attempt to provide space 
utilization compatible with the different users. 
He will also establish those space needs 
required by the FAA. the airport administration, 
etc. 


Another inevitable problem directly related 
to the terminal building is that of providing 
parking space for automobiles. The architect 
must acquire from the operator of the parking 
area a system of tariffs, including those that 
will be applied to short-term, long-term, and 
valet parking. Without the tariff indication, 
it is impossible to determine the accrual rate 
of vehicular parking. The accrual rate is the 
foctor that determines the number of parking 
spaces that will be required. Any change in the 
tariff or relationships of tariffs will change 
the accrual rate and therefore will chonge the 
parking space requirements. 

As an additional factor, the architect must 
consider employee parking and the congestion 
that occurs during the shift changes. It there¬ 
fore becomes necessary for the architect to 
ascertain the general character of employment 
practices by the airlines involved as it relates 
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Fig. 13 Interiiational deplaning passenger flow. 
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Fig. 14 Enplaning baggage. 


to th« schedule of lime. Cere must be eaercised 
in developing access for employees lo the 
terminal building. 

In developing the passenger terminal, the 
architect muat recognize in tire early phases 
of planning that the new wide-body type of 
aircraft carries vast smoiintH of cargo. The 
economics of the new aircraft reguire that a 
sizable portion of its cargo-cat rying capacity 
bo utilized in the transportation of passen- 
gors. 

Tfioiefore the passenger terminal, if it is to 
serve in the best interests of the airlines and 
their equipment, must have the capacity to 
store cargo for loading into passenger aircraft. 
This is true for all types and sizes of passenger 
terminal and will tend to hold lor the small 
terminal as well us major terminals. For with 
the greater use of the wide-budied aircraft, 
this is becoming standard practice. 

Since the passenger terminal is the transfer 
point between land and oir, consideration must 
be given to the geometries of the aircraft apron. 
It should afford a great degiee of flosibility 
to include larger aircraft, aircraft mix fdifferent 
types of aircraft), space required for ground 
equipment, the storage of cargo, and the tech¬ 
niques for loading people from the building 
to aircraft. 

Any passenger termiruil system will rely 


heavily upon the ability of the public to secure 
information. It is therefore incumbent upon the 
architect to give consideration as early us pos¬ 
sible to the nature and types of information 
systems that will be made available to the gen¬ 
eral public, so as to guide them to their desired 
locations. 

Early planning must take into account fire 
safety and access to the structure as well us 
the probabilities of insurance premiums. The 
fire hazards relating to the terminal structure 
can be most readily identified os aircroft. fuel¬ 
ing operations on the aircraft apron, public 
area hazards, baggage room areas, and cargo 
storage areas. 

It is not unusual in smaller terminals for 
secondary functions of the airline to be in¬ 
corporated into the terminal building. These 
may fall ii>to categories such as iivflight feed¬ 
ing, line maintenance, and general office use. 

The designer of the terminal building must 
at an early date include significant analyses of 
engineering considerations, os this will involve 
boiler plants, air conditioning, electrical dis¬ 
tribution, oommunicotions systems, waste 
removal, and maintenance areas. Any mechani¬ 
cal system that is utilized must of necessity 
hove an alternate or redundant system so that 
reliability of operation is guaranteed at the 
airport. 


GENERAL DESIGN CONSIDERATIONS 

Figure 17 ottempts to illustrate some of the 
devices and systems which are available to the 
designer. The selection of the appropriate 
combination of elements will be predicated 
upon the carrier who will utilize same, the com¬ 
bination of carriers, the geographical site size 
and layout, and the economic considerations 
related to the total system development. All 
these techniques are constantly being im¬ 
proved and updated 

Design Solutions for Passenger Terminals 

It is well lo examine many of the historic tech¬ 
niques that have been utilized in the develop¬ 
ment of passenger terminals, as much can be 
gained therefrom 

Consolidated Passenger Tenninal In this illustra¬ 
tion, the designer can examine the technique of 
relating several airlines to o consolidated 
single structure. This structure initially pro¬ 
vides a simple transfer stage for ground vehi¬ 
cles and air vehicles. The epitome of this and 
the most efficient in operation would be a 
simple airstrip with no more than a few air¬ 
craft positions and occasional aircraft sched¬ 
uled. 
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Fig. 15 Enplaning cargo. 
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Fig. 16 Mail cargo. 



The effective use of the coneolidated lermi' 
nal can best be moaeured by convenience to 
passengere and efficiency of operation for the 
airline. Major terminal cornpleieeB invariably 
are multiples of this small, consolidated 
group. 

Finger Terminal (Consolidated) 

Satellite Terminal (Consolidated) in these two 

Illustrations the designer can see the evolution 
of a finger terminal and a satellite terminal 
arrangement as merely an expansion of a con¬ 
cept. Now the convenience to the passengers 
has been questioned and the increased num¬ 
ber of aircraft positions has been related as 


closely as possible to the consolidated func¬ 
tion. The evolution of these two concepts has 
introduced many varied problems with the 
single terminal. The problems are related to 
ground transportation needs, access to the 
building, prolonged walking distances, grave 
limitations on the aircraft apron, and the fact 
that all functional requirements for the airlines 
are totally constrained because of the physical 
arrangement. 

Finger Terminals (Decentralized) 

Satellite Terminals (Decentralized) By looking at 
the next two illustrations, the designer can see 
that decentralisation offers the possibility 


of lessening the constraint for the individual 
airlines and allowing each airline to operate 
within its own building, but it also causes diffi¬ 
culties to the public in terms of rapid communi¬ 
cations for the proper selection of a desired 
location. The decentralization causes further 
problems of interline transfers. While it also 
permits some advantages of more aircraft 
apron space, it does Involve great demands 
upon ground vehicle transportation, problems 
which may possibly be solved by the use of 
a rapid transit system. 

Dffve to Goto The next illustration shows a 
drive-to-the-gate concept which is really the 
simplest form of terminal, relating back to the 
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Fig. 17 Terminil concepts. (a| Consolidated terminal, (b) Finger terminal (consolidated), (c) Satellite terminal 
(consolidated), (d) Finger terminab (decentialbed). 
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Fig. 17 (coiit.) Terminal concepts, (e) Satellite terminals (decentralized}, (f) Drive to gate. |g) Mobile lounge. 
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TABLE 1 Airline Statistical Data Requirements 

1 Estimated enplaning and deplaning traffic: 

Figures on enplaning and deplaning passengers should be given separately 

a. Passengers - total number per year 
Passengers - average day. peak month 
Passengers-peak hour and time 

Passenger characteristic Ibusiness, vacation, student I 

b. Interline passengers 

c. Intraline passengers 

d. Originating passengers 

e. Air freight cargo-total tons 

f. Mail - total tons 

g Baggage - total number per year 
Baggage - average day. peak month 
2. Projected flight schedule: 

a. City pairs 

b. Originating and terminating 

c. Time frame 

d. Aircraft type 

3 Aircraft 

a. Number of gate positions 
b Number and type of aircraft for gate size design 
c. Aircraft parking attitude 

4 Terminal building spaces: 

a Gate lounge - number and sizes 
b Baggage claim type and size 

c. Amenities ares 

d. Operational facilities - type and sizes 

e. Central ticketing facilities 

5. Automobile parking requirements (airline experience). 

a. Public 

b. Valet 

c. Taxis 

d. Limousines 

e. Car rental 

f. Employees 


•arly consolidated terminal approach M/ith a 
minimum of passenger constraints. The sue- 
cess of this terminal approach is dependent 
upon a highly sophisticated information sys* 
tern and a ground vehicle connection between 
gates or related groups of gate locations. 

Mobile Louego The mobile lounge system as 
a concept provides a consolidated terminal 
with remote parking of aircraft, and this as a 
syatam can operate efficiently and fur«ction 
properly as long as the gate lounges are opera¬ 
tive (this precludes allowing drivers of the 
lounges the right to strike against the operator 
of the airport). 

It poses problems in ground control on the 
air side of the terminal building and requires 
additional personnel for its total operation. 

These illustrations show schematically the 
design concepts that are in use in present-day 
airports. They also point out their own ef¬ 
ficiencies and their specific resultant problems, 
none of which are insurmountable, it is appar¬ 
ent that these basic concepts take many varied 
shapes and forms in present-day use and that 
combiruitions of concepts ara employed. It is 
also apparent that substitute methods of 
ground transportation ara in use for movement 
within the terminal area and for remote air¬ 
craft parking areas. Howaver, no matter what 
combination of systems is designed, to reach 
a desired solution, it must be tested and 
checked for the specific requirements of any 
given airport for its present use and for its 
future growth. 


AIRLINE REQUIREMENTS 

The architect will carefully ascet ain from the 
individual carriers their specific needs. This 
information should be correlated to the year 
of operations, the anticipated level of pas¬ 
senger and cargo, operational growth, the 
potential of changing routa structures, and an 
initial and futura projected flight schedule. 
Table 1 lists the basic data information that 
is required from the airlines. There are many 
additional technical information items which 
are not listed here, but the designer will deter¬ 
mine these by inference. 

Each airline demands a distinctive visual 
character that will make it readily identifiable 
to the public. All too frequently the architect 
tends to dismiss this requirement. The careful 
integration of individual airline identification 
in a total building design will sssist the pas¬ 
senger. An airline will retain many professional 
consultants in attempting to carry a corporate 
image systemwide, and it will spend consider¬ 
able sums of money in order to achieve this. 

Undoubtedly, not all corporate identity sys¬ 
tems are In good taste. However one should 
not dismiss the very special effort to achieve 
a simple visual image that the airlines attempt 
to achieve. Design Judgment at this point is of 
paramount importance. 

AIRCRAFT PARKING SYSTEMS 

The placement of aircraft on the aircraft apron 
may be divided into two categories: push-out 


operations and power-out operations. The archi¬ 
tect should determine the general technique 
that the airlines will utilize. The system they 
select will have a great effect on the aircraft 
apron area as well as the passenger loading 
system that can be utilized. 

Power-out operations will involve special 
design considerations with regard to the wall 
surfaces of terminal buildings and they will 
require greater apron area. They will also call 
for blast protection in the operational areas 
of the terminal. This method of operation will 
generally mean that fewer ground personnel 
and less equipment are required. 

The push-out operation requires the use of 
expensive tractors and parsonnel to move the 
aircraft out of its gate position before it powers 
away from the terminal area. The push-out 
operation does offer the advantage of requiring 
lass apron area. It also requires lass square 
footage at the terminal building because of a 
reduced linear length. 

Included in the data sheets is general infor¬ 
mation related to the major types of aircraft 
presently in operation and some information 
related to future aircraft (Figs. 18 to 21). 

PASSENGER LOADING METHODS 

The passenger is most vocal about the tech¬ 
nique that an airline uses for loading the air¬ 
craft. He responds rapidly to climatic condi¬ 
tions and will inavitably express his distress to 
the airport authority and the airline. Many sys- 
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terns have become available for poasenqer 
enplaning and deplaning depending upon the 
volumes of passengers, the economic consid¬ 
erations, and the geiteral climatic conditions of 
the community. Any combination of systems 
is available. The following chart illustrates 
some of these systems (Fig. 22). 


GATE LOUNGE CONCEPT 

The concept and functions of the gate lounge 
are basically standard throughout the airline 
industry. The basic functional requirements 
ara a ticket counter with all its communication 
equipment, a secure or semisecure seating area 
with sufficient seating capacity to handle the 
passengers, flight identification, last-minute 
baggage drop, and circulation pattern which 
separates the deplaning passenger from the 
enplaning passenger (Fig. 23). 

However, each airline's requirements will 
vary in accordance with its operation proce¬ 
dures and level of activity 

Listed below are average sizes for gate 
lounges as required by each type of aircraft 
Gate toungtt simos. sq /f. 

1 8-747 .6,000 

2. L-lOn 4.000 

3. DC-10. 4.000 

4 B27Q2 .4.000 

5. DC-B. .3,500 

6 B-707 .3,500 

7 B-737, .2,000 

6 B-727. . 2,000 

9 OC-9. . 1.500 

These sizes are approsimale and should bo 
used for preliminary planning only. Some of 
the airlines prefer, for the wide-bodied aircraft, 


a separate ticket counter for the processing of 
first-class passengers, and in some cases a 
separate seating area is required The type of 
loading bridge that an airline desires will have 
a direct bearing on the plan layout of the 
lounge. For example. Fig. 22h and i demon¬ 
strates two different loading concepts (or the 
same type of aircraft. It is obvious that the 
circulation pattern within the g«lo lounge for 
these two types of loading bridges wilt bo 
completely different 

BAGGAGE HANDLING SYSTEMS 

The need for a baggage handling system is 
obvious, but the system techniques, sophis¬ 
tication of equipment, and the desired cost 
level for a system are extremely difficult to 
evaluate 

Examination of trends becomes important 
in the baggage analysis. Currently the busi¬ 
nessman iravetnr will carry on one suitcase 
which will fit below an airline seat arid a gar¬ 
ment bog of reasonable dimension which con 
be hung in a wardrobe on the aircraft, Thus 
ho byposses the baggage system There is also 
all the transfer baggage which can bypass the 
check-in and claim port of the system. 

It is not unusual for the volume of business¬ 
men at a given airport to reach a 30 percent 
level, and it can be anticipated that ot least 
80 percent of these businessmen will not 
require any baggage check-in system. Nor is 
it unusual for the volume of transfer passen¬ 
gers to vary from 10 to 45 percent of the total 
passenger load. Therefore, the selection of the 
desired system will require a complete under¬ 
standing of what percentage of the passengers 


utilize the terminal facilities for the particular 
airport. 

The present-day uveroges of baggage that is 
handled by the oirlines ranges from 1.6 to 1.9 
bags per passenger. This will vary dependirrg 
upon the airport and the airline for the typo of 
route structure that exists For example, the 
longer the stogo length, the greater the prob¬ 
ability that passengers will take several pieces 
of luggage—although very long international 
stage lengths show a reduction. Therefore, an 
airline which has a route structure built basical¬ 
ly of long stage lengths will handle a much 
greater number of bugs tluin an airline with a 
route structure based upon short stage lengths 

In providing space for a baggage handling 
system, the architect must hove a complete 
understanding of each airline operation and the 
relationship of all the airlines combined. This 
understanding should encompass the percen¬ 
tage of baggage per passenger for originatir^g, 
terminating, and transfer (both interline and 
intraline) It also should be related to the time 
schedule arrd the peak conditions 

A baggage check-in system can incorporate 
check-in points at a central ticketing counter, 
at the gate lounge, at the curbside, and in a 
parking lot. The parkir>g lot or curbside check¬ 
in provides the greatest omount of convenience 
for the passenger and allows for quick accep¬ 
tance of the baggage This means that the rest 
of the public space in the terminal area will 
not be congested by baggage, taking floor 
space while waiting to be checked in. The curb- 
side check-in isolates the major portion of the 
baggage handling with sky cap personnel and 
not with airline agents. 

A check-in system can be serviced by a 
simple conveyor or a grovity chute For large 
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(a) 


From a single level termlrxel buildin£ the pa3sertger»i tamli* jicrose the 
apron to the aircraft. This ■ethod ia preaentlr bein« ••ployed by 
auany airports In use today. 




the use of jetwaya. 




(d) Xhi-B 13 the sarue as methoa (c) above, hOKirever, it differs 

only in that this diagram demonstrates a power-in, power-out 
gate position. 



Fig. 22 Typical loading methods. 
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(«) 


TIUs ai.*™ aa«.Mtr.ie 3 • fl3*a jet .ay of snort l.n«tn arm -.w,. 

SBAll aaauAC of teloapoping capability. This jetway also has thp capa¬ 
bility of laaking 30 ®o aajustmants In sill haigtit. The oaaition 

can only bn a paw«r-ln, push-out condition. 


If) 





This aetnod, which is uaol in soiao ppaaant-day of tha 
a train of carts deai|fn*d to carry passongars or it tmy consist of th« 
usr of buses to deliver the passengers to a resote 

position. The tenainal building car. be either u one-level or two-level 
struct ore. 



tg> This method is hnowrt ai> the Mobil-luunge and consists of an elaborately 
furnished bus with a scissor lift end a telescoping front to achieve the 
interface eataieen both the aircraft and the terminal building, .he air¬ 
craft Is parked at a remote position from the terminal buildifT*. 




(h) 



This method la used for tnr wide-bodied aircraft and will accept the 
B-74?. the DC-10 and the L-1011. The two mam eorridorn are fixed In 
their location* however, tne four short jetways nave teieecoping capa¬ 
bility in order Xu achieve the interface with the aircraft. The gate 
position requires a power-in, push-out condition. 
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terminal facilities where there can be many 
check'in points and more than one baggage 
makeup space, a system can comprise fully 
automated cars or pallets that move bags to 
many destinations. This type of sophisticated 
system is costly and, in order to Justify its use, 
it should be considered as a total system of all 
baggage movement, from aircraft to passenger 
and from passenger to aircraft. 

The acceptance of baggage from the originat* 
ing passenger at the terminal is complicated 
by the acceptance of interline and intraline 
baggage for the transferring passengers. A 
large number of employees, for the amount of 
baggage handled, are utilized in interline trans* 
feis. Their route of travel by vehicle is frequent¬ 
ly time-consuming. The transferred baggage 
is processed in the same backup area as the 
originating and terminating baggage, there¬ 
fore space must be allowed in order to accom¬ 


plish this handling. The volume of bags that is 
to be transferred and processed must be deter¬ 
mined in cooperation with the airline user. The 
precise system used and its building space 
must have the copobility of expansion from the 
initial operational level. 

The selection of the correct baggage system 
must also be correlated to the reverse flow of 
baggage from aircraft to baggage claim. The 
baggage claim system, by its very nature, pro¬ 
duces an acute problem of baggage handling. 
The terminating passenger from an arriving 
flight expects to cloim his baggage within a 
short period of time. A peaking condition 
occurs when a combination of flights arrives 
within the same time frame. In contrast, the 
originating passengers will generally arrive 
at the airport over an extended period of time, 
therefore dispersing the handling of baggage 
over the same time period. 


As larger aircraft, such as the 747, are 
utilized in greater numbers, the peaking condi¬ 
tions increase and decentralization of the bag¬ 
gage claim system becomes more desirable for 
the sake of passenger convenience and the 
elimination of congestion. 

Baggage claim devices can involve many 
different shapes, forms, and methods of me¬ 
chanical or manual handling of baggage. Figure 
24 demonstrates the basic concepts that are 
available. The designer can see from these 
illustrations that the basic general technique 
is to produce a great display of linear feet of 
frontage so that passengers can readily identify 
their bags and claim same. 

The interface between the aircraft and the 
claim area is still generally accomplished by 
towing the baggage to the terminal building, 
where a manual operation accomplishes the 
placement of baggage on the claiming device. 
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The ebility to retrieve bege from the aircraft 
and tranafer aame to the terminal baggage 
handling ayatem ia a key element in rapid and 
efficient baggage diaperaal. 

The design of an automated ayaiem to trana¬ 
fer the baggage modules to the building system 
is technically feasible. This would eliminate 
the towing operation and provide a faster 
method of producing the baggage at the claim 
area. It would also mean that tha baggage could 
be claimed in many diffarent locations. How- 
evar, this will depend upon the airline's 
required time frame, passenger convenience, 
and financial capabiiitias. 

Baggage rooms must be handled with special 
caution to make aure that sufficient quantities 
of fresh air are provided if gasoline power 
tractors are used. Sprinkler protection must be 
provided and careful fire cutoff must be made 
between the terminal proper and baggage 
areaa. Doors leading from the baggage room 
to the outside should be automated and must 
use rapid-acting equipment. However, it is 
important to provide, on all doors, safety edges 
which will prevent closure should an obstacle 
be in the way. The design concept must incor¬ 
porate the capability of future expansion, and 
preferably this should bo accomplished with¬ 
out disturbing the existing claiming facilities. 

Aroa Considerations for Baggage Systems 

Enplanino Baggage As indicated in the flow 
diagram ^Fig. 14), baggage may be received 
from three possible sources: 

1. Curbside check-in. This area must provide 
convenience of togging and usually some 
mechanical conveyance back to a central bag 
room. 

2. Counter check-in. This will coincide with 
the usual ticket counter in the main terminal 
area. It is customary to provide mechanisation 
from an aroa directly in the bock of the ticket 
counter to the central baggage room. 

3. Gate check-in. in small quantities, bogs 
are received at the gate. Bags must be checked 
in at this point because many passengers 
mistakenly believe that their suitcases will be 
accepted for storage in the passenger portion 
of the plane. A significant number of airline 
passengers frequently use carry-on suitcases, 
but unless such luggage can be stored below 
the seat and out of aisle space, it must be 
carried in the baggage compartment. 

4. Trerisfer beggege. Additional bags will 
be received at a convenient location adjacent 
to the baggage room for transfer from other 
airlines or the same carrier. All baggage rooms 
which utilize mechanized equipment must be 
provided with sufficient room for manual 
handling in the event that sarvice requirements 
cause a shutdown. 

Oaplantng Baggiotl For baggage claim areas, 
a simple square foot calculation cannot be used 
to determine the desired area, for there are too 
many variables that influence establishment 
of the proper layout. The basic terminal build¬ 
ing concept will have a great influence on the 
baggage claim design. A terminal building 
which consolidates all the airlines into one 
claim area establishes a different set of param¬ 
eters than does a terminal building concept 
where decentralization of airlines separates 
the baggage claims for each airline. In some 
decentralized concepts, airlines are now devel¬ 
oping more than one claim area for each traffic 
level. A terminal building which processes 
international arrivals requires another set of 
parameters for tha establishment of the claim 
area. 


In order to aize a baggage claim area, the 
architect must have the following information; 
the number of passengers and the amount of 
baggage that will be claimed within the peak 
condition, the type of claiming device and its 
physical aize, its capacity, and its linear feet 
of frontage. Care should be taken to determine 
the actual working capacity of the claiming 
device and not the theoretical capacity as 
advertised by manufacturers. The architect 
should also determine the desired type of 
operation and degree of security required by 
either the airline or the authority. With the 
correlation of this material, tha architect can 
now start to size the claim area. For an interna¬ 
tional arrivala system, the architect should 
allow additional space for the queuing of pas¬ 
sengers between the claim device and the 
customs inspection system. 


GENERAL CONSIDERATIONS 

Needless to say, passengers who may be carry¬ 
ing baggage should be offered such conven¬ 
iences of design as automated doors, suffi¬ 
ciently wide escalators, moving sidewalks, 
and similar devices. At all times the analysis 
of traffic flow, volume of passengers, and 
direction of movement should be carefully 
considered. 

Air traffic passengers rapidly cross interna¬ 
tional boundaries, and language problems 
must be anticipated The International Air 
Transport Association has given serious con¬ 
sideration to the language problem and has 
attempted to develop a series of glyphs which 
can frequently be used in lieu of bilingual 
messages. 

Telephone communication is a necessary 
and important element in the passenger termi¬ 
nal. In some instances this will require a tele¬ 
phone communication center with bilingual 
operators 

The terminal must also provide amenities 
for the traveling public. These may include 
any of the following list and such other items 
as may be determined by a particular locale: 


Bank 

Barber shop 
Camera shop 
Candy store 
Car rental agencies 
Cocktail lounge 
Drug store 
Duty free shops 
Employee snack bar 
and cafeteria* 
Flower shop 
Gift shop 
Haberdashery 
Hotel 

Insurance vending* 
Money exchange 


Newsstand' 

Observation deck 
Parcel lockers' 
Restaurant and 
supplementary 
eating facilities' 

Rest room facilities' 

Shoe shine 

Showers/dressing rooms 
Teenage lounge 
Telegraph (desk, phones. 

or both)' 

Telephones' 

Television lounge 
Valet 

Women's wear 


In addition to the amenities, consideration 
should be given to traveler's aid in large instal¬ 
lations and nursery facilities adjacent to the 
women's lounge in the main portion of the 
facility Medical and first-aid facilities should 
be included in the passenger terminal if they 
are not provided elsewhere in the airport. 

An internal telephone system may be 
required between the airlines, the operating 
authority, and/or police authorities. The size 
of the terminal building and the complex needs 
of each user should receive consideration when 
planning the telephone system 

'Considered essential by airline operators 


CURB FRONTAGE UTILIZATION 

When designed correctly, curb frontage ot the 
face of the terminal building will function prop¬ 
erly for a very high percentage of the time. 
The curb frontage can be the failure point for 
the entire terminal operation, it can cause con¬ 
fusion. congestion, missed flights by enplaning 
passengers, and become a safety hazard to 
pedestrians if they must cross the road system. 

The architect must devote considerable time 
and effort to designing the curbside frontage 
and the road system to it. Present design trends 
and concepts have separated the enplaning 
and deplaning road systems, but very few have 
eliminated pedestrian traffic across these 
roads. (See Figs. 25 and 26.) 

In the design of the curb frontage, the archi¬ 
tect must consider all the forms of vehicular 
movement, such as private passenger vehicles, 
valet-driven cars, rental cars, taxis, and public 
transportation (especially buses). 

To determine the quantity of curb frontage, 
the following factors and assumptions must 
be considered; 

1. All vehicles will require approximately 
35 lin ft at the curb. This is a realistic interpre¬ 
tation of the indiscriminate manner in which 
vehicles tend to be parked. 

2. The average time required at the curb 
for passenger vehicles should be surveyed for 
passengers by type of vehicle. 

3. Duration time for valet parking will 
exceed the standard for passenger cars in 
order to provide time for an attendant to queue 
the vehicle prior to its being parked and so as 
not to impose a penalty on the need for curb 
frontage. The total of parking queuing time is 
estimated at five minutes. 

4. In order to compensate for heavy conges¬ 
tion periods resulting from holidays, delays, 
etc., occurring 12 times or more per year, it 
is recommended that the working frontage be 
increased by 30 percent beyond normal cal¬ 
culations. 

5 The system of curb frontage must be 
allowed for in the total master plan and thereby 
its expansion from the initial operation. 

6. Under no circumstances should the prime 
arterial circulation road be used as curb front¬ 
age. Rather, a spur from the main road network 
should be extended to the curb frontage. 

7 The curb frontage should be divided into 
active and passive curb. The passive curb ia 
utilized for valet queuing or other long-term 
uses such as bus connections. 

8. It is necessary to determine the average 
peak vehicular traffic for both enplaning and 
deplaning passengers. A graph or summation 
sheet should be prepared. It is helpful if this 
is done by 20-minute increments, and the 
cumulative total peaking can be determined if 
there is no separation of enplaning and deplan¬ 
ing traffic. In the event that the enplaning and 
deplaning functions are totally separated, the 
summation peak will result in isolating the time 
frame for the maximum parking demand as 
wall as vehicle peak of appropriate road. A 
typical example of a chart is shown and the for¬ 
mula to ba utilized it demonstrated on p. 962. 


Ourotion Schedule in Minutes {if no survey data 
is available) 



Enptening 

Deplaning 

Private cars 

2 

3 

Valet cars at curb 

3 

3 

Valet queuing 

5 


Rental cars 

3 

3 

Taxis . 

5 

5 
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(o) The baggage is transported from the aircraft to the 

claiming device by a cart and is then off-loaded manually 
by an attendent. 



(b) DIVERTER In this system the baggage is placed on a conveyor 
at one end. A diverter moves back and forth along the 
conveyor and disperses the baggage onto the claiming device. 



(c) CAROUSEL A conveyor, from underneath or from above, 
delivers the baggage to a rotating carousel. 



(d) MCE TRACK A conveyor from underneath or from above, 
delivers the baggage to a continuously circulating 
conveyor, the length of which will depend upon the 
terminal layout. 

Fig. 24 Baggage claim syitams. 
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(e) POD The baggage pod is removed from the aircraft and 

delivered to the claim area. The passengers remove their 
baggage from the pod. 



manually loaded directly onto the conveyor by an attendant 
behind a wall and out of view from the passengers. 



(g) AUTOMATED This system consists of carts that are operated 
by a computer system. The passenger inserts his claim 
ticket into a call box at a desired location, the cart then 
delivers the baggage at that location. 

Fig. 24 (corn.) Baggage claim systems. 
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SHAPE 

L 

FT(M) 

w 

FT(M) 

CLAIM FRONTAGE 
FT ( M) 

BAG 

STORAGE © 


65(20) 

5 (1.5) 

65(20) 

78 


8 5(26) 

45 (13.7) 

1 80(55) 

2 16 


85 (26) 

65 (20) 

220(67) 

2 64 

(1=3 

50(15) 

45(13.7) 

190 (58) 

228 



CIRCULAR OVAL 

REMOTE FEED SLOPING BED REMOTE FEED SLOPING BED 


O THEORETICAL BAG STORAGE —PRACTICAL BAG STORAGE CAPABILITY IS 1/3 LESS 

Fig. 25 M«choniz«d clolm d«vic«ft. SOURCE: Planning and Oesign Con$id 0 rotion$ for Airport Terminal Building 
Development, Advisory Circulor AC 150/5360 7, DOT, FAA, 1976. 
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Fig. 26 Composits enplaning and deplaning working volumes at curb frontoge. 


TERMINAL AREA CONCEPTS 

The following terminal concepts should be consid¬ 
ered in the development of the terminal area plan. 
Sketches of the various concepts ore shown in 
Figs. 1 through 4. Many airports hove combined 
one or more terminal types. 

o. Simple Terminol Concept The simple terminal 
consists of a single common waiting ond ticketing 
area with exits leading to the aircraft parking 
apron. It is adaptable to airports with low airline 
activity which will usually have an apron provid 
ing close-in parking for three to six commercial 
transport aircraft. A simple terminal will normally 
consist of a single-level structure with two to four 
gates where access to aircraft is afforded by a 
walk across the aircraft parking apron. The layout 
of the simple terminal should take into account 
the possibility of pier or linear extensions for ter 
minal exponsion. 

b. Pier Concept The pier concept (Fig. 1) has 
on interfoce with aircraft along piers extending 
from the main terminal oreo. In the pier concept 
aircraft ore usually arranged around the axis of 
the pier in a parallel or perpendicular parked 
relationship. Each pier has a row of aircraft gate 
positions on both sides, with the possenger right- 
of-way or concourse running along the axis of 
the pier which serves as the circulation space 
for enplaning and deplaning passengers. Access 
to the terminal oreo is at the base of the connector 
(pier). If two or more piers are employed, the 
spacing between the two piers must provide for 
maneuvering of aircraft on one or two apron taxi- 
lanes. When each pier serves a large number 


Planning and Design Considerations for Airport Termi¬ 
nal Building Development. Advisory Circular AC 150/ 
5360-7. DOT. FAA, 1976. 


of gates, and the probability exists that two or 
more aircraft may frequently be toxiing between 
two piers and will be in conflict with one another, 
then two toxilanes ore advisable. Also, access 
from this toxiway system by two or more aircraft 
may require two opron-edge toxiways to ovoid 
delays. 

c. Sotellit* Concept The satellite concept (Fig. 
2) consists of a building, surrounded by aircraft, 
which is separated from the terminal and is usually 
reached by means of o surface, underground, 
or above-grade connector. The aircraft are nor 
mally parked in radial or parallel positions around 
the satellite, which can have common or separate 
departure lounges. Since enplaning and deplan¬ 
ing of the aircraft are accomplished from a com¬ 
mon area, mechanical systems may be employed 
to carry passengers and baggage between the 
terminal and satellite. 

d. Lineor Concept in the linear concept (Fig. 3), 
oircraft arc parked along the face of the terminol 
building. Concourses connect the various terminal 
functions with the oircraft gate positions. This 
concept offers eose of access ond relatively short 
walking distances if passengers are delivered to 
a point near gate departure by vehicular circula¬ 
tion systems. Exponsion may be accomplished by 
linear extension of an existing structure or by 
developing two or more linear-terminal units with 
connecters. 

•. Trontporfer Concept Aircraft and aircraft¬ 
servicing functions in the transporter concept (Fig. 
4) are remotely located from the terminal. The 
connection to the terminal is provided by vehicular 
transport for enplaning and deplaning passen¬ 
gers. The characteristics of the tronsporter con¬ 
cept include flexibility in providing additional air¬ 
craft parking positions to accommodate increases 


in schedules for aircraft size, capability to maneu¬ 
ver an aircraft in and out of a parking position 
under its own power, seporotion of aircraft servic 
ing activities from the terminal, and reduced wolk- 
ing distances for the passenger. 

CONCEPT COMBINATIONS AND 
VARIATIONS 

Combinations of concepts and variations ore a 
result of changing conditions experienced from 
the initial conception of the airport throughout 
its lifespan. An airport may hove many types 
of passenger octivity, varying from originating 
and terminating passengers using the full range 
of terminal services to passengers using limited 
services on commuter flights. Each requires a con¬ 
cept that differs considerably from the other. In 
time, the proportion of traffic handled by these 
flights moy change, necessitating modification or 
expansion of the facilities. Growth of oircraft size 
or a new combination of aircraft types serving 
the same airport will affect the type of concept. 
In the some way, physical limitations of the site 
may cause a pure conceptual form to be modified 
by additions or combinations of other concepts. 

Combined concepts acquire certain of the ad¬ 
vantages and disadvantages of each basic con¬ 
cept. A combination of concept types can be ad¬ 
vantageous where more costly modifications 
would be necessary to maintain the original con¬ 
cept. For example, on airline might be suitably 
accommodated within an existing transporter con¬ 
cept terminal while on addition is needed for a 
commuter operation with rapid turnovers which 
would be best served by o linear concept exten 
sion. In this event, combined concepts would be 
desirable. In conclusion, the appearance of con¬ 
cept variations and combinations in a total apron- 
terminal plan may reflect an evolving situation 
in which altering needs or growth have dictated 
the use of different concepts. 
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Satellite concept. 
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KEY 

1 BOAROINQ DEVICE 

2 PUBLIC CORRIDOR 

3 DEPARTURE LOUNGE 
SECOND LEVEL 

4 SECURITY FACILITIES 
6 OPERATIONS 

GROUND LEVEL 


Fig. 3 Lin«<ir concept. 


1 BOARDING DEVICE 

2 PUBLIC CORRIDOR 

3 DEPARTURE LOUNGE 

4 SECURITY FACILITIES 
6 OPERATIONS 
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Fig. 4 Tronftportor concept. 
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ACCESS DRIVE 


Fig. 5 M«dium-typ« oir-fMi»»«ng«r t*rminol. 

HOWARD. NFEOUS. TAMMEN & BERGENOOFF, 
Con»ulriftg Enginwri, Konsot Gty. AlvRandrio, N«w 
VoHi 

Novol Focitit*«l Engineering Command. Dopo»<mcn» of 
the Navy. Wa\hingfon. D.C. 
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ACTIVE CURB FRONTAGE 


PRIVATE VEHICLES, TAXIS, LIMOS A BUSES 


PARKING THROUGH LANE 


THROUGH LANE 


THROUCSi LANE 



This diagram danonstrates schematically the design concept of curbside off-loading 
for private vehicles, taxis, limos, buses, and valet queuing space. The valet 
queuing space is separated from the active curb frontage because the duration tlno 
Is much greater for the valet car than for other vehicles. The number of through 
lanes will depend upon the amount of traffic that will pass during the peak condi¬ 
tion. 

Fig. 6 Curb fronloga diagram. 


Working Curb Footage Requirement Schedule 

tune chiration 

ft units at curb, rnin 

(no of cars) ^ 20 min. ** 

= curb footaga required 
EMampItt: Assume 40 private cars on the 
enplaning road. 

36 - 40 X 20 35 = 35 + 40 X 0 I X 35 

35 • 140 

~ 175 ft of curb required 
A/ote. After all vehicle types are calculated, 
increase total by 30 percent. 

PARKING REQUIREMENTS 

The revenue that is collected from the public 
parking areas of an airport is one of the air¬ 
port authority B largest sources of income. 
Therefore, the orchitect must devote attention 
to the different types of parking and how they 
function as well as to the amount of parking 
required as based upon the accrual rate (turn¬ 
over rate). 

The different types of parking are short-term 
(metered parking), medium-term (one or two 
days), long-term parking, valet parking, and 
rent-a-car parking. Each parking area will 
require a separate system for collecting reve¬ 
nues in an economical and rapid manner. This 
should be accomplished without requiring 
policing. 

It is possible to establish a formula for 
determining the number of parking spaces 
required, but this is complex and unwieldy as 
it is based upon the passenger traffic and rates. 
In addition, each airline and especially each 
airport has a completely different route struc¬ 
ture. and each community has a completely 
different transportation environment. There¬ 
fore computer analysis is recontmended 

The route structure will affect the parking 
requirements because the accrual rate will 
vary from airline to airline. For example 
assume airline A and airline B have the same 
passenger count per day Airline A s route 
structure is such that the majority of its pas¬ 
sengers return within one day's time but. in 


contrast, the majority of airline B s passengers 
return in two or throe days time. Therefore, 
it seems obvious that airline B will have a 
larger parking requirement However, now the 
transportation environment must be examined. 
What percentage of airline B s passengers will 
leave a car parked at the airport for two or three 
days in a public parking area? Or is there 
enough money within the community that these 
passengers will use the valet parking? 

The revenue rate for each type of parking is 
also an important consideration in developing 
the total requirement. As the rates change 
in lelation to duration of parking, so will the 
parking requirements. Therefore, when possi¬ 
ble, the rates should be established at an early 
date so that the parking space requirement can 
be determined. Planning must include future 
adjustments for changing rates. 

Every airport has an inordinately large num¬ 
ber of airline employees who also require park¬ 
ing space The architect must devote attention 
to this phase of the parking roquiroment. Care 
should be taken to ensure that employees do 
not lake the parking spaces designated for the 
public An understanding of the shift schedule, 
the number of employees involved, and the 
amount of lime that is required to complete 
a shift is necessary. 

The basic parking layout for both public and 
employees is no different from that for normal 
parking: however, extensive consideration 
should bo given to oil vehicular movement 
requirements to the parkirig area, around the 
parking area, and from the parking area, so that 
congestion is avoided Consideration should 
also be given to control of pedestrian safety 
and vandalism within the parking areas. 

INFORMATION SYSTEMS 

Public information systems, unfortunately, 
tend to become an afterthought of the prime 
airline information system that the airline 
user feels ha can afford. Little consideration 
has been devoted to the not effect of space 
demands in preseiYting accurate updated infor¬ 
mation to the traveling public 


There is no reason why the traveling public 
should arrive at an airport when no aircraft is 
available fur departure. There is no reason for 
visitors to the airport, expecting to meet 
people, to arrive at the airport only to find that 
there will be considerable delay in the arrival 
of the aircraft. 

The present technique of information dis¬ 
persal is to utilize telephone communication 
between the interested party requesting the 
flight information and the airline During 
periods of airlirYe operational difficulties, tele¬ 
phone communication is often difficult and 
frequently impossible to achieve. 

The best medium presently available for 
mass public information is television. Although 
this has not been utilized to date, there are 
presently many technical alternative methods. 
Future terminal designs must initially include 
dispersal of information to the public outside 
the airport. If this is accomplished, the second¬ 
ary functions of public information at the termi¬ 
nal will be superior to present-day methods. 

Closed-circuit television systems (CRT), 
dynamic alphanumeric display boards, and 
manual display boards ore available. These 
systems to a lesser or greater degree can tie 
into an airlirYe s internal information systems. 

The internal nonpublic system is frequently 
established so as to provide the marYy disci¬ 
plines of the airline system with information 
as to the number of passengers, seat availabil¬ 
ity, in-flight feeding requirements, cargo 
coiYYplements. etc. It is also possible for the 
internal system to be directly related to the 
airline reservation system so as to compare 
actual condition of operation with preflighi 
planning. This enables an airline, via the use of 
computers, to establish important levels of 
information as related to actual operations 
vs. preflighi 

Another information system which is re¬ 
quired is a public address and paging system 
This plays an important role in last-minute 
annourYcements but is frequently excluded from 
the amenity areas, thereby reducing the sys¬ 
tem s effective use. Its importance during onYer- 
geiYcy conditions warrants the cost of installa¬ 
tion. 
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AIRPORT CARGO CENTER ANO ITS BUILOINGS 
lirttrrelationthips of FacilHios 

A« lh« air cargo induatry growa, the complex 
on the airport deaigned to handle air cargo 
becomea a aignificant alament in airport plan¬ 
ning and deaign. Theae facilitiea muat provide 
for the efficient tranafer of air cargo between 
aurface tranaportation and aircraft. For larger 
airporta. the complex may include a number of 
air carrier cargo faciiitiaa or multiple-occu¬ 
pancy buildinga. 

Design Consideretions 

The elementa that oompoae the airport cargo 
center facilitiea and eatabliah their charecter, 
aixe, arni configuration will depend on the level 
of activity of the air cargo induatry in the com¬ 
munity aerved. The architect-engineer ahould 
work cloaely with the air carriara. air freight 
forwardera. truckera, and airport management 
to determine what ia needed, Including any 
apacial requirementa peculiar to theae facili* 
tiea. The reaulting deaign muat aatiafy preaent 
requirementa and provide the flexibility necea- 
aary for future expanaion. Buildinga ahould 
be oriented, and land ahould be aveilable to 
enable a logical expanaion plan. 

The air carrier cergo facility ia the core of the 
cargo center, and the emphaaia in thia article 
ia on that facility. It may be treated aa a aingle 
building or combination of elementa under one 
roof aufficiently integratcKf to permit operation 
aa a aingle entity. 

The deaign program, in the architect a vocab¬ 
ulary, denotea the building uaer'a apace 
requirementa. It ia one of the baaic eaaentiala 
for a aucceaaful aolution to the deaign of any 
building. Fundamental conaiderationa in 
developing a program are the elementa of the 
building, the amount of apace needed by each 
element, and the relationahipa between the 
apaoea. 

AIRPORT CARGO CENTER LOCATION 
Importanc* of Sito Planning 

Tha complex on the airport apeoifically de¬ 
aigned for the handling of air cargo ia one of 
the major alemanta on the airport. The airport 
cargo center muat be aited in a location that 
will contribute to the efficient tranafer of cargo 
between aurface and air tranaport. The aelec- 
tion of an appropriate aite ia the deoiaion which 
determinea to a large extent the affectiveneaa 
of the air cargo operation. The location of the 
elementa of the complex in proper relationahip 
to each other la of aqual importance. 

Locftion on the Airport 

Four primary conaiderationa dictate the aelec- 
lion of the aite on an airport for the cargo com¬ 
plex. 

1. Taxi distance from the moat used rurv 
ways should be aa abort aa poaaible, and yet 


Airport Cargo FacHiths, Federal Aviation Agency, 
Washington, D.C, 1964. 


there ahould not be interference with paaaen- 
ger operations 

2. The site should be readily accessible by 
aurface vehicles from the passenger aircraft 
loading positions for efficient servicing of air¬ 
craft carrying both passengers and cargo. 

3- The complex ahould be readily reached 
from all access roads to the airport to assure 
noninterference of vehicular traffic with 
aircraft movement areas. 

4. Adequate space ahould be allowed for 
expansion of air cargo operations without 
encroaching on other airport functions, partic¬ 
ularly without interfering with the expanaion 
of the passenger terminal. 

Theae four primary considerations indicate 
the general relationships with other functions 
and activities. They require extensive study to 
determine the degree to which they can be 
met on any individual airport. This study can 
beat be made through the medium of an airport 
layout plan in which the advantages of possible 
locations and their effect on other airport 
facilities and operational activities can be 
objectively weighed. 

Planning Considerations 

The general location of the cargo complex 
having been established, a number of other 
factors ahould also be studied prior to adoption 
of a siting plan. 

The arrangement of buildings and associated 
support facilities is important to satisfactory 
and efficient use, and it also affects future 
expanaion of individual buildings. Important 
in this regard is consideration of spacing of 
buildinga for access, vehicular circulation, and 
fire and safety clearances. Vehicular access 
and roadways, and parking areas are discussed 
in detail in the paragraphs that follow Proper 
orientation of buildings, with respect to these 
factors and the prevailing winds, is essential 
to the functional operation of the buildinga. 
Economical deaign dictates the need for bal¬ 
ance of requirementa for paved areas with 
other considerations discussed heretofore 
Good drainage, consistent with driveway, park¬ 
ing, and pedestrian access requirements, is a 
necessary design consideration. 

Noise ia a consideration which muat not be 
overlooked. Acoustical control can be achieved 
through proper landscape planting for sound 
absorption. 

Cargo Center Site Plan 

To illustrate the application of functional 
relationahipa discussed in this article, a dia¬ 
grammatic site plan has been developed. Figure 
1 indicates the relationahipa of facilities for a 
number of air carrier cargo operators, truckers, 
air freight forwardera. air express <REA), end 
airport mail facility (AMF). 

The aite plan orientation on the airport 
establishes optimum relationships of aircraft 
parking apron, end access and service roads 
discussed in the foilowing paragraphs 

AircraH Parking Aprons 

Paved apron requirements for aircraft parking 
and loading positions adjoining sir carrier 


cargo facilities are dependant upon the type 
and size of aircraft used, airline schedules, 
and the type of materials handling system used. 
The need for direct access from certain facili¬ 
ties to the passenger loading apron, for access 
to both combination and all-cargo aircraft 
aprons for others, and for completely inte¬ 
grated building-apron relationships for certain 
materials handling systems are all important. 
Information on space requirements for aircraft 
apron parking positions can be found in the 
article dealing with airport design. 

Access, Circulation, and Parking 

Discussion of ground vehicle movement con- 
siderationa is presented in general terms. 

Roads Access to and egress from the airport 
cargo complex and circulatory roads within it 
ahould be direct and unimpeded. There should 
be as little interference as possible with airport 
passenger vehicular traffic. In those cssaa. 
where the number and types of trucks using 
the access roads will cause frequent passen¬ 
ger traffic congestion, separate roads should 
be designed specifically for truck traffic lead¬ 
ing directly to the cargo center. Visitors, pas- 
sengsra, and customers ahould be provided 
convenient access from tha passenger terminal 
area 

Truck Parking Parking areas required include 
those designed to serve the trucker, the cus¬ 
tomer and visitor, and the employee. Planning 
of truck parking spaces and maneuvering areas 
will probably present a difficult problem be¬ 
cause of the many variables. Maximum truck 
sizes very from state to state. Trucks bringing 
freight to the cargo center will be of many types 
and sizes. Parking areas and truck-dock facili¬ 
ties with adequate maneuvering space must be 
provided for movement of vehicles without 
creating bottlenecks during peak loading and 
unloading hours. 

Generally, the recommended distance for 
maneuvering from the loading platform to the 
nearest obstruction is twice the length of the 
largest road vehicle expected to use the facility. 
The Air Tranaport Association suggests a 
minimum overall depth of 100 ft for the termi¬ 
nal-truck apron which will allow 76 ft for 
maneuvering of trucks plus a 25-ft-wide access 
roadway Minimum interference distencea may 
in effect be less when tractors with smsller 
turning radii are used, when the spacing be¬ 
tween trailers ia increased, or when a saw¬ 
toothed loading platform design is used 

CuttOfliar and VisitOf Parking Those seeking ser¬ 
vice should have the most direct access possi¬ 
ble to tha reception areas of individual air 
carriers, freight forwarders, and other service 
facilities. These parking spaces may be adja¬ 
cent to the building in conjunction with the 
truck parking area. Permanent parking areas 
should not be located where expansion of 
buildings is being contemplated. 

Empiovaa Parking Sufficient parking ahould 
be provided for employees' cars which are 
generally parked for a period equal to the 
length of the working day. Since the employee 


953 



Transportation 

AIRPORT CARGO FACILITIES 



CAKGO 

LOADING APRON 


TRUCKER 


AIR FREIGHT 
FORWARDE R 
FACILITY 


AIR EXPRESS 
FACILITY 


PASSENGER 
LOADING APRON 


AIR CARRIER 
CARGO FACILIT 


AIRPORT 

MAIL 

FACILITY 


Fig. 1 Relationships of cargo facilities. 


does not usually require ready access to his 
car during this period, it is not necessory to 
locate the employee parking orea directly adja* 
cent to the freight handling facilities. Where 
the airport ia relatively small, an employee 
parking area common to all operational func* 
tions on the airport may be adequate for park¬ 
ing needs. For the larger airport, strategically 
located parking spaces which may be used by 
all employees of the airport cargo complex 
should be t:onsidered. There may be just one 
of these areas planned near the center of activ¬ 
ity, or there may be several dependent upon the 
sixe and spread of the airport cargo complex. 
Administrative personnel usually require park¬ 
ing spaces odjacent to the office area bocouso 
they may have to use their cars frequently 
during the working day. 

AIR CARRIER CARGO BUILDINGS 
Elements of the Building 

An air earner cargo building may be planned 
for single or multiple occupancy. The type of 
occupancy normally will depend on the poten¬ 
tial for air cargo industry growth in the com¬ 
munity being served and the volume of busi¬ 
ness generated by each of the airlines. At 
airports where there are a number of carriers, 
each generating only nominal amounts of 
freight daily, a multiple-occupancy building 
can i^rovide adequate S|>ace to satisfy the needs 
of ail. Single- or double-occupancy buildings 
with adequate aircraft apron space should be 
considered for those air earners that operate 
all-cargo schedules and handle larger amounts 
of air freight. 


There are four major functional elemerits to 
consider in the design of the air carrier cargo 
building. These are the freight-handling areas, 
administration area, personnel and customer 
accommodations, and service facilities. Figure 
2 indicates diagrammaticaliy the space rela¬ 
tionships for functions within the air carrier 
cargo facilities. Airport cargo buildings should 
be designed tor planned expansion in both 
length and depth, where economically feasible, 
and fixed support facilities so located to avoid 
interference with such expansion. 

Truck Dock Facilities 

There must be a sufficient number of truck 
stations to servo truckers, air freight forward¬ 
ers, and others for both incoming and outgoing 
shipments In addition to truck dock positions, 
corrsideralion should be given to providing 
facilities for the airport-to-airport customers 
who use other than trucks to deliver or |>irk up 
small shipments. 

The number of truck dock sjsaces will vary 
with the airline operation and the comntunity. 
To determine the optimum number requires 
detailed analysis of truck orrival in o peak hour, 
the service time at the dock, and the acceptable 
waiting time for those experiencing delays. 

The minimum number of dock spoces re¬ 
quired for incoming trucks can readily be 
determined Assume for examjjle a normal 
*‘8trip|>ing or unloading rate at each dock 
space of approximately 5,000 lb |)er hour. This 
rote includes time allowed for delays and spot¬ 
ting of vehicles. For an inbound volume from 
trucks of 90,000 lb of freight and a time al¬ 
lowed for “stripping" vehicles of three hours, 
the unloading would have to be accomplished 


at the rate of 30.000 lb per hour. Thus, there 
would be a requirement for six truck spaces 
at the dock for this operation. 

The width of each truck station should be a 
minimum of 1 2 ft to allow for parking of large 
vehicles. Building door openings at each 
station should be a minimum of 10 ft wide by 
10 ft high. Extensive open platforms are not 
recommended because freight left in the open 
is subject to pilferage and damage from in¬ 
clement weather. Protection from the weather 
for freight and personnel during stripping or 
loading operations should be provided by an 
overhang canopy of at least 5 ft. Clearance 
al>ove the top of the parked freight von should 
be approximately 18 in. 

Building flour heights may vary from 44 to 
47 in. above grade There are a number of 
leveling devices for accommodating truck 
bed heights ranging from 30 in. for a pickup 
truck to 50 in. for a large tractor-trailer 

Processing Area 

Receiving, sorting, weighing, labeling, and 
building up of loads for shipment are the major 
activities in the processing of freight from the 
truck to the aircraft. There are a number of 
factors which have a profound effect on total 
space requirements. 

1. Cargo turnovar is affected by such vari¬ 
ables as types of aircraft, frequency of service, 
time of day of arrivals and departures inbound, 
outbound, ond directional preponderance of 
cargo. 

2. Donsity of cargo accounts for consider¬ 
able dimensioruti disparity. A ton of cut flowers 
occupies many times more space than a ton 
of machine parts. 
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3. Chmracfr of cargo oreatva ■ ne«d for 
apooific apace allocation. Rofrigeraiad atorage 
ia required for perlahable cargo, and other 
temperature controlled areaa are needed for 
live cargo. Bonded atorage ia needed for 
ouatoma. import/eaport control, aa well as 
aecurity accommodations for valuable cargo. 

4. Methods of hendUr^g and storing cause 
variations in space requirements. Operations 
utiliaing forklifts and pallets require more 
square footage for circulation and maneuver* 
Ing. 

The arrangement of space in the load build¬ 
up areas ia also influenced by aircraft loading 
characteristics. Space should be planned for 
sequence loading to provide for distribution 
of weight in the aircraft and for easy removal 
of loads at destinations. Freight to be loaded 
on combination aircraft should be kept sep¬ 
arate from freight to be loaded on all-cargo 
oircraft. Loads to be unitized on pallets, loads 
to be unitized in containers, and those to be 
loaded on aircraft manually should be con¬ 
trolled by providing separate but adequate 
spoce for each. The types of aircraft and the 
numbers of each type being served by the 
facility should bo given careful study. 

Consultation with the users as to the type of 
materials handling syatems to bo employed is 
essential and will be most helpful in this area of 
design. As materials handling systama for the 
air cargo induatry are developed and improved, 
space requirements for the load build-up area 
and other operations may be reduced substan¬ 
tially. Figure 3 indicates diagrammatically 
suggested space requirements for receiving 
and processing areas. 

Adminiitrativ* Area, and Ceftomer and 
Personnel Accommodations 

Adequate administrative space is necessary 
for efficient management of cargo operations. 
A thorough analysis of the duties and responsi¬ 
bilities of the administrative personnel should 


be made prior to preparing the design prngrom 
of the building. The number of employees that 
may ultimately be employed in the mnnagemnni 
of operations should be studied 

Reception areas should be provided to han¬ 
dle customers. In addition to serving as a 
receiving point for visitors, small packages 
may be claimed or bills may be paid here There 
should be sufficient space lor a counter, 
accommodations for customers, and oases 
for display of brochures and other sales mate¬ 
rial. 

Sales offices may be required by some air¬ 
lines. Space in the sales office should pro¬ 
vide for dusks, files, and facilities for telecom¬ 
munications. Files should be readily accessible 
to all the salesmen. The sales office may serve 
also as a customer service center or clearing¬ 
house for telephone inquiries. Close communi¬ 
cation must be mainlained betwoen this office, 
receiving, oircraft space control, and account- 
ing. 

Management and general office space 
requirements ore dependent upon variables 
such as the type of operation, the amount and 
type of freight processed, and the community 
being served. Accounting and records offices 
may be necessary facilities for operations of 
any sizable magnitude. The space required 
varies with the type of record keeping and 
accounting equipment that may be used such 
as automatic filiitg syatems and data process¬ 
ing equipment. 

Communications centers assist management 
in the efficient movement of freight. Each 
facility component must be kept informed of 
changes in schedule, cargo space available, 
and of special shipments requiring unusual 
attention. The communications center can 
serve as the central nerve system. It can pro¬ 
vide the link between administration and 
operations. Space may be required for teletype 
machines and closed-circuit television facilities 
in addition to sufficient desk space for com¬ 
munications personnel. 


Aircraft space control office requirements 
are dependent upon the amount of freight 
handling activity. This office may be placed in 
the receiving area or in the administration 
offices. SpacH must be provided for computing 
and communications equipment and for air¬ 
craft charts indicating corgo space available 
on the aircraft. Those functions ore closely 
related to those of receiving ond processing 
and to those of the communications center. 
Provisions should be made to facilitate close 
liaison with these interrelated functions. 

The number of personnel employed in cargo 
operations will vary not only with the type 
and volume of freight handled but also with 
the materials handling system used and the 
scheduling of aircraft loading operations. A 
careful study should be mode of all factors 
including local codes and state labor laws 
to assure adequate provision for employee 
needs Figure 3 indicates suggosterl space 
requirements This overall area may be allo¬ 
cated to administration, customer accomrnodo- 
tions, and personnel accommodations such 
as rest rooms, locker rooms, and lunchrooms. 
A first-aid room, pilot-ready room, or other 
specialized area may be included dependent 
on circumstances peculiar to proposed facili¬ 
ties. 

Maintenance. Services, and Storage 

In order to provide for an efficient operation, 
equipment must be kept in good working order 
at all times. Maintenance and storage of mate¬ 
rials handling equipment, such as containers, 
should not be overlooked. The functions of 
maintenance and storage may be joined, or 
they may be completely separated. The manner 
in which these functions are handled depends 
largely on the type and amount of equipment 
used. 

For large operations, maintenance and ser¬ 
vicing shops may be necessary to provide 
repairs for such items as pallets and contain¬ 
ers, forklift trucks, conveyors, and other 
materials handling equipment. Webbing used 
to secure freight against dislodgment in air¬ 
craft requires periodic repair. The maintenance 
and the aervicing shops may bo centrally 
locatad in the cargo complex, or they may be 
constructed as a part of the air carrier s individ¬ 
ual freight handling facilities. 

Garage or hangar space may be required for 
larger pieces of equipment, such as scissors 
lifts, mobile freight loaders, or other vehicles 
used in the freight loading oparations. (In some 
cases, it may be economically more practical 
for the air carriers if this space and this type 
of equipment are furnished by the airport 
management on a rental basis.) 

Space required for building utilities, such 
as plumbing, heating, ventilating, air condi¬ 
tioning, electricity, and gas depends pri¬ 
marily on the geographical location of the 
airport. Other factors, such as requirements 
of servicing equipment, type of fuel available 
in the area, and accassibility of public utilities 
to the airport cargo center, elso must be con¬ 
sidered. All utilities may be centrally located 
on the airport and furnished to users by airport 
management. Each building may house its own 
space for the provision of these utilities. 

Speciil Handling 

Some types of freight require special handling, 
that is, facilities and techniques not ordinarily 
used for normal items. Requirements depend 
on the policy of the eir carrier in accepting 
shipments that require special techniques. 
Basically, four types of shipments which fall 
into the special handling category are live 
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animals, perishablea (pharmaceuticals, ineatti. 
produce, and flowers), and bonded and valu* 
able ahipmonts. 

If the volume of live animal sbipmenfa is 
expected to be large, special proviaiuns for 
them should be given consideration. Heating, 
ventilation, cleaning facilities, fresh water 
supply, cages and stables, and storage facili* 
ties (or handling, cleaning, and feeding eguip* 
ment will require study. Consultation with the 
local chapter of the Society for Prevention of 
Cruelty to Animals (SPCA) is suggested. 

Perishables are being shipped in increasing 
quantities. Bonded and othei valuable freight 
processed vanes not only with the economic 
character of the community but also with the 
seasons. 

Facilities at international Airports 

Air carriers providing service for overseas 
shipments at international airports will require 
space for inspection of deplaned freight. Con¬ 
sultation with Bureau of Customs, Agricultural 
Research Service, and Public Heollh Service 
officials In addition to the airlines is essential 
in developing a proper design program for this 
area. 

Building Construction 

Building design consistent with fur'ictional 
requirements and the need fur economical 
construction ond maintenance cannot be over- 
emphnsixed. Airport buildings are often con¬ 
structed in areas beyond the iurisdiction of a 
city building code. Materials and metliods of 
construction and design of an airport cargo 
buildir>g may or may not be governed by a 
building code of the local community or regula¬ 
tions established in state labor laws. When 
local codes are applicable, particularly in small 
communities, the standards desigivited in 
such codes are sometimes below those accept¬ 
able as good architectural or engineering prac¬ 
tice for buildings on airports. 

Selection of the structural system to be used 
for the building should be based on careful 
consideration of the insurance rotes for vari¬ 
ous classes of building construction ond 
occupancy. The initial cost of fire-resistant 
construction may be higher than other types 
of construction, but a lower insurance rale 
will often offset this higher initial cost. Fire is 
not the only hazard about which the designer 
must confcern himself Protection against pil¬ 
ferage. vandalism, or possible sabotage in time 
of emergency should be considered in choosing 
materials of construction. The location of 
the building and the types of commodities 
moved through the facility will also influence 
the type of construction. 

Structural systems having the capability of 
economically spanning as much as 100 ft pro¬ 
vide greater flexibility in building design and 
space arrangement. Ctoar-span structures are 
desirable because they allow for greater ma¬ 
neuverability of forklift trucks and other freight 
handling equipment. Large-space areas, free of 
columns and bearing walls, can be divided and 
adapted to satisfy the changing demands of 
functional operations Roof construction and 
roof design loads vary with the area of the 
country. 

Floor construction, according to the NBFU- 
recommonded National Building Code, should 
be designed and constructed for the greatest 
loads that are anticipated by the user. Provi¬ 
sion should be made for such items as floor 
Bcales, pit elevators, and recessed tracks for 
towveyor systems. Floors in the office areas, 
where extensive filing systoms are maintained, 
should be designed to carry a minimum uni¬ 


formly distributed load of 125 lb per square 
foot. 

Selection of doors must bo given careful 
consideintion. Overhead and roll-up doors ore 
suggested in areas where there is movement 
of freight The tracks of the overhead-type door 
should be installed to provide as much head¬ 
room as possible within the building. 

Bumpers and guards (or protecting truck- 
dock edges ore available in many designs. The 
nature of activity, the devices used (or loading 
operations, and the amount of traffic are the 
determinants in making a selection The use of 
bumpers and guards will help keep mainte¬ 
nance of dock areas to a minimum. 

Interior finishes depend upon local factors, 
but they should be selected from the standpoint 
of minimum maintenance. The functional use 
of the area should be the determining factor 
In the selection of the finishes. In the process¬ 
ing ond storage areas of the building, a smooth 
concrete finish for the floor should be ade¬ 
quate. A burdening additive may be used in the 
concrete to make a durable surface. 

The toilet rooms should have floors and 
walls finished with a hard impervious material 
for ease ol cleaning and maintenance. The wall 
finishes may be on integral port of the wall 
construction, such os glazed partition block 
or glazed brick where budgets permit. The 


locker room floor should have a painted, 
smooth finished concrete floor if costs must be 
kept at a minimum. Wolls may be pointed 
masonry units or plaster. Since locker rooms 
are generally noisy places, an acoustic ceiling 
should be considered for this area. 


Heating ond ventilating requirements vary with 
the climoto and the requirements of the user. 
It may bo possible to integrate systems with 
the humidity and temperature control required 
for handling special commodities. A system 
which will provide proper year-round condi¬ 
tioning of air particularly in administrative 
areas is important. 

Electrical and lighting systems should be 
odequate for the designed (unctions. The 
requirements of the electrical service vary with 
the size ond character of the facility. Much will 
depend upon the nature of the materials han¬ 
dling system used. Minimum required lighting 
levels may bo governed by local codes or stale 
labor taws, however, these may sometimes 
be below those acceptable as good architec¬ 
tural or engineering practice for buildings on 
airports. It is recommended that airport owners 
voluntarily adopt the standards from one of 
several recognized sources. 


Utilities 
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SECTION A-A 

(b) 

Fig. 1 SOUDCt: U.S. Naval Facilifl«» Engineering Commond, Department of the Navy. Washington, D.C. 
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BULOING SITING 
Importance of Site Planning 

The service equipment building must be sited 
in a location that will contribute to the efficient 
operation and performance of equipment and 
personnel. The analysis and study to determine 
the location of the building is the most impor* 
font single consideration presented in this 
discussion. 

Location on the Airport 

The study to determine the location for the 
service equipment building should consider 
the proper relationships of each of the essen¬ 
tial airport building categories identified by 
activities related to the terminal and to adminis¬ 
tration, to commercial aircraft facilities, to 
other airport oriented operations, and to avia¬ 
tion oriented industry which may be located 
on the airport. Operational activities in addition 
to administrative functions are generally 
grouped according to the relationship to the 
services provided by governmental agencies, 
air traffic control, communications, and weath¬ 
er: to the service provided by airport manage¬ 
ment; to the aircraft sales, storage, mainte¬ 
nance, and flight training; and to air cargo, 
eapress, and air mail movements. The service 
equipment building and fire and crash rescue 
building are associated with a group of opera¬ 
tional services provided by airport manage¬ 
ment for planning purposes. It is this relation¬ 
ship which may lead to the combining of 
facilities. 

There are three principal considerations that 
should determine the location of this functional 
group of operation buildings including the 
service equipment building. It must be close to 
the heart of airport operations for control of 
maintenance and service activities. It must be 
accessible to airport service roads, particu¬ 
larly the airport perimeter road. This will 
permit the equipment to reach all operational 
areas of the airport without having to cross 
active runways It must be centrally located 
with respect to airport pavement areas, partic¬ 
ularly air carrier aircraft passenger loading 
aprons, to other public loading and servicing 
aprons, and to landing area facilities. Examples 
of specific locations which have beeiT select¬ 
ed after reasonable consideration of factors 
discussed are shown in Fig. 1. Site locations 
are indicated by order of preference 

Planning Considerations 

The location of the operational activity having 
been established and the preliminary design 
concept of the building selected, a number 
of other factors should be studied prior to 
adoption of a siting plan. 

The arrangement of buildings and associated 
support facilities is important to satisfactory 
and efficient use, and it also affects future 


Airport Service Equipment Buildings. Feder¬ 
al Avtation Agency. Washington. DC . 1964 


extensibility of the equipment building to 
accommodate additional garage stalls. Impor¬ 
tant in this regard is consideration of spacing 
of buildings for access, vehicular circulation, 
and fire and safely clearar^ces. The proper 
orientation of the building, with respect to 
these factors and the prevailing winds, is 
essential to the functional operatiort of the 
building. In any climate, on attempt should be 
made to orient the building so that the large 
door openings will be least exposed to prevail¬ 
ing winds. Ii> snow country, an effort should 
be made to take advantage of wind movements 
to reduce drifting against the building and. 
where possible, to remove snow from vehicu¬ 
lar entrance doors. 

Since, under most circumstai^ces, it will not 
be considered practicable to site the building 
adjacent to aircraft operational aprons, pro¬ 
vision should be made for adequate circulation 
and unobstructed access Economical design 
dictates the need for balance of requirements 
for paved areas with other considerations 
discussed heretofore. Good drainage consis¬ 
tent with driveway, parking, and pedestrian 
access requirements is also important. 

THE BUILDING AND ITS SURROUNDINGS 
Factors AHecting Space Raquiramenis 

The need for the facility having been clearly 
established, the next step is the design of the 
building and provision for required support 
items in the immediate surroundings A review 
of the major factors affecting the need for a 
facility and a review of existing or contem¬ 
plated airport maintenance procedures should 
provide an indication of what would constitute 
an adequate rTumber of garage stalls for the 
equipment No two airports can be expected to 
need exactly the same equipment or facilities. 
At some airports, a number of facilities may 
already be furnished in another building. 

Some maintenance equipment, similar to 
construction equipment, will not require 
storage iri a building of the type discussed 
herein. Also, some types of equipment, if ade¬ 
quately serviced and maintained, will not 
require shelter at all. At some airports, all ser¬ 
vicing of vehicles may be done off the 
premises. 


Office space is also an essential element 
to be considered in the functional design of 
the building. Storage for hand tools and parts, 
although not discussed in relationship to the 
various types of equipment, should not be 
forgotten in the analysis of space require¬ 
ments. In addition, consideration should be 
given to the space required for personnel needs 
such as lockers, toilet aitd shower facilities, 
multipurpose rooms, and personnel equipment 
storage. At airports where few personnel are 
employed, separate locker rooms and storage 
facilities may not be needed 

Space Requirements 

It has been found that there exists a closer 
relationship between the number of vehicles 
used for maintenance and the amount of air¬ 
port pavement than between the amount of 
equipment and the number of operations or 
passengers using the air|>ort. Table 1 is a tabu¬ 
lar listing of runway lengths and the number 
of vehicle stalls fourid to be satisfactory at a 
representative group of airports. It is based 
on current usage figures The application of 
these figures will provide general guidance 
where other data are not available. 

Combination Facilities 

A consideration affecting space requirements 
and space relationships is the advantages 
offered by combining facilities designed to 
meet a number of airport operational needs 
At some airports, it may be desirable to con¬ 
solidate the housing for fire and rescue ap¬ 
paratus and maintenance and service equip¬ 
ment into a single building. Airjiort manage¬ 
ment at aiT airport adjacent to lorge bodies 
of water may want to consider combined facili¬ 
ties at a site that would permit incorporating 
a facility to house a rescue boat. In every case, 
however, there are certain overriding factors, 
such as siting and accessibility for example, 
that must bo considered in evaluating the 
advantages and disadvantages of combining 
different facilities. 

There is an advantage in combining fire and 
rescue and service equipment facilities when 
personnel utilixed as volunteer firefighters 
are maintenance personnel. This is particularly 
true when the airport management has under- 


TABLE 1 Representative Number of Stalls and Employees 


Runway length, It 


Airport mean annual snowfall 


At least 15 in 

Less than 15 in. 

Stalls 

Employees 

Stalls 

Employees 

10,000 or over , . . 

.18 

20 

5 

6 

9,000 to 10,000. 

_ 16 

16 

5 

6 

6,000 to 9,000 

14 

16 

4 

6 

7,000 to 8,000. 

.12 

13 

4 

5 

8,000 to 7,000 

.11 

12 

3 

4 

5,000 to 6,000 

.10 

11 

3 

3 

4,000 to 5,000 

5 

3 

2 

3 

Less than 4.000 

4 

2 

2 

2 
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Fig. 1 Service equipment building tiling. 

taken the training of those men to operate fire 
and rescue apparatus. Even where this is not 
contemplated, combined facilities may be 
economical and satisfactory provided facili' 
ties can bo made available for total needs and 
other requirements can be mot. The require¬ 
ments peculiar to the fire and rescue operation 
must receive just cniisi(leratior>. 

A certain deqiee of iHolation of facilities in 
combination binidinqs is essential fur security 
purposes as well as for functional roasoiis. 
A full partition separating the two functional 
areas and isolating fire department activities 
and equipment is a requirement. Apparatus 
room requirements are such that tandem park¬ 
ing of vehicles is not recommended for emer¬ 
gency equipment. Office and storage space 
to satisfy the needs of the fire department 
should be separate from similar facilities pro¬ 
vided for service equipment f>peration8. 

At airports where a 24-hour crew coverage 
requires living facilities including a dormitory 


for firefighters, the disadvantages associated 
with combining facilities override all other 
considerations. All of these factors must be 
evaluated. They ore mentioned here prepara¬ 
tory to the detailed discussion of space rela¬ 
tionships and other building elements that 
follows. Included in Fig. 2 is a typical layout 
showing space relationships which may be 
considered lor a combined equipment building. 

Space Relationships 

Suggested space relationships for airports 
having varying equipment requirements are 
shown in Figs 2 and 3. 

Equifjmont and Servicing Stalls These should nor¬ 
mally be between 12 and 1 4 ft wide and 40 ft 
long for typical equipment in order to allow 
a reasonable amount of space for circulation 
around each vehicle. Door openings of stalls 
should normally be 12 ft wide and 15 ft high 


for typical equipment While most service 
equipment will conform to highway clearances 
and vehicular standards, the trend is toward 
larger units for special equipment developed 
to meet the needs of airport operation. Whore 
stalls may oe arranged to provide tandem stor¬ 
age of vehicles, the allowance for each vehicle 
space may be reduced to 35 ft with the overall 
interior depth of the building being 70 ft. An 
example of this is indicated in Fig. 3. The ceil¬ 
ing height should be a minimum of 1 7 ft. 

OHicq Space This should be sufficient to ac¬ 
commodate a desk, a few chairs, and a file cabi¬ 
net, which should be provided for the mainte¬ 
nance superintendent. A room having an area 
of 100 sq ft would bo odoquate to fulfill this 
need at most airports. 

Storage Space Storage space for tools and 
equipment should be provided adjacent to the 
stall area in which servicing of equipment 
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TEN STALL SERVICE EQUIPMENT BUILDING 
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FIRE AND RESCUE 
EQUIPMENT UNIT 



THREE STALL SERVICE 
EQUIPMENT BUILDING 
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LEGEND 

1 OFFICE 

2 HEATING ROOM 

3 STORAGE 

4. TOILET a SHOWER ROOM 
Fig. 2 Combination equipment buildings. 


5. LOCKERS a MULTI-PURPOSE ROOM 

6 VEHICULAR SERVICE 

7 EQUIPMENT GARAGE 

8 SAND STORAGE 

9 FIRE APPARATUS ROOM 



EIGHTEEN STALL BUILDING 



Fig. 3 Service equipment buildings. 


LEGEND 

1 OFFICE 

2 HEATING ROOM 
3. STORAGE 

4 TOILET a SHOWER ROOM 

5 LOCKER ROOM 

6 MULTI-PURPOSE ROOM 

7 PASSAGE 

8. VEHICULAR SERVICE 
9 EQUIPMENT GARAGE 
K) SAND STORAGE 

NO scale 


lA porfontied. A stornge area of 60 to 80 aq 
ft would provide reasonably adequate space 
for this purpose The Apace may bo provided 
along one wall of the service area in n group 
of secured shelves or cabinets, in a separate 
storage room, or both. Smaller equipment and 
hand tools needed in addition to those used for 
servicing may also be stored in the space 
provided. 

Personnel Accommodations 

1. Locker room facilities may be provided 
at airports where five or mure persons are 
employed for maintenance and service work. 
These facilities may be combined with o multi¬ 
purpose room or other personnel accommoda¬ 
tions When tfie number of rnointenance per¬ 
sonnel approaches 14, completely separate 
locker room facilities should be consideied. 
One locker. 15 in. wide, 22 in. deep, and 72 in. 
high, should be provided for each maintenance 
and service employee regularly employed at 
the airport. At small airports, where only a few 
maintenance personnel are employed, facilities 
for clothes stoinge and personnel rtoods may 
be more conveniently provided elsewhere 
than in the equipment building. 

2. Toilet, lavatory, and shower facilities 
allowances should be based on the total num¬ 
ber of mnintei^ance and service operations 
personnel. Toilet and shower facilities should 
bo located adjacent to the locker room, and 
provision should bo made for reasonable 
access from all working areas of the building. 

3 A multipurpose room may, under some 
circumstances, be considered desirable for 
employee lunchroom space when other eating 
facilities are not available on the airport An 
allowance of approximately 10 sq ft per em¬ 
ployee would be adequate. 


Storage Adjacent to the Building 

At airports wfiere icy conditions are experi¬ 
enced and sanding is used as a method of 
maintaining safe operating surfaces under 
such conditions, availability of sand is often 
a problem. Where airports are not located suf¬ 
ficiently close to a quorry from which t«ol. dry 
sand can bo procured readily, an adequate 
amount of sand should be stored in a dry condi¬ 
tion ort the airport. 

At most airports where it is necessary to 
store sand, it has been found that between 250 
and 300 tons should be readily available on the 
site. Since a problem arises when sand is 
stored in the open, various methods of provid¬ 
ing for sand storage should be considered 
Hot. dry sand is most desirable for spreading 
on icy surfaces The dryness allows the sand 
to be spread effectively, and the heat sets the 
sand in the ice to provide a reasonably good 
abrasive surface. 

Where practicable, it is recommended that 
sand storage be provided adjacent to the build¬ 
ing. One of the must effective methods of stor¬ 
ing sand is in an elevated silo or hopper Where 
this can be located adjacent to the building, 
access for trucks loading beneath it and prob¬ 
lems of providing heating can be simplified. 
Other methods of storage at grade may be 
satisfactory provided mechanical loading 
equipment is available 
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GOVERNMENTAL ROLE 

0«n«rol Federal, state, and local governments 
have related but somewhat differing roles in the 
6eld of heliport development. Each has an obliga¬ 
tion to assure that the public's interests are pro¬ 
tected, yet each also has the responsibility to 
assist the public in developing a safe, efficient, 
and comprehensive transportation system. It is 
essential that heliport proponents contact FAA, 
state, and local outhorities early in the planning 
stage in order to proceed with full knowledge 
of any regulatory requirements, assistance pro¬ 
grams, or probable operational limitations. FAA 
offices and many state aviation departments are 
able to provide technical advice on heliport devel¬ 
opment and operations. Local governments fre¬ 
quently do not have heliport expertise, and propo¬ 
nents moy find it necessary to explain the special 
nature of helicopter operations and how local 
approval will benefit the community. 

Federol Role The federal government, through 
the FAA, hos established standards for heliport 
development and rules for helicopter operations. 
Through its Federal Aviation Regulations (FAR), 
the FAA prescribes various requirements that must 
be observed by the heliport owner and helicopter 
operator which offect heliport development. The 
regulations are comprehensive and concern such 
matters as minimum safe altitudes, ceiling and 
visibility limitations, aircraft and pilot licensing, 
and related standards appropriate to assure the 
safety of persons and property both in the oir 
and on the ground. The purpose for such brood 
regulations is to ochieve safety through the uni¬ 
form and standardized control of aviation opera¬ 
tions. 

Envlrenmenlol Consideretion* An environmental 
assessment is required for all federally assisted 
heliport development in accordance with the re¬ 
quirements of the Nationol Environmental Policy 
Act of 1969 and the Airport and Airwoy Develop¬ 
ment Act of 1970, as amended. Consult with on 
FAA airports office for guidance on this important 
aspect of heliport development. 

Stole Role Many state aeronautics commissions 
or similar authorities require prior approval, and 
in some instances a license, for the establishment 
and operation of a heliport. Requirements will 
vary from state to state. Some state requirements 
apply only to public-use heliports, whereas others 
apply to any heliport. A few states administer 
finoncial grant programs similar to the federal 
program for airport development. Heliport propo¬ 
nents should contact their respective state avia- 
tian departments for particulars on licensing or 
assistance programs. 

Local Rolo Most communities have zoning laws, 
building codes, fire regulations, or similar ordi¬ 
nances. Some have, or are in the process of devel- 
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oping, ordinances covering environmental matters 
such as noise and air pollution. A few moy have 
specific rules or regulations governing the estab¬ 
lishment and operation of airports (heliports). 
Therefore, a careful study should be made to 
determine whether local laws, rules, and regula 
tions permit the establishment and operation of 
a heliport. It is also important to determine if 
these same laws permit helicopter landings to 
be made at places other than a heliport on a 
one-time, temporary, or infrequent basis without 
formally declaring the site a heliport. 

HELIPORT CLASSIFICATION 

Oenerol The terms used to classify United States 
heliports are descriptive of the class of user al¬ 
lowed to conduct flight operations from the facil¬ 
ity. 

MilHory Heliport The term "military heliport" is 
applied to heliport facilities operated by one of 
the uniformed services. Military heliports are de¬ 
veloped in accordance with the design criteria 
of the applicable service and generally prohibit 
nonmilitary usage. 

Federal Heliport The term "Federal heliport" is 
applied to heliport facilities operated by a nonmil- 
itory agency or department of the United Stoles 
Government. Most Federal heliports are operated 
by the Departments of Agriculture (DOA) and 
Interior (DOI). DOA and DOI heliports are located 
in nationol forests or national parks and are used 
to carry out departmental responsibilities for land 
management and fire suppression activities. Gen¬ 
erally, DOA and DOI heliports are restricted to 
departmental usoge. 

Public-Use Hellpeii The term "public-use heli¬ 
port" is applied to any heliport that is open to 
the general public and does not require prior per¬ 
mission of the owner to land. However, the extent 
of facilities provided may limit operations to heli¬ 
copters of a specific size or weight. A public- 
use heliport may be owned by a public agency, 
an individual, or a corporation so long as it is 
open for public use. 

Privole-U»« Heliport The term "privote-use heli¬ 
port" is applied to any heliport that restricts us¬ 
age to the owner or to persons authorized by 
the owner. Most private-use heliports ore owned 
by individuals, componies, or corporations. How¬ 
ever, a heliport designated as "private-use" may 
be owned by a public body. In this cose, the 
private-use classification is applicable because 
the facility is restricted to a specific type of user, 
such as the police department, or because the 
owner requires prior permission to land. Hospital 
heliports are considered private-use focilities since 
operations are normally restricted to medical-re¬ 
lated activities. 

Per«enal-U»e Heliport The term "personol-use 
heliport" is applied to any heliport that is used 
exclusively by the owner. Personal-use heliports 
are owned by individuals, companies, or corpora¬ 
tions. 


SELECTING A HELIPORT SITE 

Generol Increased public awareness of the heli¬ 
copter's capabilities has enhanced its prominence 
as an important vehicle in the national transporta¬ 
tion system. Continuing advances in helicopter 
productivity and operating economics moke it 
reasonable to anticipate increasing public and pri¬ 
vate usage for intro- and interarea transportotion. 
However, optimum public benefits cannot be reol- 
ized without an adequate system of public-use 
heliports. Stage development is encouraged when 
it is unnecessary or uneconomical to construct 
the ultimate heliport. Early coordination with FAA 
airports offices on adequacy of the proposed 
stage construction ond ultimate design of the heli¬ 
port and with FAA Flight Standards offices on 
operational procedures and limitations is encour¬ 
aged. 

Locotion To be most effective, heliports should 
be located as close as conditions or circumstances 
permit to the actual origins and destinations of 
the potential users. In some communities, this 
might require a heliport to be located in an area 
that could be described as congested or highly 
developed. In many instances, a practical, safe, 
and economical ground-level heliport con be es¬ 
tablished on a portion of an automobile porking 
lot that is fenced off to control access. If a ground 
level site is unavailable, it is possible to locate 
the heliport on the roof of a building or on an 
unused pier or wharf. Elevated or overwater heli¬ 
port sites will have in many instances an advan¬ 
tage over ground-level heliport sites since public 
access can be more easily controlled and unob¬ 
structed approach-departure paths may be easier 
to obtain. Other considerations in heliport siting 
are the locations of populated areas, noise-sensi¬ 
tive developments, and the existence of objects 
in the proposed approach-departure paths. 

Loyeut The physical layout of the heliport is pri¬ 
marily dependent upon the operating characteris¬ 
tics of the helicopters to be accommodated ond 
the type of support facilities desired. A relatively 
modest site will suffice if a minimum takeoff and 
lending facility capable of accommodating one 
small helicopter is all that is desired. Even though 
helicopters can maneuver in relatively high cross- 
winds, the approach departure paths should be 
oriented to permit operations into the prevailing 
winds. 

Heliports ot Airports The location and extent of 
separate takeoff and landing facilities to serve 
helicopter operations will vary from airport to 
airport. Most airports would probably find it ad¬ 
vantageous to establish facilities ond procedures 
to seporate helicopter and airplane troffic. These 
helicopter takeoff and landing facilities may be 
developed on a portion of the apron or on an 
infield site adjacent to an apron or taxiway. 
When helicopters ore scheduled to connect with 
airline flights, the helicopters should be ollowed 
to board and discharge passengers in close prox¬ 
imity to the airline check-in areas. To the extent 
possible, locate facilities ta avoid mixing helicop- 
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ter operations with airplane operations. Clear¬ 
ance between the helicopter takeoff and landing 
facility and the airport's active runway(s) should 
be in accordance with the heliport to-runway sep 
arations of Toble 1. 


TABLE 1 Heliport>to>Runway Seporationt 
ot Airports (by Airplane Category) 


Single-engine 

Twin-engine 

All other 

propeller airplanes 

propeller oirplones 

airplanes 

300 ft 

500 ft 

700 ft 

(90 m) 

(150 ml 

(210 m) 


NOTES: 

1. The above table shows the minimum recommended 
separotions between a separate heliport focility and an 
airport runway for simultarMous operations in VTR condi¬ 
tions. 

2. FAA wake turbulence ovoidorKe procedures must 
be followed with heliport-to runway separations under 
2,500 ft (750 m). 

3. At controlled oirports, two woy radio communica 
tion is required to be mointained with the aircraft in¬ 
volved so thot pertinent traffic information may be is¬ 
sued. 

4 . When airplanes of different categories are in¬ 
volved, use the separation required for the lorger air¬ 
plane category. 


Trontportotion Studios The proponent of a pub 
lie-use heliport should review all transportation 
studies for the area. These studies frequently iden¬ 
tify area origin-destination patterns and provide 
descriptions of existing and proposed public 
transportation systems. The studies may also de¬ 
scribe existing and projected land development 
patterns for commercial, industrial, public, and 
residential usage and zoning actions taken to 
permit or to encourage such usage. Some studies 
may have identified tentative public-use heliport 
locations. Communities planning urban renewal 
projects may find the inclusion of a public-use 
heliport to be the catalyst needed to attract desir¬ 
able commercial or industrial development. 

Operational Safety A major consideration in he¬ 
liport siting is the availability of suitable op- 
proach-departure paths. It is preferable for heli¬ 
copters to make takeoffs and landings into the 
prevailing winds but in some situations this may 
not be possible. In congested areas it may not 
be possible to develop a straight-in approach 
or departure procedure and a curved approach- 
departure poth may be necessary to avoid ob¬ 
stacles. In other situations special letdown and 
climb-out procedures may be desired to confine 
helicopter sounds to a small area near the heli¬ 
port. Helicopter approach or departure proce¬ 
dures are developed for each heliport on the 
basis of site conditions, helicopter capabilities, 
and the type and number of activities to be con¬ 
ducted therefrom. When necessary, the FAA 
may condition an airspace decision by requiring 
special flight routes, altitudes, or approach and 
departure procedures in the interest of user safety 
and airspace compatibility. 

Local Rogulotion Because helicopters can oper 
ate safely at sites of limited size, it is quite likely 
that heliports may be suggested for areas that 
have not been exposed to significant aviation 
activity. Consequently, the heliport proponent 
may have to take a substantial and active role 


in educating the public about heliports and heli¬ 
copters. 

Land-Use Zoning Zoning ordinances should 
be written to permit heliports as an accepted 
land use in areas identified for industrial, commer¬ 
cial, manufacturing, ar agricultural uses and in 
any area that is unzoned. Some heliports, espe 
cially those without support facilities, could be 
a permitted use in certain residentially zoned 
areos. 

Height Restriction Zoning The desire for clear 
approach-departure poths is an importont consid¬ 
eration in selecting a heliport site. When state- 
enabling legislation permits, communities are en¬ 
couraged to protect heliport approach and depar¬ 
ture paths by enacting height restriction zoning. 

Environmental and Other Considerotiont The es¬ 
tablishment of a heliport may have an impact 
on the community in terms of noise, exhaust emis¬ 
sions, public sofety, ground traffic, aesthetics, and 


attitude. When federal aid is used, an environ¬ 
mental impact assessment report is required to 
assist the federal agency in making the environ¬ 
mental decision. A similar report may be required 
by state or locol authorities. 

Noise The impact of helicopter engine and 
rotor sounds upon populated areos is an impor¬ 
tant consideration in selecting a heliport site. 
Since helicopter sounds are greatest directly be 
neath the takeoff and landing paths, these paths 
should be located over sparsely populated areas, 
over areas that have an already high level of 
background sounds, or over areas that would be 
expected to have a high tolerance level to helicop¬ 
ter sounds. Improvements resulting from ongoing 
research activities to reduce the sounds generated 
by engines and rotors will be incorporated in fu¬ 
ture helicopters os quickly as economic and tech¬ 
nological conditions permit. 

Exhaust Emissions Relatively few civil-use he¬ 
liports have sufficient flight operations for exhaust 



Fig. 1 Reiotionship of holiport surfocos. 
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Fig. 2 R»iotionthip of holiport turfocot for o mini> 
mol “circular" facility. 


emissions to be considered a significant problem. 
Research on aircraft fuels and engines to reduce 
pollutant levels will also be applicable to helicop¬ 
ters. 

Public Safety Heliport sites and approach-de¬ 
parture paths should be selected to avoid areas 
of public concentration. The approach-departure 
paths should also be free, and capable of being 
maintained free, of objects that interfere with 
helicopter movement to and from the heliport. 

Ground Traffic Potential problems with pas¬ 
senger ground ingress or egress to a heliport may 
be minimized if there is direct access to an adja¬ 
cent major roadway. Access to one or more modes 
of public mass transit is desirable. A freeway 
environment has some inherent advantages over 
other sites. First, helicopter sounds may be unde¬ 
tectable over the existing background noises. Sec¬ 
ond. approach-deporture poths can frequently 
follow the freewoy right-of-woy which is generally 
unencumbered with objects that would be hazard¬ 
ous to Bight safety. 

Aesthetics Community acceptance of ground 
level heliports can be enhanced if the facility has 
an attractive appearance. Attractive buildings 
and carefully planned walls, fences, hedges, etc., 
are to be encouraged. 


GROUND-LEVEL HELIPORT DESIGN 

Generol The need for adequate heliport facili¬ 
ties is not limited to the centers of large cities. 
Public acceptance of the helicopter has encour¬ 
aged heliport developments in suburban areas, 
in communities of quite moderate size, and in 
locations thot are difficult to reach by other modes 
of transportation. 

Heliport Loyout The size, shape, and appurte¬ 
nances of a heliport are determined by a number 
of interrelated factors, principal among them are 
the size and nature of the proposed site; the 
size, number, and performance capabilities of the 
helicopters expected to use the facility; the type 
and extent of services to be provided; and the 
location and height of buildings or other objects 
in the heliport area. The recommended minimal 
heliport focility consists of a takeoff ond landing 
area, a peripheral area, and an approach-depar¬ 
ture path. A large heliport may have several take 
off and landing areas and approach-departure 
paths, separate parking positions, and extensive 
passenger and helicopter servicing facilities. A 
takeoff and landing area may take any shape 
necessary to fit the site, but most heliports are 
configured os squares, rectangles, or circles. Fig¬ 
ures 1 through 3 illustrate the relationship of heli¬ 
port surfaces. With few exceptions, heliport di¬ 


mensions are expressed in units of helicopter 
length or rotor diameter. Heliport dimensions are 
summarized in Table 2. 

Takeoff ond Lending Aroo For ground-level heli 
ports, the length and width or diameter of the 
takeoff and londing area is recommended to be 
ot least 1.5 times the overall length of the largest 
helicopter expected to use the facility. Under 
same design conditions, the definable and desig¬ 
nated takeoff ond landing area moy be physically 
incapable of supporting a helicopter and/or may 
be impossible or impractical to mark or light. 

Peripherol Areo The peripheral area is intended 
as an obstacle-free safety orea surrounding the 
takeoff ond landing area. It is recommended that 
the peripheral area width be one-fourth of the 
overall length of the largest helicopter expected 
to use the facility, but not less than 10 ft (3 
m|. 

Approoch-Departure Paths Approach departure 
paths are selected to provide the best lines of 
Bight to and from the takeoff and landing area 
considering prevailing winds,- the location and 
heights of buildings or other objects in the area; 
and the environmental considerations. It is desiro- 
ble for a heliport to have two approach departure 
paths separated by an arc of at least 90 degrees. 
However, under some conditions, operations at 
heliports with one opproach-deporture path may 
be conducted safely. Curved approach-departure 
paths are permitted and may be necessary in 
some cases to provide a suitable obstruction free 
path. The radius of the curve is dependent upon 
the performance capabilities of the helicopters 
using the facility and the location and height of 
existing objects. Areos suitable for on emergency 
landing are desired along the approach-departure 
path unless the heliport is used exclusively by 
multiengined helicopters with proven capabilities 
to continue Bight with one engine inoperative. 

Heliport Imoginory Surfaces The imaginary sur¬ 
faces of subparagraphs b and c below represent 
idealized heliport design standards. They ore not 
operationally limiting in cases where an onsite 
evaluation concludes that surfaces steeper than 
those recommended would not have an adverse 
effect upon the safety of a porticular operation. 
However, any object which would exceed the 
published standards for defining heliport imagi¬ 
nary surfaces is considered an obstruction to air 
navigation. These surfaces are described below 
and arc depicted on Figs. 1 through 3. 

o. Heliport Primary Surface The area of the 
primary surface coincides in size and shape with 
the designated takeoff and landing area of a 
heliport. This surface is a horizontal plane at the 
elevation of the established heliport elevation. 

b. Heliport Approach Surface The approoch 
surface begins at each end of the heliport primary 
surface with the same width as the primary sur¬ 
face and extends outward and upward for a hori¬ 
zontal distance of 4,000 ft (1 220 m) where its 
width is 500 ft (152 m). The slope of the approach 
surface is 8 to 1 for civil heliports. 

c. Heliport Transitional Surfaces These sur¬ 
faces extend outward and upward from the lat¬ 
eral boundaries of the heliport primary surface 
and from the approach surfaces at a slope of 
2 to 1 for a distance of 250 ft (76 m) measured 
horizontally from the centerline of the primary 
and approach surfaces. 
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TABLE 2 SummQry of R«comm«nd«d Oaiign Critario 



HELIPORT CUSSIFICATION 



PUBLIC USE 

PRIVATE USE 

PERSONAL USE 


DESIGN FEATURE 

DIMENSION 

COMMENT 

TAKEOFF & LANDING AREA 
length, width, diometer 

1.5 X helicopter overoll length 

To preclude premoture obsolescertce, 
consider the possibility of lorger 
helicopters in the future. 

TOUCHDOWN PAD 

length, width, diameter 

1.0 X rotor diameter 

Elevated touchdown pads less than 
1.5 rotor diameters in sue may 
subject usirtg helicopters to oper 
ationol penolties due to loss of 
rotor downwash ground effect. Min¬ 
imally sited touchdown pads are not 
encouroged, but may be used in cases 
of economic or oesthetic necessity. 
Touchdown pods less thon one rotor 
diameter in site should hove addi¬ 
tional nonlood-beoring area for 
downwosh ground effect 

Minimum ground-level 

Length, diameter 
width 

2.0 X wheelbase 

2.0 X tread 

1.5 > wheeibose 

1.5 X tread 

Minimum elevoted 

Length, diameter 

Width 

10 rotor diom 

1.0 rotor diam. 

1.5 X wheelbase 

1.5 tread 

PERIPHERAL AREA 

Recommended width 

Minimum width 

1/4 helicopter overall length 

10 ft (3 m) 

An obstacle free oreo surrounding 
the tokeoff ond lending area. Keep 
the area clear of parked helicopters, 
buildings fences, etc 

Taxiway 

Paved width 

Vonable, 20-ft (6 m| minimum 

Paved taxiways are not required if 
helicopters hover taxi. 

PARKING POSITION 

Length, width, diameter 

1.0 X helicopter overall length 

Porking position should be beyond 
the edge of the peripheral area. 
Porked helicopters should not violate 
the 2 1 1 tronsitionol surface. 

PAVEMENT GRADES 

Touchdown pod. toxiwayt, 
parking positiont 

2.0moximum 


OTHER GRADES 

Turf ihoulden. infield 

area, etc. 

i 

Vorioble, 1.5 to 3% 

1 A 10-ft (3 m| wide ropid runoff 
shoulder of 5% slope is per 
mitted adjocent to all paved surfoces. 

CLEARANCES. ROTOR TIP TO OBJEa 
Toxiways. porking positions 

10-ft (3 m) minimum 

1 Consider possibility of larger heli- 

1 copters in the future. 

HELICOPTER PRIMARY SURFACE 

Length, width, diameter 

Elevation 

1.5 X helicopter overall length 

Elevation highest point takeoff & 
lorsding orea. 

Imaginary plane overlying the tokeoff 
and landing areo Area to be free 
of all obstocles. 

HELICOPTER APPROACH SURFACE | 

Number of surfaces 

Angular separation 

Length 

Inner width 

Outer width 

Slope 

1 

Two 

90" min., 180® preferred 

4,000 ft (1 220 m) 

1.5 X helicopter overall length 

500 ft 052 m) 

8:1 

1 Protection for helicopter opprooches 

and departures. The surface should 
not be penetrated by any objects that 
are determined to be hocards to oir 
navigation. 

HELICOPTER TRANSITIONAL SURFACE 
Length 

Width 

Slope 

Full length of opprooches and 
primary surface. 

250 ft (76 m) measured from 
approach & primory surfoce 
centerline 

2:1 

Surface should not be penetroted by 
objects. 
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LOW BOARD FENCE 


LIMED marker 



PAINTED ROCKS 


WHITE ^ 

STONES - CONCRETE SLAB 

© OUTER EDGE OF PERIPHERAL AREA 


LIMITS OF THE TURFED 
TOUCHDOWN PAD 


NOTES: 


1. Markers used to define the takeoff and landing area of a turfed 
heliport should provide visible contrast against the natural 
background of the site, 

2. Plush-type markers may be located at the edge of the touchdown 
pad* 


3. Above-ground markers should not project more than 18 Inches (45 cm) 
above the surface of the ground. Manmade markers should be 
solidly anchored to the ground to prevent their being blown about 
by rotor downwash. Raised markers should be located at the outer 
edge of the peripheral area. 

4. This drawing illustrates numerous types of markings that could be 
used to Identify limits of a turfed heliport. It la not intended 


that a heliport 

Fig. 5 EKompUk of markings for o turfed heliport. 

Paved Takeoff and Landing Areas Paved talceoFF 
and landing areas at ground-level heliports are 
usually developed to support heavier helicopters 
or to accommodate greater traffic volumes. While 
it is desirable to pave the entire takeoff and land¬ 
ing area, there is no operotional requirement to 
do so. When it is intended for the helicopter to 
touch down on a designated takeofF ond landing 
orca, a paved touch-down pad located in the 
center of the area, the size of either o or 6 below, 
will suffice. 

а. Touchdown Pad The recommended dimen¬ 
sion of a touchdown pad is equal to the rotor 
diameter of the largest helicopter expected to 
operate from the facility. 

б. Minimum Touchdown Pad At a heliport 
that has an extremely low level of activity or is 
subject to economic or aesthetic pressure, smaller 
paved areas may be used. Pad dimensions are 
based on rectangular configurations. A circular 
pad having a diameter equal to the longer side 
of the rectangular configuration set forth in (1) 
or (2) below is acceptable. Skid or float length 
should be substituted for wheelbase as appropri¬ 
ate. 


owner use more than one type 


(1) Public-Use Heliports. The minimal-sized 
touchdown pad for a public-use heliport 
should have a length and width at least 
2.0 times the wheelbase and tread, re¬ 
spectively, or a diameter of 2.0 times the 
wheelbase of the largest helicopter ex¬ 
pected to use the facility. 

(21 Private-Use or Personal-Use Heliports. 
The minimal-sized touchdown pad for a 
private-use or personal-use heliport should 
have a length and width at least 1.5 times 
the wheelbase and tread, respectively, or 
a diameter of 1.5 times the wheelbase 
of the largest helicopter expected to use 
the facility. 

Forking Areot Requirements for physically sepa¬ 
rated helicopter parking areas will be based on 
operational needs. Each parking position, 
whether used for passenger boardings, helicopter 
servicing, or extended parking, is recommended 
to have a length and width or diameter equal 
to the overall length of the largest helicopter ex¬ 
pected to use the facility. A minimum clearance 
of 10 ft (3 m) is recommended between adjacent 
parking positions or between a parking position 
and a fence or other object. 


of marker. 


Taxiways Taxiways connect one operational 
area on a heliport with another. Most often, taxi- 
woys connect the tokeoff and landing area with 
helicopter parking positions. Helicopters with 
wheel undercarriages normally are taxied in 
ground contact. Helicopters with skid or Boat gear 
must hover taxi. The minimum recommended 
paved taxiway width is 20 ft (6 m). Paved toxi- 
ways are not required for hover taxiing. A lateral 
clearance of ot least 10 ft (3 m) is recommended 
between the blade tip of the taxiing helicopter 
and any building or object. 

Heliport Buildings Heliports may require an ad¬ 
ministration or passenger service building, service 
and storage hangars, or maintenance buildings. 
The location and space requirements of heliport 
buildings will depend upon the extent of current 
and projected operations. 

HELIPORT VISUAL AIDS 

General Recommendations for marking and 
lighting of ground-level heliports are based on 
tests conducted for the FAA with the cooperation 
and involvement of civil and military helicopter 
pilots. For day VFR operations, it is recommended 
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that the takeoff and landing area be marked 
and that the heliport be equipped with o suitable 
wind direction indicator. For night VFR operations, 
it is recommended that the takeoff and landing 
area and the wind direction indicator also be 
lighted and a heliport identification beacon be 
installed. 

Marking FAA standards for marking heliports 
serve two purposes. One type of marking serves 
to identify the heliport’s designated takeoff and 
landing areo and provides visual approoch cues 
to the pilot. The second type of marking provides 
guidance for ground movement and helicopter 
porking. Markings may be painted on paved sur¬ 
faces using reflective or nonreflective paint of 
the recommended color. A 6-in |15-cmK or wider, 
block (red for hospital heliports) border may be 
used to enhance painted markings. The morking 
of turfed heliports may be accomplished In a vari¬ 
ety of ways. 

Identification Markings Heliport markings 
identifying the takeoff and landing area are 
white. They are centered on the designated take¬ 


off and landing areo. Dimensions for these mark¬ 
ings ore shown on the referenced figures. The 
standard heliport marker (Fig. 4) is recommended 
to Identify the designoted takeoff ond landing 
area of a heliport. While this symbol is widely 
used throughout the helicopter industry, a number 
of private use ond personol-use heliports are ei¬ 
ther not morked at all or utilize a company logo 
or some other marking recognized by the helicop¬ 
ter pilots authorized to use the facility. 

Touchdown Pad Boundary Markings Bound¬ 
ary markings are white and are used to delineate 
the limits (edges) of the portion of the takeoff 
and landing area capable of supporting the heli¬ 
copter. Paved surfaces may be marked by a solid 
or segmented white paint stripe ot least 18 in 
(45 cm) In width. Black edging may be used to 
improve contrast. Turf heliport takeoff and land 
ing arcos moy be delineated in a variety of ways. 
Figure 5 illustrates possible methods. Individual 
markers arc spaced from 25 ft (7.5 m) to 100 
ft (30 m) apart as site conditions dictate. A soil 
sterilant or an impervious membrane should be 
used to deter vegetation when a 3- to 4 Inch (7 



1. All marking* for helicopter parking or ground guidance are in yellow. 

2. Stopping circle "A” la at least 3 feet (1 m) In diameter. Diameter of 

the parking circle “B” la equal to the overall length of the design 

helicopter. Clearance to object* "C*‘ la at least 10 feet (3 m). 

3. Passenger walkway widths, location*, and markings are at the owner's 

discretion, the Intent being to clearly delineate safe paasageways. 

Fig. 6 Mcliporf guidance, position, and othor morkings. 


to 10 cm) thickness of crushed stone is used for 
markings. 

Guidance or Position Markings All painted 
heliport guidance and positioning markings are 
yellow. These markings are primarily intended to 
assist pilots in ground movement and to aid in 
judging clearances between turning rotors and 
other aircraft or fixed objects. The markings are 
illustrated in Fig. 6. 

Other Markings Passenger walkways and fire 
extinguisher locations should be appropriately 
marked. 

(1) Walkways. Passenger ingress and egress 
routes must be marked to indicate the safe 
walkway. The width, location, color, and 
marking are at the owner’s discretion. Fig¬ 
ure 6 illustrates one method of marking. 
Wolkways should be textured to insure 
positive footing. 

(2) Fire Extinguisher Locations. Fire extin¬ 
guisher locations should be marked for 
ready identification. A bright red circle 
3 ft (1 m) in diameter is suggested. Figure 
6 illustrotes one method of marking a fire 
extinguisher position on an access control¬ 
ling fence. 

ELEVATED HELIPORT DESIGN 

General An elevated heliport, whether it be lo 
coted on the roof of some building or parking 
structure or on o waterfront pier, presents unique 
design problems. Developing structurol design 
and construction specifleotions for elevated heli¬ 
ports requires the services of qualified architects 
ond engineers. This section is limited to covering, 
in general terms, the basic design features that 
are peculiar to an elevoted heliport. 

Siting When o suitable ground level site is unat 
loinoble, the alternative may be the development 
of on elevated heliport. Elevated heliports are 
found in mony cities. Most would be classified 
as private-use or personal-use facilities. An ele¬ 
vated facility has two advantages for the propo 
nent of a private-use or personal-use heliport. 
First, the facility provides more privacy and secu¬ 
rity than a ground level site. Second, with the 
heliport at or above the level of most buildings 
in the vicinity, there are fewer problems in provid¬ 
ing and maintaining suitable approach deporture 
paths. 

Codes and Regulations Local, state, and national 
sofety codes pertaining to building construction, 
occupancy, ingress-egress, fire safety, etc., should 
be carefully reviewed to determine their impact 
on establishing and operating an elevated heli 
port. Early coordinotion of a proposed elevated 
heliport facility with FAA, state, and local authori¬ 
ties is recommended to Insure that no pertinent 
code or regulation is overlooked. 

Takeaff and Landing Area The dimensions of the 
takeoff and landing area of an elevated heliport 
are keyed to the size of the helicopter expected 
to operote therefrom. To the extent that circum¬ 
stances permit, the recommended dimensions of 
the takeoff and landing area are identical to those 
of a ground level facility. The tokeoff and landing 
area, together with the associated peripheral 
area, may require the entire roof area or only 
a part of it. Elevated takeoff and landing areos 


969 



Transportation 

HELIPORTS 


having o long axis should have that axis oriented 
in the direction of the prevailing winds. 

Peripheral Areas In some instances, it is nei¬ 
ther possible nor practical to provide the surface 
area required to permit the development of a 
takeoff and landing area and associated periph¬ 
eral area. In some of these cases, it is reasonable 
to presume that the natural open space surround 
ing an elevated heliport will suffice as an obstruc 
tion-free area and the peripheral area require¬ 
ment moy be eliminated. To take full advantage 
of ground effect, the dimensions of the minimal 
takeoff and landing area should be 1.5 times 
the rotor diameter of the largest helicopter ex¬ 
pected to operate therefrom. A surface smaller 
than this may subject using helicopters to opera 
tional restrictions. 


Load-Bearing Surfaces The entire rooftop sur 
face designated as the takeoff and landing area, 
plus any helicopter parking positions, should be 
designed to support the static ond dynamic loads 
imposed by the largest helicopter expected to 
use the focility. Where a touchdown pad or park 
ing position is to be provided, and it is impractical 
to structurally stress the entire takeoff and landing 
area, then on area of at least the size of (1) 
and (2) below should be provided. 

(11 Public Use Heliports. A load beoring area 
at least one rotor diameter in length and 
width, or a diameter of the largest helicop¬ 
ter expected to use the facility, is the mini¬ 
mum recommended. 

(2) Private-Use and Personal-Use Heliports. 
A load-bearing area hoving a length and 



NOTE: Platform heliports shall have two entry-exit points. The 

heliport perimeter lights and safety net should not project 
above the level of the touchdown pad. 

Fig. 7 Platform heliport showing lighting ond safety net. 


width at least 1.5 times the wheelbase 
and tread, respectively, or a diameter 1.5 
times the wheelbase of the largest helicop¬ 
ter expected to use the focility, is the mini¬ 
mum recommended. Skid or float length 
should be substituted for wheelbase as 
appropriate. 


Approoch Cloarancos Elevated heliports have 
the same requirements for approach clearances 
as a ground-level heliport. At an elevated facility, 
it is usually easier to secure unobstructed ap 
proach and transitional surfaces. This benefit 
alone may be quite significant to privately owned 
heliports since approach and transitional surfoces 
usually cannot be protected under the zoning 
powers of the community. In many instances, it 
will be difficult to prevent obstructions within the 
entire rooftop takeoff and landing area. There¬ 
fore, special consideration may have to be given 
to the presence of penthouses, air-conditioning 
towers, exhaust stacks, antennas, etc. The FAA 
should be contacted early in the planning stages 
to undertake a study to determine the effect of 
such objects upon aeronautical operations. Ele¬ 
vated heliports may also be subjected to turbu¬ 
lence. Flight tests are recommended to ascertain 
the effect of different wind conditions on the 
safety of flight operations. 

Consfructiort—Generol Elevoted heliport takeoff 
and landing areas present some special problems 
to the heliport designer who must consider the 
following factors. 

Construction Materials All materials used in 
the construction of the heliport should be noncom¬ 
bustible or fire-retordant. Most frequently used 
materials are portland cement concrete, asphaltic 
concrete, steel plates, or treated wood. Synthetic 
and resilient plastic coatings of different compo¬ 
sitions have been proved to possess excellent 
charocteristics for operating surfaces. All surfaces 
should be textured to have nonskid properties 
or have a nonskid coating applied. If night opera 
tions are contemploted, a light-colored surface 
is recommended to improve pilot depth percep¬ 
tion. Treot the decking and supporting structure 
of a wood or metal load-distribution platform to 
make it weather-resistant. 

Perimeter Protection Safety nets, guard rails, 
or fences should meet requirements of local or 
state building codes. Guard rails or fences should 
not penetrate heliport primary, approach, or 
transitional surfaces nor should the installation 
create an actuol or perceived psychological ob¬ 
stacle to pilots using the heliport. A safety net. 
Fig. 7, is recommended for touchdown pads raised 
above the level of the roof. These nets should 
be located below, and not rise obove, the plane 
of the heliport primary surface. A net width of 
at least 5 ft (1.5 m) is recommended. 

Surface Drainage The takeoff and landing 
area should be designed with gutters that would 
isolate the runoff of any spilled liquids. It is essen¬ 
tial that these liquids be prevented from discharg¬ 
ing into the building’s drainage system. Local 
building codes should be reviewed to determine 
whether the proposed collection system complies 
with the applicable code provisions. 

Structural Implications The surface used for 
takeoffs and landings on elevated heliports should 
be an integral part of the building's design 
whether it is incorporated as a roof-level or plat- 
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form facility. The actual landing surface should 
be constructed of moterials that will not yield 
under hard landings. However, the heliport de¬ 
signer may take advantage of any energy ab¬ 
sorbing properties inherent in roof-decking mate¬ 
rials or structural-framing techniques. Design 
loads other than those applied by the helicopter, 
such as snow, rainfall, wind, possengers and 
cargo, flight-supporting equipment, additional 
weight of the heliport, etc., should be calculated 
in accordance with applicable building codes. An 
analysis of this magnitude requires the profes¬ 
sional services of a qualified architect or engineer. 
Proponents of elevated heliports should consider 
the probobility of future operations by larger heli¬ 
copters when designing the facility. 

Morking and Lighting The basic marking and 
lighting for an elevated heliport are identical to 
that of a comparable ground-level facility. 


Marking An elevated heliport moy be subject 
to an operational weight limitation. A red numeral 
on a white square is recommended to convey 
this information to the pilot of the approaching 
helicopter. The number indicates the helicopter 
gross weight the facility is capable of supporting. 

Lighting Because on elevoted heliport takeoff 
and landing surface is likely to be size-limited, 
perimeter lights may be installed on supports ex 
tending beyond the edge of the touchdown pad. 
(See Fig. 7.) Perimeter lights should be at or only 
slightly above the level of the touchdown pad. 
Under some conditions, a floodlighted touchdown 
pad with reflective markings may be acceptable 
as an alternative to perimeter lighting. Elevated 
heliport lighting plans should be discussed with 
the appropriate FAA Airports office. The recom 
mended heliport beacon may be mounted on the 


some or on an adjacent building as conditions 
dictate. 

Fire Protection Requirements for elevated and 
rooftop heliport fire protection are contained in 
the National Fire Protection Association’s Booklet 
418 (1973). These requirements ora set out in 
Table 3. When local fire codes are more restric¬ 
tive. the local code shall prevail, Personnel en¬ 
gaged in heliport operations should be instructed 
In the proper use of installed firefighting systems. 
The design, installation, and periodic performance 
testing of fire protection systems should be carried 
out by qualified persons. 


TABLE 3 NFPA Recommendations for Heliport Fire Protection—Rooftop Heliports (NFPA>418, 1973 Edition)t 



Water for foam production using protein 
or Buoroprotein foam concentrotesft 



Addilionol 

water for 

Heliport 

cotegory 

Amount of 

water 

Total rote of 
discharge 


Foom-compotible 
dry chemical 
(rotmg)* 

foam if 
heliport 
is elevated 


Gallons Liters 

Gpm 

Liters 


Gallons 

Liters 

H-1 

None** None** 

None** None** 

2 -BOBtC Extinguishers 

None** 

None** 

H 2 

500T i.poor 

100 

380 

2-80B:C Extinguishers 

or 

1-160B:C Wheeled Extinguisher 

looor 

3,800t 

H 3 

ISOOf 5.700t 

200 

from two 100 gpm 
nozzles or from 

one mobile unit 

with a turret 

760 

Z-SOBjC Extinguishers 
and 

1-160B:C Wheeled Extinguisher 

isoot 

5.700r 


• See Stondord on Instollotion of Porloble Fire Extinguishers (NFPA No. 10; ANSI ZI 12.1). 

** Many times a woter supply meeting the suggestions for Cotegory H-2 moy be readily ovoilable. In such cases it should be 
mode ovailoble assuming personnel ore ovoiloble to utilize the equipment in event of on emergency. 

t This amount of water should be immediately available from a hydront (standpipe), pressurized tank, reservoir, or mobile vehicle 
so that it con be dispensed of the rotes indicoted and at o sotisfactory pressure. Additional woter should be ovoiloble to provide 
a continuing rescue and fire fighting capability wherever feasible. 

tt The quantity of water may be reduced one-third when oqueous film forming foam concentrote is used. 

^ t Deviotions and/or equivalent substitutions moy be authorized by competent authority to comply with local fire codes or to 

meet unusual site or operational conditions. 


971 



Transportation 
STOL PORTS 


DESIGN CRITERIA 
General 

During the process of doveloping these design 
criteria, certain assumptions hod to bo made 
because of the lack of commitment of large 
STOL aircraft to civil production. Therefore, 
these standards represent considered judg* 
inent of vuhnt constitutes a practical set of 
criteria considering available data, safety, 
noise, environment, and economics. It is 
apparent that the shorter the runway the easier 
it will bo to locate a STOL port site, and the 
greater will be its compatibility with the local 
environment. On the other hand, the criteria 
cannot be so restrictive that aircraft manufac¬ 
turers will be unable to produce a vehicle which 
con operate safely and economically from 
the STOL port. 

Design Criteria 

The following criteria have been developed 
based on STOL aircraft, bidirectional i unway 
operations, and a precision instrument ap¬ 
proach. See Figs. 1 and 2 and Toble 1 for illus¬ 
tration of specific dimensions 

Runway Length Determination 

A discussion of takeoff and landing runway 
lengths is needed to establish a common under¬ 
standing of the terms used. This is particularly 
necessary for the cose of the elevated STOL 
port, where rnforetice to Federal Aviation Regu¬ 
lations (FAR) field length cannot be considered 
in the same contest as the conventional airport. 

Microwave ILS 

Microwave instrument landing systems for 
STOL operation are currently being evaluated 

Planning and Design Cntona for Mntropoh 
tan STOL Ports. Federal Aviation Administra¬ 
tion. Department of Transport.ilion, Washing¬ 
ton. D C 1970 


by the FAA. The type of equipment has been 
designed specifically for steep gradient ap¬ 
proaches. The siting of the microwave system 
may be relatively simple since the locolixer 
and glide slope functions may be collocated. 
(See Fig. 1.) Offset instrument landing system 
(ILS) approaches would be advantageous under 
certain site conditions and are under study. 
Nevertlieless. an offset approach should be 
considered only where obstructions in the ap¬ 
proach would prevent a straight-in ILS pro¬ 
cedure. 

Obstruction Clearance 

The imugiirary surfaces for protection of the 
STOL port are shown in Fig. 3. 

General The surfaces hove been defined on the 
basis of operational tests with the microwave 
ILS. The 15:1 slope for the appronoh/doparture 
surface is predicated on adequate obstruction 
clearance for steep gradient approaches and 
also for takeoff climb. 

Curved Paths For VFR (visual flight rules) 
operations, a curved path for approach or 
departure is quite practical and may be neces¬ 
sary in some cases to provide a suitable route 
For example, an IFR (instrument flight rules) 
procedure may be feasible from only oitb direc¬ 
tion. Under advorso wind conditions, it would 
be desirable and perhaps necessary to com¬ 
plete the IFR approach, transition to V/FR and 
iaiTd from the opposite direction The radius 
of the curved path will vary according to the 
performance of individual aircraft and the angle 
of bank used. For planning purposes, a radius 
of 1.500 ft may be used. 

Runway Orientation 

One of tho primary factors influencing runway 
orientation is wind. Ideally, the runway should 
be aligned with the prevailing winds. It is 
recognized that the limited number of STOL 
port sites will minimize the opportunity for tho 
runway to have optimum wind coverage On the 


other hand, it is also recognized that the avail¬ 
ability of a crosswind runway on a motropoliton 
STOL port will be rare. Accordingly, tho de¬ 
signer should attempt to obtain maximum wind 
coverage. Tho minimum desirable wind cover¬ 
age is 95 percent based on the total hours of 
available weather observations. In other words, 
the objective is to attain more than 95 percent 
usability (preferably 98 percent). The allowable 
crosswind component will be determined by 
the crosswind capabilities of the most critical 
aircraft expected to operate at the STOL port. 

Parallel Runways-STOL Port 

For simultaneous VFR operations on a STOL 
port, tho minimum separation between the 
centerlines of parallel runways should bo 700 
ft 

Runway Capacity 

The capacity of a runwoy is the number of air¬ 
craft operations (landings and takeoffs) that 
the runway can accommodate in a limited peri¬ 
od of time. The operational capacity of a STOL 
runway will bo lowest during IFR conditions. 
To obtain maximum IFR capacity, the STOL 
runway stiould be equipped with a microwave 
ILS and radar surveillance (including an air 
traffic control tower). A method for calculation 
of capacity values is given in Advisory Circular 
150/5060-1 A. This publication discusses the 
numerous factors which must be considered 
in a capacity analysis. However, as a general 
guideline, with current procedures, the IFR 
capacity of a single STOL runway will bo 
approximately 45 operations per hour. It is 
expected that this capacity will be considerably 
expanded when adequate data have been col¬ 
lected and analyzed. 

Potential Configurations 

In many metropolitan areas, siting of a STOL 
port may necessitate an elevated structure. At 
such sites, the designer should strive to 
achieve vertical loading and unloading of pas- 



Fig. 1 Dimensional criteria. 
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TABLE 1 Design Criteria for Metropolitan STOL Ports* 


Design item 

Recommended 

criteria 

Comment 

Runway length at sea level and 90 F 

1,500 to 

Correction for elevation and temperature to be made 


1,800 ft 

on the basis of individual aircraft performance 

Runway width 

100 ft 

Widening may be desirable if wind coverage is less 

Runway safety area width 

200 ft 

than 95 per cent 

Widening may be desirable if wind coverage is less 

Runway safety area length 

1,700 to 

than 95 per cent. If elevated, a 300-ft width is 
recommended for the structure 

If elevated, the structure would be within this 


2,000 ft 

range 

Taxiway width 

60 ft 

Based on expected configuration of second 

Runway Cl to taxiway C/^f 

200 ft 

generation aircraft. 

Based on expected configuration of second 

Runway C/ to edge of parked aircraft 

250 ft 

generation aircraft. 

Based on expected configuration of second 

Runway Cf. to building line 

300 ft 

generation aircraft 

Height controlled by transitional surface 

Taxiway Cl to fixed obstacle 

100 ft 

Based on second generation aircraft. 

Runway Cl to holding line 

150 h 

Based on second generation aircraft. 

Separation between parallel runways 


See text 

Protection surfaces; 

Primary surface length . 

Runway length 


Primaty surface width 

plus 100 ft 
on each end 

300 ft 

Based on the use of microwave instrument approach 

Approach/departure surface length 

. 10.000 ft 

equipment 

Approach/departure surface slope 

15:1 


Approach/departure surface width at; 
Beginning 

_ 300 ft 

Approach/departure surface is 765 ft wide at 

10,000 feet 

3,400 ft 

1.500 ft from beginning 

Transitional surface slope 

4 1 


Transitional surface maximum height 

100 ft 


Clear zone; 

Length 

750 It 


Inner width 

300 ft 

Begins at end of primary surface 

Outer width 

. 532 ft 


Pavement strength 

150,000 1b 

Based on second generation aircraft Also see 


gross weight 

paragraph headed “Structural Design “ 


on dual 
tandem gear 



’ The criteria are subiect to chartge as further experience is gamed 
iCi— centerline 


sengerd and cargo; I.e., Irorn one level to 
another Such a denign will allow an opera¬ 
tional area that ia virtually free of fixed ob- 
ataclee Each STOL port should be designed 
with due consideration of local conditions, 
particularly the configuration of the land avail¬ 
able and surrounding land uses. Figure 4 
shows one possible layout of the staggered 
runway concept. One runway is used primarily 
for landing and the other for takeoff. This con¬ 
figuration allows a considerable reduction in 
the total operational area by eliminating paral¬ 
lel taxiways. Also, the flow of traffic is opti¬ 
mized. since no aircraft bnckout or turning 
around is involved. Figure S shows the tandem 
runway concept Again, one runway is used for 


landing and the other for takeoff, but not 
simultaneously. Spacing must be provided for 
taxiing past parked aircraft and aircraft back- 
out for turning around. The figures are intend¬ 
ed to illustrate the new approach which must 
be taken in the planning and design of STOL 
ports; they ore not intended to require a paral¬ 
lel runway configuration 

ELEVATED STOL PORTS 
General 

The siting of ti STOL port involves a series of 
tradeoffs. One of these is the optimum site 
for the origin/destination of passengers versus 


availability of a practical and economic site In 
metropolitan areas, this causes a detailed look 
at elevated STOL ports. For example, in New 
York City, several waterfront sites on Manhat¬ 
tan Island have been studied. In Los Angeles 
and San Francisco, sites have been analyzed 
over railroad yards. All are intended to provide 
air transportation integrated with surface 
transportation. Such a facility appears to have a 
great potential for accommodating the short- 
haul air passenger demand However, since it 
is elevated, there are some unique design prob¬ 
lems which must be recognized. 

Operational Surface 

Essentially, the same standards are used for 
elevated STOL ports as surface facilities. 
Nevertheless, the question arises os to what is 
the recommended minimum. 

Length of Structure The length of structure rec¬ 
ommended is a range between 1,700 and 2,000 
ft 

Width of Structure The recommended width of 
the structure is 300 ft tor the runway opera¬ 
tional area. However, this is dependent upon 
the emergency arresting system selected for 
lateral containment, the degree of wind cover- 
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RUNWAY SAFETY AREA 

RUNWAY safety AREA 
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Fig. 5 Potential levoot. 

age. and the need lor a parallel taxiway The 
lateral arresting system may require a greater 
or lesser area width, adjacent to the runway 
Also, If the runway is not aligned with prevail¬ 
ing winds, it may be appropriate to have a wider 
runway. For most STOL ports, a parallel taxi* 
way will be needed In this case, the structure 
should be at least 400 ft wide. 

Structural Design 

The landing area should be designed for the 
largest aircraft expected to use it. The maxi¬ 
mum weight aircraft anticipated by 1905 is 
150,000 lb. Other types of loads, such os snow, 
freight equipment, etc., should bo considered 
in the design of the area and the structures 
as appropriate. 

Emergency Equipment 

Provision should be made for equipment on the 
operotional area to handle emergency medical 
and fire situations. Consideration should olso 
be given to some typo of built-in hydrant sys¬ 
tem. 

Aircraft Maintenance and Fueling 

Due to the limited parking space available, it 
appears logical to plan only for emergency 
maintenance. The decision to install an aircraft 
fueling system will depend on several factors, 
among which is the requirement of the local 
building code. 

Floating STOL Port 

A STOL port located on water (floating or semi- 
submersed) is not truly an elevated facility. 


However, many of the operational problems 
associated with a floating STOL port are the 
same as for an elevated STOL port. For exam¬ 
ple. emergency arresting systems should be 
provided to ensure that the aircraft does not fall 
Into the water. On the other hand, wind flow 
should be considerably less of a problem. In 
many metropolitan areas, a floating facility, 
on either an interim or permanent basis, may 
provide the best solution to establishing STOL 
service. 

TERMINAL AREA 
General 

The primary purpose of the terminal area on a 
STOL port is the same as the terminal area on a 
conventional airport —to provide for the trans¬ 
fer of passengers and cargo from one mode of 
transportation to another. However, due to the 
specialised function of the STOL system, atten¬ 
tion should be given to possible innovations in 
the terminal area, such as gate processing and 
vertical movement of passengers. The STOL 
system, which is aimed at short-haul, high- 
density air transportation, must be efficient 
in every aspect. 

Terminal Building 

The terminal building should bo designed to 
accommodate a steady flow of passengers 
rather than long-term holding of passengers. 
This means secondary features of the terminal, 
such as concessions and eating facilities, 
should be minimised. To aid in efficient passen- 
gar handling, consideration should be given 
to passenger processing at the gate. Since the 
majority of short-haul passengers are business- 


oriented, time-conscious, and carry relatively 
little baggage, gate processing should be quite 
feasible. Also, mutual-use (or common use) 
gates appear to be a requirement. 

Vertical Movement 

On elevated STOL ports, It may not be feasible 
to locate the terminal on the same level as the 
operational area. This would, of course, require 
vertical movement of passengers and baggage. 
Several methods of accomplishing this have 
been studied. Among these are escalators, 
elevators, and loading bridges. The escalators 
would involve the least cost but would create 
o fixed obstacle in the aircraft maneuvering 
area. The elevators can be located on the side 
of the structure but are expensive and preclude 
a steady flow of passengers to the aircraft. 
The loading bridges completely protect the pas¬ 
senger from the weather but are expensive and 
create an obstacle. At surface STOL ports, 
vortical movement of passengers may be feasi¬ 
ble between mass transit vehicles and the air¬ 
craft gate area. This should be given careful 
evaluation during the initial planning of the 
terminal. 

Capacity 

The size of the terminal is determined by the 
peak-hour volume of passengers and cargo. 
The forecast of the peak-hour volume must be 
made recognizing the maximum capacity of the 
runway (in VFR corniitions), the aircraft pas¬ 
senger capacity, the aircraft load factor, and 
the frequency of service. Further, an analysis 
must be made of the maximum capacity of the 
surface access systems. Surface congestion 
has a direct affect on the efficiency of the air 
transportation system. 
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SITE SELECTION 
Water Areas 

in Belecting an adequate site within the areas 
deemed feasible for water flying, it will be 
neceaaary to choose one having the proper 
water-area dimensione, depth, and approach 
or glide path ratio for the types of planes to be 
accommodated. Table 1 ahowa by comparative 
groups the recommended minimum standards 
for water landing areas. Generally, most locali¬ 
ties will not be concerned with lengths of water 
areas of 5,000 ft or more. Larger installations 
are primarily for large commercial aircraft 
and military operations. 

PrtVtiliaQ Winds The direction and velocity 
of prevailing winds over the surface of the 
water will be the controlling factor in deter¬ 
mining the direction of water lanes. It is not 
necessary to consider winds of 3 mph or less 
when making these determinations. 

When the water landing area conaista of a 
single lane (covering two wind directions) 
the greatest percentage of wind coverage 
should be obtained. In many caaes these single- 
lane operating areas cannot be oriented to take 
maximum advantage of the prevailing winds. 
In this regard, a shifting of the direction of the 
water lane should be effected so as to utilize 
the greatest possible wind coverage in conjunc¬ 
tion with water currents and approach condi¬ 
tions. The influence of approach zones and cur¬ 
rents is explained under these two respective 
headings that follow. Where all-way landings 
and takeoffs can be provided, a study of the 
wind conditions will indicate the primary and 
secondary water-lane directions. 

Approsch Zoiltl For seaplane operations the 
ideal approach zone is one which permits 
unobstructed approaches over water at a ratio 
of 40:1 or flatter, with ample clearance on 
either side of the approach zone center lino. 
The width of the zone should increase from the 
ends of the water lanes so that at a diatance 
of 1 mi from the end of the water lone, the zone 
is approximately the width of the water lane 
plus 1,000 ft. 

Under favorable temperature conditions a 
water-borne aircraft will leave the water and 
fly loval for approximately 4 seconds and a 
distance of about 400 ft before starting to 
climb. The rate of climb after this 4 second 
period is about 20:1. Where commercial opera¬ 
tions are anticipated, it is recommended that 
the approach angle should be 40:1 or flattor. 

The approach zones should be over water 
wherever possible, thereby permitting a rea¬ 
sonably safe landing in the event of power 
failure during initial climb or landing ap¬ 
proach. Furthermore, for obvious safety rea¬ 
sons, climbs and approaches should not be 
made over populated areas, beaches and simi¬ 
lar shore developments. Apart from the all-im- 
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portent safety factors involved, such maneu¬ 
vers can create ill will and antagonism on the 
part of local inhabitants and boating interests. 
Where a suitable water area exists and the 
shore and surrounding development prohibits 
Btraight-away approach zones, it may be possi¬ 
ble to establish operations in which an over¬ 
water climbing turn or let-down procedure is 
used. 

Currsntt ami Watsr Lovel Variatioiu Current and 
changes in water level usually will not be great 
enough to cause construction or operational 
difficulties. Only under extraordinary condi¬ 
tions will currants affect size requirements 
of the water landing area. Landing and takeoff 
operations can be conducted in water currents 
in excess of 6 knots (7 mph) but any taxiing 
operation between the water lanes and the 
shore facilities will usually requira the assis¬ 
tance of a surface craft. Currents in excess of 
3 knots (3.S mph) usually cause some difficulty 
in handling seaplanes, particularly in slow 
taxiing while approaching floating docks, 
or in beaching operations. In soma cases un¬ 
desirable currants may be offset to some extent 
by advantageous prevailing winds. Locations 
of the following types should be avoided: (1) 
Where the currents exceed 6 knots (7 mph); 
(2) where unusual water turbulence is caused 
by a sharp bend in a river, the confluence of 
two currents, or where tide rips are prevalent. 

As a general rule if the change in water 
levels exceeds 18 in., it will be necessary to 
utilize floating structures or moderately in¬ 
clined beaching accommodations to facilitate 
handling of aircraft at the shoreline or water 
front. Where water-level variationa ara in ex¬ 
cess of 6 ft. special or extended developmenta 


to accommodate the aircraft must be made. 
These developments might require a dredged 
channel, extended piers or special hoisting 
equipment depending upon the slope of the 
shore. It follows that the greater the water 
variation, the more axtenaive will be the facil¬ 
ity requirements. 

Wttar-Svrfacs Conditioflt Open or unprotected 
water-operating areas may become so rough 
under certain conditions of winds and cur¬ 
rents as to prohibit operations; hence, the 
varying water conditions at the proposed site 
must be investigated. The average light plane 
<3.000 lb or leas), equipped with twin floats, 
can be operated safely in seas running to about 
15 in. measured from crest to trough, while 
18-in. seas will restrict normal safe operations 
of these aircraft. Larger float-equipped or hull- 
type aircraft ranging in weight from 3.000 to 
15,000 lb can generally be operated safely in 
seas running as high as 2 ft measured from 
crest to trough. At the other extreme, smooth 
or dead calm water is undesirable because of 
the difficulty experienced in lifting the floats 
or hull from the water during takeoff. The moat 
desirable conditions exist when the surface 
of the water is moderately disturbed, having 
ripples or waves approximately 3 to 6 in. high. 
Locations at which excessive ground-swell 
action may be encountered should be given 
careful consideration to detarmine the effect 
of such action on the intended operations. 

Another consideration which must be taken 
into account, when examining the water con¬ 
ditions, is the presence of floating debria. 
Areas in which there ia an objectionable 
amount of debris for considerable periods of 
time should be avoided. 


TABLE 1. Recommended Minimum Stendards for Water Landing Areas* 


Minimum 
length in feet 
Isea level) 

Mini¬ 

mum 

width in 
feet 

Mini¬ 

mum 

depth 
in feet 

Turning 
basin 
in feet- 
diameter 

Remarks 

2.500 

200 

3 

None 

Minimum for limited small float 
plane operation Approaches 
should be 20:1 or flatter for a 
distance of at least 2 mi. 

3,500 

300 

4 

None 

Minimum for limited commercial 
operation Approaches should be 
40:1 or flatter for a distance of at 
least 2 mi. 

5,000 

500 

10 

1,000 

Minimum for extensive commercial 
operation. Approaches should be 
40:1 or flatter for a distance of at 
least 2 mi. 

10,000 

700 

15 

2,000 

Unlimited Approaches should be 
50:1 or flatter for a diatance of at 
least 2 mi 


*The lengths indicated above ere foi gletsv water, no wind, sea level conditions at standard temperature of 59 F. The 
lengths shown will be increased at the rate of 7 percent for each 1,000 ft of elevation above sea level. This conacted length 
shell be further increased at the rata of one-half of 1 percent for each degree thal the mean temperature of the hottest month 
of the year, averaged over a period of years, exceeds the standard temperature See Fig. 1. 
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SiMitared Anchoraoe Areas A cove, smMli bay» 
or olhar protected area is desirable for use as 
a seaplane anchorage or mooring area in order 
to relieve floating-dock or onshore perking. 
A sheltered area that is protected from winds 
and currents is required, particularly if over¬ 
night or unattended tie-ups are to be made at 
locations where sudden and sometimes unex¬ 
pected storms or squalls develop. Appreciable 
currents and winds in the anchorage area make 
the approach and picking up of a buoy more 
difficult and at times will call for the assistance 
of a boat. The anchorage area should be within 
sight and calling distance of the floating dock 
or ramp if possible. It also should be located 
so as to permit unrestricted maneuvering of 
the aircraft when approaching the buoys. 

Bottom Conditiofit The type and condition of 
the bottom at the proposed seaplane-facility 
site can influence the arrangement of the vari¬ 
ous components thereof, the means of con¬ 
struction of the fixed structures, and the water 
operations to and from the shoreline 

Reservoirs and other artificial bodies of 
water often are flooded natural-land areas and 
frequently are not grubbed (stumps and logs 
removed) before flooding. This situation 
causes anchors and anchor lines to foul and. 
over a period of time, can create a hazard if 
these submerged objects rise to the surface 
and remain partially or totally submerged. 

Obstructions which project from the bottom 
and constitute a hazard should be removed or, 
if this is impractical, must be suitably and con¬ 
spicuously marked to indicate their presence 
to those utilizing the water area. 

A hard bottom composed of shale or solid 
rock formations will make the construction of 
fixed offshore structures difficult and costly. 
Anchors also tend to drag over this type of 
bottom. Unless specially designed mooring 
anchors ore used, precautions should be taken 


by selecting a more suitable anchorage area. 
Where boulders ore found on the bottom, some 
construction difficulties may be encountered 
and anchor lines may tend to foul. Mud bottoms 
ordinarily present little or no difficulty 

The OnshfHB Facility 

No site for the onshore development should 
be given serious consideration until it is known 
that adequate room is available for all of the 
space-taking elements required. Determination 
of size will require a knowledge of (1) How 
many planes will need hangars or tie-down 
space; (2) how many car parking spaces will 
be necessary; (3) how many patrons will use 
the facility; (4) whether a small office will suf¬ 
fice or whether an administration building with 
facilities for eating, refreshments, and other 
nonaviation activities is required; (5) how much 
outdoor common space, such as lor lawns, 
walks, terrace, etc., is needed. Answers to 
numbers 1 and 2 can be fairly accurately mea¬ 
sured while 3, 4, and 5 will depend upon local 
conditions varying from a very simple instal- 
lotion. in remote recreation areas, to large 
installations in metropolitan areas. Minimum 
unit requirements are as follows: 


Minimum Unit Requirements for a Single Onshore 


Facility 


Area, 

Item 

Fecility 

sq ft 

1 plane. 

Hangar or tie¬ 



down space 

3,000 

1 car 

Parking space 

250 

Office. 

Small building 

80 

Common outdoor 

Walks, lawn. 

20 percent of 

space 

or open space 

above total 


To compute the number of square feet for 
a given facility, multiples of the above criteria 


may be used. For example, a facility basing 15 
aircraft in the water and 6 on land would need 
a maximum of 21 car-parking spaces (one for 
each plane) during maximum use period, plus 
one for each employee; i.e., approximately 25 
cars or 6.250 sq ft of area. Hangar or tie-down 
space for 6 planes would occupy 18.000 sq ft. 
One small office building with food counter 
would require another 400 sq ft. Finally, the 
common outdoor use space would occupy 
about 4.930 sq ft (this figure representing 20 
percent of the sum of the other areas) Accord¬ 
ingly, the total area would amount to about 
29.580 sq ft or about seven-tenths of an acre 

In addition to being adequate in size, the 
shore facility should be located reasonably 
close to the water-operating area to eliminate 
long taxiing operations. 

The availability of utilities such as electri¬ 
city, water, telephone and sewage should be 
investigated. The basic installation may not 
require all utilities, but water and sanitary 
facilities of some sort should be provided for 
at all locations. In remote rural areas, estab¬ 
lished water lines and sewerage facilities will 
be out of the question. If such is the cose, well 
water and chemical toilet units are feasible. 
State or locol sanitary codes must be respected 
when it is planned to install water and sanitary 
facilities of this nature. 

The moat desirable sites have a moderately 
sloping shoreline and a water depth suitable 
to permit aircraft taxiing operations as close 
to the shoreline as possible. Excessive fluc¬ 
tuations in water level are not desirable since 
this condition requires expensive shoreline 
installations. Care should bo taken to deter¬ 
mine whether the water level offshore will per¬ 
mit aircraft operations when the water level 
is low. 

In all cases, the orea for a seaplane facility 
should be sufficient in extent to form a com¬ 
plete unit without any interior private holdings 



Fig. 1 Effect of elevation and temperature on water-lane lengths. 
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and with good boundary alignment for com* 
plete land utilixntion and protection, it may 
aiao be desiroble in some cases to secure a 
liberal setback from the highway in order to 
protect the project and adjacent property from 
noise and glare and to provide room for widen* 
ing any highway paralleling the property line. 
If sufficient land is available, a graenbeit all 
around the project will enhance the desirabil* 
ity of a seaplane facility in a neighborhood 
area. 

General Planning Considerations 

Having determined the best site available from 
the aeronautical point of view, other elements 
of community, county and state planning 
should be considered. These elements are 
accessibility and land use. 

Accessibility Probably the moat obvious con* 
sideration influencing the location of a sea¬ 
plane facility is its proximity to the ultimate 
destination ond source of the users. The 
ability of tho airplane to cover lung dis¬ 
tances in o short space of time often is cited 
as its outstanding attribute. To retain this ad¬ 
vantage. every effort should be made to locale 
the facility convenient to good streets and 
rapid or mass transportation facilities in urban 
areas, and to major highways or good roads 
in rural areas. Utilixalion of speedboats and 
other surface water transportation should also 
be carefully explored. If these associated 
means of access and transportation are over¬ 
looked, minimum use of the facility can be 
expected. In rural or recreation areas where 
the seaplane is used primarily for sport, loca¬ 
tion of the facility with regard to access will 
not be a serious problem except that the means 
of access or transportation for fuel, repairs, 
and supplies must be adequate. 

Land Ufa Locating a facility in a residential 
neighborhood where let-down and takeoff pro¬ 
cedures occur over homes may be a source 
of annoyance to residents in the area Unless 
flight traffic procedures can be developed 
which will eliminate the objection of takeoffs 
and landings of this nature, the planner should 
seek a location where the existing land use 
will be benefited by seaplane activities. Per¬ 
sonal seaplane flying is desired in certain 
neighborhoods where boating and seaplaning 
ore of mutual interest. Here the seaplane facil¬ 
ity will be as much an asset to the community 
as a yacht club. The onshore development 
might well include a combinotion office and 
club house for seaplane and boating interests. 
Normally there will be little use for a personal 
seaplane facility in an industrial area where 
local truck and auto traffic congestion make 
access time-consuming and undesirable. 

Every effort should be made to recognise 
existing conditions and future proposals so 
that the seaplane facility can toke its proper 
place in the community. 

DESIGN CONSIDERATIONS 
The Wator-opeiating Area 

M ost natural water areas will provide, without 
modification, the re<iuired dimensions neces¬ 
sary for seaplane operations Whore the avail¬ 
able water area is limited, the minimum water- 
operating area must consist of one water lane 
for landings and takeoffs and a taxi channel. 
A turning basin will be necessary in cases 
where turning must be confined to a restricted 
area because of water depth requirements or 


for the segregation of other water surface- 
craft activities. In some cases anchorage areas 
may be necessary. 

Wafer Lanes Minimum dimensions of water 
lanes necessary for seaplane operations are 
set forth in Table 1. Inasmuch as elevation and 
temperolure affect water-lane length require¬ 
ments, these factors must be considered and 
the lengths adjusted accordingly. Figure 1 pre¬ 
sents a chart showing the effects of these fac¬ 
tors on certain basic lengths. A typical layout 
for a single water-lane operating area is shown 
in Fig. 2. 

Tali Chaitnal For small seaplanes the taxi chan¬ 
nel should have a minimum width of 125 ft, 
although a width of 1 SO ft or more is preferred 
These channels should be located to provide 
direct access to the onshore facility and when 
possible should be so oriented that approach 
to the ramp or floats will be into the prevailing 
wind They should provide a minimum of 50 ft 
clearance between the side of the channel 
and the nearest obstruction. 

Tuining Batins Turning basins will be required 
where the use of water area is restricted. A 
minimum radius of 125 ft should be available 
for surface turns. These turning basins should 
be located at both ends of the water lanes and 
adjacent to the shoreline orea. The same mini¬ 
mum clearance criteria, i.e., 50 ft, should be 
used for the separation between tho side of 
the turnirrg basin and the nearest obstruction. 

Anchorage Areas Where anchorage areas are 
required, they should be located so as to pro¬ 
vide maximum protection from high winds 
and rough water. The space requirements for 
an anchored aircraft, and the number and size 
of aircraft to be accommodated, will determine 
the size of the anchorage area. Each aircraft 
will swing around the mooring while anchored 
To determine spoce needed, one must know 
the wingspan and length of oircrnft. the length 
of line and bridle, and the lowest woter level. 
The length of anchor line should bo at least 
six times the maximum depth at mean high 
water at the anchor location. In cases where 
the aircraft swing space ts limited, the length 
of tho anchor lino may be shortened to not less 
than three times the high-water depth, pro¬ 
vided the normal anchor weight or holding 
capacity is doubled. Short anchor lines cause 
hard riding and should not be used where 


swells or heavy wakes from boats are common. 
Center-to-center spacing of anchors, where 
small twin-float aircraft are to be moored, 
should not be less than twice the length of 
the longest anchor line plus 125 ft. For larger 
types of aircraft, including flying boats and 
amphibians this spacing should be increased 
by an additional 100 ft. A general layout of 
anchorages is shown in Fig. 3. 

The Shoreline Area 

Shoreline installations are partly on land and 
in the water They are required to perform two 
general functions: (1) to provide servicing, 
loading and unloading, handling and tie-up 
facilities for seaplanes without removing them 
from the water, and (2| to provide haul-out fa¬ 
cilities for removing seaplanes from the water. 

The types, size, and arrangement of these 
installations will be determined by water con¬ 
ditions, the topography of the land adjacent 
to the water, the configurotion of the bottom 
of the water area, tho number and type of 
planes to be docked or removed from the water, 
and wind conditions. The installation will vary 
from a simple wood-plank platform to the more 
elaborate ramps with railway facilities, piers, 
and floats. 

Ramps The simplest form of ramp consists 
of a wood-plank platform approximately 1 5 by 
20 ft. laid on a sloping shore, with half its 
length in water. A device such as this will allow 
a small float plane to taxi up and out of tho 
water. The use of such a ramp is predicated 
upon a relatively constant water level and the 
shore slope no steeper than 8 to 1. 

The slope of any ramp should not be greater 
than 7 to 1, with gradual slopes down to 10 to 
1 being preferred. Slopes less than 10 to 1 usu¬ 
ally ore too long ond hence costly to construct. 

Figure A shows the maximum draft of sea¬ 
planes of various weights and types. These 
dato are useful in determining the depth to 
which the submerged ond of a ramp must be 
lowered. A depth of ramp toe of 4 ft will pro¬ 
vide sufficient depth for most types of water¬ 
borne aircraft in use today; a depth of 3 ft will 
permit handling of all but the heaviest type of 
amphibians. For small, light, float planes a 
depth of about 18 in. is adequate. In all cases, 
this dimension should be established for mean 
low water. 

A ramp width of 15 ft is the minimum for 
small twin-float or amphibian aircraft opera- 
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lions when lh« water and wind conditions are 
relatively calm. By adding 5 ft to this minimum 
width, practically all water>borna aircraft of 
gross weights up to approximately 15.000 lb 
can be handled with safety, and pilots of small 
seaplanes can make an unattended ramp ap- 
proach under adverse conditions. In figuring 
the ramp width, the outside-to-outside float 
dimensions of twin-float aircraft and the treads 
of amphibian aircraft are important factors 
and for reference are shown in Fig. 4. The max¬ 
imum dimension — based on the largest aircraft 
to be accommodated — plus additional space 
on either side to allow for drift when approach¬ 
ing. and safe working space for personnel 


when handling an aircraft on the ramp, deter¬ 
mines the minimum practical width. Ramp- 
width determination does not necessitate con¬ 
sideration of wheel tread of present-day float 
plane dollies Normally, the dolly wheels are 
spaced to fall between the floats, and in cases 
where the wheels are outside, the tread is 
16 ft or less. 

Piers Piers or fixed over-water structures can 
be utilised whore the variation in water level 
is 18 in. or less. The pier should extend into 
(he water to a point where the water depth is 
.-idequate for the types of aircraft to be handled. 
The usual design for a pier incorporates an 


access walk approximately 5 ft in width with 
hand railings on both sides ond on open-decked 
handling area approximately 30 by 50 ft at the 
walk's end. An open-decked area of this siie 
will provide tie-up space for four small or three 
large seaplanes. On long piers, where the walk¬ 
ing distance is too groat for convenient han¬ 
dling of service equipment, a small storage 
shed may be located near the open-decked area- 
Fueling and lubrication facilities should also 
be located at the end of the pier. 

Floats and Gangways Floats offer the greatest 
flexibility in providing docking focilities This 
type of unit rides with wave action and is equal- 
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Fig. 4 Watei-borne aircraft dimensional data by aircraft weight groups. 


979 










Transportation 
SEAPLANE TERMINALS 


ty satisfactory in areas of nreat or negligible 
Mrater-ievel variations. Universal action must 
be provided in anchoring or attaching floats 
together. Figure 5 shows various types of 
floats for docking. A float which provides an 
unobstructed wing clearance of 17 ft will per¬ 
mit practically ony twin-float seaplane or small 
amphibian aircraft to come along its side safely- 
Floats are usually connected to the shore 
or pier by booms and a gangway. The rnasimum 
water-level variation dictates the length of the 
gangway. In no case should gangways be less 
than 1 5 ft in length and should be at least 5 ft 
in width. Hand rails, preferably on both sides, 
should be provided to assist persons using 
the way. A 2.75 : 1 slope ratio is the maximum 


for safe and easy walking and to prevent the 
handrails from becoming an obstruction to 
wings. 

In some locations it may be desirable to an¬ 
chor the float offshore with anchors and onchor 
lines with connection to the shore by a floating 
walkway A floating walkway 5 ft or less in 
width must have outriggers spaced longitudi¬ 
nally approximately every 10 ft. Outriggers 8 to 
10 ft long will prevent excessive rolling of the 
walk. 

Spacing The desired clearances between the 
various dockirig units and romps obviously 
will hove a decided influence on their orrange- 
ment and location. Each docking unit should 


be so located that an aircraft may approach 
and tie up in any one of the units when adjacent 
units are occupied. When aircraft are operated 
between the various units under their own 
power, the recommended minimum separation 
between the near faces of piers, floats, ramps 
or marine railway is SO ft because a water¬ 
borne aircraft can normally be taxied safely 
past obstructions as close as about one half 
of its wing span. Where aircraft are moved 
between units by hand, the separation between 
the units may be less than SO ft to facilitate 
handling. A minimum of 100 ft of unobstructed 
water should be available directly offshore 
from a ramp in the direction from which ap¬ 
proaches normally will be made. 

Floating Barges The lease or purchase of land 
for a seaplane-facility site may be a problem 
at some desirable locations and yet pier or 
gangway rights may be easily obtained. At 
such locations a floating barge, anchored off¬ 
shore, makes an excellent facility. An office, 
lounge, and service shop can be included 
aboard" and by adding a floating dock along¬ 
side and ramps at the ends, a very practical 
and efficient facility results. The floating barge 
may be anchored direct to the shore or a pier 
by booms and a gangway, or anchored offshore 
in a fixed position. Some operators prefer to 
allow the barge to drift downwind or down- 
water from a single anchor. Boat transportation 
will be needed if the unit is mobile and moored 
offshore. The very uniqueness of this type of 
installation will. In some localities, attract 
many persons otherwise not directly interested 
in water flying. The possibility of organizing 
this activity on a club basis should not be over¬ 
looked. This type of installation can be made 
more attractive by appropriate use of paint, 
colorful deck chairs, awnings, marine appoint¬ 
ments. and recreation facilities. 

Some units are in operation today where an 
entire barge is floating but is attached to the 
shore. Large logs are decked over and form 
the base for the entire structure, which is in 
some cases 150 ft long by 100 ft wide, in a 
series of flexible units. 

The Service, Tie-down, and Storage Area 

This element will occupy more space than any 
other onshore facility. For safety ond conven¬ 
ience, it should be separated from other inci¬ 
dental activities on the site, either by adequate 
buffer space, fencing, or both. Every effort 
should be made to locate floating docks and 
piers so that access to them by the public will 
not require crossing the apron or hangar area. 
(See Fig. 6.) 

Hangars Both storage and repair hangars 
should be located so as to permit the off-site 
delivery of repair material and use by service 
personnel over a route as direct as possible 
and without interference with the movement 
of aircroft. The service end storage hangar 
area should be located in such a position in 
relation to the ramp or marine railway that 
oircraft may be moved there as directly as pos¬ 
sible, with the least possible amount of distur¬ 
bance to lied down aircraft or aircraft already 
in repair parking spaces. 

The amount of space required for apron lie- 
down and hangar facilities will depend upon 
the number and types of aircraft that are to be 
accommodated. Dimensions of various aircraft 
are shown in Fig. 4. This information can be 
used to determine the space required for taxi¬ 
ing, turning, and storing. 

Hangars should be located in an orderly and 
functional relation to haul-out and ramp facili¬ 
ties. and to eliminate as much noise and con- 




% PI*ED .. 1— . 




Fig. 5 Various types and ariangements of floats 


980 











AUTOMOQILC 

parking area 


MANGAA 


UANGAA 


ccaviCE and 

TIE-OOWN AREA 


CLU8 

9LOG 


GANGWAY 


Fig. 6 Seaplane slipwav. 


Fig. 7 Typical layout of onshore and shoreline development. 
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fusion BS possible should be sufficiently sepa¬ 
rated from the administration building and 
common public-use areas. 

The Administration Building and 
Common-Use Area 

In simple installations, rt may be necessary 
to utilize a hangar for both aircraft service and 
office space. In larger projects a separate ad¬ 
ministration building may be required to pro¬ 
vide adequate space for the manager's office, 
passenger and pilot lounge, display space, 
restaurant or snack bar. and observation deck. 
A community room for public use. such as for 
lectures, meetings and classes should not be 
overlooked if needed. The building should not 
be oversized or monumental in character. Only 
a simple, functional design, adequate to take 
care of the estimated needs, is required. The 
location should be in a prominent position on 
the site, readily accessible to aircraft arrival 
and to customers and visitors from the onshore 
approach. Like airport administration build¬ 
ings, visibility of the water area from the admin¬ 
istration building is needed for the control of 
aircraft at locations where traffic in and out 
requires two-way radio communications. 

Ample outdoor space reserved immediately 
adjacent to the administration building for 
public use is desirable. This space may consist 
of a small lawn or paved terrace on the water 
area side or, in more sizable installations, a 
larger section broken down into recreation 
areas, an outdoor dining terrace and lawn. 

Accsst Access to the land area, both for cus¬ 
tomers and for service and delivery, should 
ordinarily bo a two-way. all-weather road- How¬ 
ever. when a long access road is required and 
the troffic to and from the facility is not sea¬ 


sonal but relatively constant and without 
peaks, a one-way road will suffice In such 
cases, turn-outs should be provided at con¬ 
venient intervals. The plan should be designed 
for one traffic connection with the main high¬ 
way or street, in order that its free-way may 
be preserved A public highwoy should never 
be used as a part of the road system within 
a project if public use for through traffic is to 
continue after the project has been put into 
operation. Through traffic will unduly congest 
the land facility, could be hazardous to pedes¬ 
trians, and splits the property into two sepa¬ 
rate units which is undesirable. 

Roads Vehicular circulation must be provided 
for deliveries of gasoline, oil, fuel, and for 
refuse removal. These routes will influence 
walks and interior road system and to some 
extent the pattern of the master plan. In order 
to reduce development costs and maintenance, 
it is advisable to concentrate buildings for cer¬ 
tain uses in areas with servicing facilities such 
as a service road, on one side. When topogra¬ 
phy and shape of tract are favorable, this type 
of plan effects economies. 

Roads should be planned economically, but 
must be adequate in width to serve the antici¬ 
pated traffic, to permit easy circulation and 
safe driving. In some instances, they may af¬ 
ford parking space on one or both sides, de¬ 
pending on the solution of a particular site 
problem. Soma service roads may be desired 
for limited use. In such cases the entrance can 
be barred by removable posts or chains. 

Parking Arsas Provision of parking areas for 
cars must be made. As previously mentioned, 
one should allow one car for each based air¬ 
craft, one car for each employee, plus a ratio 
of visitors cars commensurate with the judg¬ 


ment of local interest in the use of the facil¬ 
ity. An overall space of 250 sq ft of area will 
be required for each car. The type of parking 
space layout will, of course, depend upon the 
space and shape of the area available for the 
installation. 

Parking areas should not be located so that 
pedestrians must cross a public road to reach 
the facility proper. This creates an unnecessary 
hazard, particularly to unescorted children who 
might dash across the public highway. Parking 
areas should be located convenient to the on¬ 
shore and shoreline facilities. In no case should 
the pedestrians be required to walk a distance 
greater than 200 ft from the parking area or 
service road to reach buildings or shoreline. 

Wllkl Ail walks should be laid out for direct 
access to and from the facilities to be reached. 
Like roads, they should not be oversized in 
the interest of economy of construction and 
maintenance. Recommended walks widths 


are: 

Capmcity Width, ft 

Public MBlk serving less than 100 persons 3 

Normal standard walk. 4 

Walk serving over 400 person . B 


All walks should clear obstructions (as plant¬ 
ing, fences, etc.) by 2 ft. Avoid steps in walks; 
single risers should never be used in public 
walks. Avoid stepped ramps. A 10 to 15 per¬ 
cent gradient is preferred to steps. 

Figures 7 to 9 show layouts on three dis¬ 
tinctly different shapes of land area. These 
layouts indicate the inter-relationship of each 
use area. From arrangements such as these, 
studied in accordance with the previous dis¬ 
cussion on the master plan elements and the 
general water-operating area shown in Fig. 2, 
the master plan is developed. 
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By JULIUS PANERO, Architect and Planning Consultant 


INTRODUCTION 

The growth and development of bus transpor¬ 
tation has closely followed advances in auto¬ 
motive technology and the improvement and 
expansion of the national highway network. 
The first bus routes were originated by individ¬ 
ual entrepreneurs using converted passenger 
automobiles. These routes were short and ser¬ 
vice was generally unreliable. As the highway 
network expanded and more suitable bus 
equipment became available, these short, dis¬ 
connected routes were merged into larger con¬ 
solidated operations providing more reliable 
through services over longer distances. Our 
modern express highway system and the de¬ 
velopment of more comfortable and efficient 
high-speed buses have made bus transporta¬ 
tion the leading means of public transport in 
the United States. Over the past decade bus 
services have evolved into several general 
operational categories and characteristic ter¬ 
minal types. 


TERMINAL TYPES 
Intercity Bus Terminal 

The intercity terminal is usually found in the 
downtown core and is accessible directly by 
local transit, taxi, and auto. It differs from 
other terminal types in that it includes long- 
haul service in excess of several hundred miles 
and provides for a much greater number of bus 
movements. Land costs normally dictate ver¬ 
tical expansion capability in the denser city 
areas. (See Fig. 1.) 

More elaborate ‘package express'* facilities 
are provided in the intercity terminal and a 
greater amount of concession and rental space 
is provided to defray higher terminal construc¬ 
tion and operating costs. 


Airport-City Bus Terminal 

The airport-city bus terminal provides primar¬ 
ily for the transportation of airline passengers 
from an urban center to the major airports it 
serves. Usually located in the urban center, 
the terminal is accessible by local transit sys¬ 
tems, taxis, and autos. Oriented to departing 
and arriving flights, the terminal normally has 
provisions for arrival and departing flight infor¬ 
mation as well as preticketing and check-in 
facilities. 

Urban-Suburban Commuter Terminal 

This type of facility may be located within the 
downtown core, as a central passenger collec¬ 
tion and distribution node, or on the periphery 
of the core, as a rapid transit feeder station. 
It is characterized by a diversified bus route 
structure and high-turnover commuter-type 
bus operations. Bus accessibility is an impor¬ 
tant consideration. Grade separated access by 
underpass or overpass connections and exclu¬ 
sive bus lanes on connecting highways are 
desirable to maintain schedule efficiency. 





(c) (d) 

Fig. 1 Terminal types, (a) Urban located intercity terminal, (b) Airport-city bus terminal, (c) Urban-suburban com¬ 
muter terminal. Id) Suburban-interstate terminal. 
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Suburban Interstate Terminal 

The suburban interstate terminal is a peripheral 
type desigrred to avoid the traffic congestion 
and heavy investment associated with central 
city and/or airport terminal facilities- 

The terminal is usually located adjacent to 
interstate highway connections with major 
cities or regional airports and in many in* 
starices serves the increasing outlying ‘*urban 
sprawl*' areas. 

In an increasing number of cases terminals 
of this type serve a commuter-type function 
where the daily journey to work in the central 
city may take as long as 2 hours. 

Sometimes referred to as "park and ride" 
terminals, because access is primarily by auto, 
these facilities are provided with open, paved 
parking spaces- Investment in waiting-room 
and bus-berthing facilities is minimal. The 
terminal is usually a one-story building of sim¬ 
ple construction. 


FUNCTIONAL ELEMENTS PLANNING CRITERIA 

General functional organization of the terminal 
is determined by site configuration, the volume 
and type of bus operations, and passenger and 
bus traffic circulation. Although all terminal 
types to some extent share common planning 
problems, there do exist some significant dif¬ 
ferences in design rationale. 

One of the most complicated terminals is 
the intercity typo, since it is often found in a 
dense, developed area in the heart of the cen¬ 
tral city and its general configuration is too 
often iiThibited by existing construction and 
high land costs. Moreover, the underlying 
design rationale should maximize provisions 
for short lines of flow and communication be¬ 
tween ticketing and baggage functions and the 
bus interface. 

An island plan with the functional elements 
radiating from the core allows for maximum 
efficiency. Such a relationship would allow 
the waiting" areas to serve as the central 
focal point, with all bus berth positions being 
equidistant. As the terminal becomes more 
linear in plan, functional elements begin to 
lose their cohesiveness and often require 
duplication. 

Although the design of all terminal types 
is largely dictated by bus and passenger vol¬ 
umes, this consideration becomes even more 
significant in*^the design of high-volume com¬ 
muter bus terminals. 

In such facilities the design is controlled 
more by bus and passenger volumes, traffic 
circulation, and the resultant space demands 
for large numbers of bus berths, while baggage 
handling provisions are minimal or nonexis¬ 
tent. These space demands may dictate a ver¬ 
tical, multiple-bus-levol solution, with inter¬ 
mediate passenger circulation concourses. 
Traffic access, by direct exclusive highways 
on the bus side and by feeder transit, auto, 
and taxis on the passenger side are important 
elements of this type of terminal. 

Generally, with regard to the airport-city 
terminal, the primary planning considerations 
include provisions for efficient check-in facil¬ 
ities, baggage handling, and flight information. 
Moreover, counter space requirements are 
usually more extensive and should include 
weigh-in provisions and conveyors for han¬ 
dling of baggage. Adequate provisions should 
also bo made for limousine, auto, and taxi 
access. 

The suburban interstate terminal is perhaps 
the simplest of the terminal types. The most 


8T REET 

Fig. 2 Flow diagram. 

significant planning requirement is adequate 
provision for parking. Many, if not most of 
the passengers drive to the facility and park 
their cars until their return in the evening, 
while others may be driven to the facility and 
discharged. In many instances access to the 
terminal may also be via local bus service and 
taxi. 

It is essential, therefore, that the parking 
facilities be located so as to minimize the walk¬ 
ing distance to the terminal and that egress 
and ingre^ be planned to avoid traffic conges¬ 
tion along nearby arteries. If possible, some 
covered walkways should be provided leading 
from the parking field to the terminal building. 

Since there will be movement of both vehi¬ 
cles and passengers at the same level, pro¬ 
visions must be made, for obvious safety rea¬ 
sons. to separate the two as much as possible. 

Terminal requirements should include pro¬ 
visions for ticket sales, vending machines 
and/or small snack bar. toilet facilities, office, 
baggage and/or storeroom. (See Fig. 2.) 

Space Requirements 

Public Seating Seating in any of the terminal 
types may be provided in the form of a separate 
waiting room or, in a more open plan, in the 
form of a simple seating area within a larger 
public space. This function should be directly 
accessible to the concourse area and should 
bo provided with drinking fountains, trash bas¬ 
kets. ash urns, and clocks. 

The amount of public seating varies depend¬ 
ing on individual circumstances, terminal type, 
ond economic priorities As a geiTeral rule of 
thumb, however, on allowance of one seat for 
every throe passengers would be adequate for 
an intercity terminal. The passenger quantity 
is calculotod by multiplying the number of 
loading berths by an averogo bus capacity of 
between 35 ond 37 people. A 10-borth load¬ 
ing platform therefore, would result in terminal 
seating of between 1 1 7 to 124. 

In a high-volume commuter terminal, seat¬ 
ing accommodations may be reduced consid¬ 
erably since in-terminal waiting time is much 
less. This would also hold true for the subur¬ 
ban interstate terminal. 

Ticketing Facilities The trend in ticketing facil¬ 
ities in the modern terminal, regardless of 
the type, is toward open counters in contrast 


to the antiquated caged windows. In the larger 
intercity terminol, where more tharr one carrier 
may operate, separate self-contained glass- 
walled ticket offices may be provided, each 
housing their individual open ticket counters. 
The number of selling positions or agent sta¬ 
tions varies with the individual operations 
policy of the carrier and the particular terminal 
type. 

Perhaps the greatest number of selling posi¬ 
tions are required in the intercity terminal. On 
the average, one position should be provided 
for each 25 to 30 waiting room seats. The lin¬ 
eal feet of counter space depends on individual 
carrier operation and the type of ticketing 
equipment used and may vary between 3 to 5 
ft per position and/or about 50 to 60 sq ft per 
position. The height of the counter is usually 
42 in. 

In the airport-city terminal the ticketing 
facilities are usually in the form of continuous 
counters with a certain number of selling posi¬ 
tions allocated to each airline. The length of 
each position is determined by the type of 
electronic equipment, TV equipment, and 
scales to be housed and usually varies between 
4 to 5 ft. 

Baggage Room Baggage room requirements 
vary significantly with terminal type and op¬ 
eration. 

In the intercity terminal and the airport- 
city terminal, the baggage handling problem 
is more severe. 

Ideally, in both cases, the sooner the depart¬ 
ing passenger end his baggage are separated, 
the better. In the airport-city terminal this usu¬ 
ally occurs at the ticket counter where the bag¬ 
gage is sent by conveyor directly to the loading 
platform or to a staging area or baggage room, 
where it remains before it is placed on board 
the bus. 

In the intercity bus terminal the baggage is 
normally hand-carried directly onto the bus or 
to the baggage room, and from there it is placed 
on the bus. The baggage room should be acces¬ 
sible from both the public area and the con¬ 
course and have on area equal to about 10 
percent of the total building or contain about 
50 sq ft for each bus loading berth, whichever 
is higher. The baggage room should also be 
equipped with standard metal racks about four 
or five tiers high for baggage storage. 

A portion of the baggage room may be used 
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for a package expraaa aarvica, which and 
should function without intarfaring with con« 
course trsHic. A separate package express 
counter should be provided. The length of the 
counter depends on the scope of the operation, 
which varies with each location. 

Public Locken and Telaplionas Lockers and tele¬ 
phones are revenue producing, and the quan¬ 
tities to bo provided depend to a great degree 
on their potential earning capacity 

Oitpatcll OHica The dispatch offica controls 
all bus movement and consequently should be 
located on the concourse so that It can ob¬ 
serve all loading berths. The sixe of the dis¬ 
patch office may vary anywhere from 50 to 
1 50 sq ft. 

Offices All terminals regardless of type require 
a certain amount of office space. The specific 
area to be provided depends on the terminal 
size and type. Although usually offices for 
the terminal manager, passenger agent, and 
switchboard are sufficient, in larger terminals 
more elaborate facilities are required. 

Rofttal Space The amount of rental space to be 
provided for stores, shops, concessions, etc., 
depends primarily on the earning potential 
involved and the amount of space available. 


By JOHN J. FRUIN, Ph.D. 


PEDESTRIAN DESI6N FOR PASSENGER 
TERMINALS 

The design of pedestrien facilities for passen¬ 
ger terminals is dependent on the category of 
terminal and its pedestrian traffic patterns. 
Commuter passenger terminals, with extreme 
but short peak traffic patterns and repetitive 
users, can be designed for lower standards 
of service than long-distance terminals, where 
the users are generally unfamiliar with the 
facility and peak traffic levels may be sustained 
over several hours. Detailed photographic 
studies of the use of pedestrian facilities indi¬ 
cate that maximum capacity coincides with 
the moat crowded pedestrian concentrations, 
representing a poor design environment. Many 
of the elements of aesthetic design are lost 
in this type of crowded environment, as the 
pedestrian becomes preoccupied with the dif¬ 
ficulties caused by the close interaction and 
conflicts with other persons. The challenge 
to the terminal designer is to balance the space 
requirements for a comfortable and aestheti¬ 
cally pleasing human environment against the 
space restraints caused by building configura¬ 
tion and cost. 

The most recent approach to the design of 
pedestrian spaces has been the use of the 
level-ol-servioe concept. On the basis of this 
concept, a qualitative evaluation is made of 
human convenience at various traffic concen¬ 
trations and this is translated into appropriate 
design parameters. For example, it has been 
found through detailed photographic analysis 
that the maximum capacity of a corridor is ob- 
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teined when average area occupancies are 
about 5 sq ft per person and human locomotion 
is limited to a restricted, shuffling gait. Pedes¬ 
trians require an average of more than 35 sq 
ft per person in order to select their normal 
walking speed end to avoid conflicts with 
other pedestrians. Human locomotion on 
stairs and the convenience and comfort of 
pedestrian waiting areas is similarly related 
to average pedestrian area occupancy. 

Corridor Design 

Minimum corridor widths are based on the 
pedestrian traffic flow volume less appropriate 
allowances for disruptive traffic elements 
such as columns, newsstands, stairways, win¬ 
dow shoppers, etc. Where the corridor is also 
used as a watting area to accommodate stand¬ 
ing pedestrians, the maximum potential accum¬ 
ulation and safe human occupancy of the cor¬ 
ridor should be determined. (See Queuing 
Areas," below.) The maximum practical flow 
through a corridor is approximately 25 persons 
per foot width of corridor per minute (PFM). 
The flow volume that allows for the selection 
of normal walking speed and avoidance of 
traffic conflicts is equivalent to 7 PFM (or 
less). This standard would be used in passen¬ 
ger terminals that do not have severe peaking 
patterns or space restrictions. Where severe 
repetitive peaks and space restraints occur, 
such as in a commuter terminal, the more 
stringent standard of 10 to 15 PFM may be 
used. This standard allows the attainment of 
near-normal walking speed but does result in 
more frequent traffic conflicts with other 
pedestrians. 

Entrances 

The criteria utilized for corridor design can 
be roughly applied to the design of doors. The 
maximum capacity of a free-swinging door is 
approximately 60 persons per minute, but this 
capacity is obtained with frequent traffic dis¬ 
ruptions and queuing at the entrance section. 
A standard of 40 persona per minute would 
be representative of a busy situation with occa¬ 
sional traffic disruptions. Where free-flowing 
traffic is desired, a standard of 20 persons per 
minute should be adopted. 

Stairs 

Human locomotion on stairs is much more 
stylized and restricted than walking because 
of the restraints imposed by the dimensional 
configuration of the stairs, physical exertion, 
and concerns for safety. As with corridors, 
capacity flow is obtained when there is e dense 
crowding of pedestrians combined with re¬ 
stricted, uncomfortable locomotion. The maxi¬ 
mum practical flow on a stair is approximatsly 
17 persons per foot width of stairway per min¬ 
ute (PFM) in the upward or design direction. 
An average of about 20 square feet per person 
or more is required before stair locomotion 
becomes normal and traffic conflicts with 
other pedestrians can be avoided. This is equiv¬ 
alent to a flow volume of about 5 PFM. This 
standard would be used in terminals that do 
not have severe peaking patterns or space 
restrictions. In commuter terminals, the more 
stringent standard of 7 to 10 PFM would be 
acceptable. Riser height has a significant im¬ 
pact on stair locomotion. Lowsr riser heights, 
7 in. or less, increase pedestrian speed and 
thus improve traffic efficiency. The lower riser 
height is also desirable to assist the handi¬ 
capped pedestrian. 


Queuing Areas 

A number of different pedestrian queuing situ¬ 
ations occur in terminals which affect their 
functional design. Linear queues will occur 
whore passengers line up to purchase tickets 
or board buses. Care must be taken that these 
lines do not disrupt other terminal functions. 
The length of a linear queue may be estimated 
on the basis of an average per person spacing 
of 20 in. The presence of baggage has little 
effect on this spacing because baggage is 
placed on the floor either between the legs or 
at the sides. Bulk queues may occur within 
o passenger terminal where passengers are 
waiting for bus arrivals or other services. 
Where no circulation through the queuing 
space is required, area occupancies as low as 
5 sq ft per person may be tolerated for short 
periods. This allows standing pedestrians to 
avoid physical contact with each other. Where 
movement through the queuing space is re¬ 
quired, such as in a passenger waiting con¬ 
course, an average area of 10 or more sq ft 
per parson Is required. Human area occupan¬ 
cies below 3 sq ft per person result in crowded, 
immobile, and potentially unsafe queues, par¬ 
ticularly where pedestrians may be Jostled 
off platforms. 

EsclUitofs and Moving Walks 

The high costs of escalators end moving walks 
present difficult design quality decisions. The 
units are generally designed close to their 
practical operating capacities even though 
this practice causes pedestrian delays and 
queuing. Escalator and moving walk manu¬ 
facturers will rate the theoretical capacity 
of their units on essumpfion of uniform step 
or space occupancies, but detailed photo¬ 
graphic studies of pedestrian use of these 
units show that, even under the most crowded 
conditions, pedestrians will leave vacant step 
positions or gaps, thus reducing effective 
capacity. This is caused by the pedestrian's 
own personal space preferences and momen¬ 
tary hesitation when boarding these units, par¬ 
ticularly when they operate at higher speeds. 
This had led to the use of a nominal or prac¬ 
tical design capacity of 75 percent of the theo¬ 
retical as shown in Table 1. 


TABLE 1 Nominal Capacity-Escalators and 
Moving Walks 


Type of unit 

Capacity, persons per minute 

Speed - 90 fpm 

Speed -120 fpm 

32-in escalator 

63 

84 

48*in escalator 

100 

133 

24 in. walk 


60 

30-m walk 


120 


Stationary stairs should be located in close 
proximity to escaletora and inclined moving 
walks to allow for their alternative use in cases 
of mechanical failure. With a rise below 20 ft, 
pedestrians will also make alternative use of 
these stairs if escalator queues become too 
long. With high-rise applications above 20 ft, 
virtually all pedestrians will use the escalator, 
causing long queues and delays in the heavier 
traffic applications. Space for pedestrian traf¬ 
fic circulation and queuing should be allocated 
at all landing areas. 
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By JULIUS PAIMERO, 

Arcliiiect and Planning Conaultani 


BUS GEOMETRICS 

Bus Data Bus geometries, or the physical 
dimensions and maneuverability of the bus. 
determine the width of roadways, shapes of 
platforms, column spacing, ceiling heights, 
and other aspects of bus*level design. The 
opparently insignificant detail of the right-side 
loading of buses often restricts terminal design 
possibilities. 

Swept Path When a bus turns normally, it al¬ 
ways turns about a point which is somewhere 
on the center line of the rear axle. This is true 
whether motion is forward or backward. 

The turns required to accomplish the move¬ 
ment and positioning of buses are variable and 
differ considerably with the equipment encoun¬ 
tered. The turning template provides a con¬ 
venient graphic method to determine minimum 
clearances required. (See Fig. 3.) 


ROADWAY RAMPS 

Bus Roadway Widths Ten-foot-wide single lanes 
will suffice for 8-ft-wide equipment. Blevan-foot 
fanes are preferable where ample terminal 
space is available and especially to accom¬ 
modate equipment 8 ft wide, the use of which 
steadily is increasing. 

Double-lane runways, enabling standing 
buses to be overtaken by other buses, provide 
a great advantage over one-lane runways 
because of the increased flexibility of opera¬ 
tions that is made possible. 

For the purpose of merely overtaking another 


Fig. 3 Bus data. 
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CONCOURSE 

CLOCKWISE MOTION COLINTBBCI-OCKWISE MOTIOIM 

(a) SAWTOOTH LOADING 


zn BUS 


BYPASS 


BUS 



RAOIAL SAWTOOTH PARALLEL SIIMBLE LAIME ISLAIMO 



SINGLE ISLANO BUS BAIL TRANSFER STEPPEO PARALLEL 

(b) PARALLEL LOADING 

Fig. 4 Bus loading plans. 


PLATFORM TYPES 
Parallel Loading 

■ Requires e/rcessiVe amount of space 

• Buses must usually wwait until first bus 
exits. 

* Large terminal requires pedestrian under/ 
overpass facilities to protect passengers while 
crossing lanes. 

Right-Angle Loading 

■ Disadvantages include: 

1 Outswinging bus door which forms a 
barrier around which passenger must pass. 

2 Bus maneuvering difficult. 


Suaight Sawtooth Loading 

• Efficient —employed where lot is compara¬ 
tively narrow and deep. 

• Passenger has direct approach to loading 
door 

• Baggage truck can operate between buses 
for side loading. 

Radial Sa¥tftooth Loading 

• Most efficient - buses swing into position 
along natural driving arc. 

• Space required at front is minimum-wide 
space at rear making maneuvering easy 

(See Fig. 4.) 
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CURVES SHOWING REQUIRED ROAD WIDTHS 
AND BERTH LENGTHS AT SELECTED 
PULL OUT DISTANCES 
40' G M C BUS 
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AS COMPARED TO BUS TAIL-OUT 
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Fig. 5 Bus roadway widths. 


bus or row of buses having no appreciable tail* 
out, double-lana runway widths should be at 
least 20 ft and preferably 22 ft, especially if 
extra*wide equipment is to be accommodated 
— immediately or in the future. However, for a 
flexible operation under which departing buses 
may pull out from the platform around a stand¬ 
ing bus, the runway width and the amount 
of lineal space at the platform for the pull-out 
maneuver are directly related. This relationship 
is indicated by Fig. 5, from which it is seen, for 
example, that a 40-ft bus having a 1 6-ft clear¬ 
ance ahead actually uses 22 ft of runway width 
for the pull-out. This would indicate, for prac¬ 
tical purposes, a runway width of at least 24 


ft. Also, a total minimum berth length of 40 ft 
plus 16 ft, or 56 ft, would be required. Obvi¬ 
ously, the shorter the berth length allowed, the 
wider the runway must be. and vice versa. 

Ramping Where roadway ramping down or up. 
at entrances or exits to runways is necessary, 
care should be taken to avoid sharp grade 
changes which will result in discomfort to pas¬ 
sengers or rough treatment of equipment, 
particularly when heavily loaded. Here again, 
where this factor is involved, tests should be 
made with buses and allowance made for pos¬ 
sible future vehicles having a longer wheel¬ 
base and overhang. Because of the longer 


wheelbase of buses, critical attention should 
be paid to the vertical clearance where a sag 
curve exists, since required bus clearance will 
be greater. Where buses are to enter terminal 
buildings, doorways and other structures 
should allow sufficient side clearance to permit 
free movement of vehicles and to avoid damage 
and delay. Door headroom should be at least 
12 ft for typical equipment, allowance being 
made for any use of the terminals by deck-and- 
a-half or double-deck buses. Actual dimensions 
of equipment to use the terminal should be 
checked before fixing critical dimensions. 
Minimum aide clearance to all structures along 
the roadway should be at least 12 in. 
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A truck terminal ia a highly apecialiied facility, 
deaigned for a specific function and operating 
plan in terms of the service standards it must 
meet, the area it serves, and the volumes to be 
handled. The objective of this article ia to ex¬ 
plain the planning required to assure that the 
facility will be adequate for: 

1. Dock dosign and yard tmyout. Provide 
sufficient space for trucks to maneuver in and 
out quickly and for parking equipment. Protect 
freight and personnel from the weather. Design 
docks to provide ready access for moving 
material into trucks. 

2. Number of dock spots. Provide the appro¬ 
priate number of doors to enable trucks to load 
and unload without undue delay. 

3. Accumufstion space. Space ia required 
immediately behind shipping and receiving 
spots for accumulating shipments so that 
vehicles can be processed quickly. 

The complete design of the truck terminal, 
of course, depends upon first establishing the 
operating plan and mission. Evaluation and 
conaiderationa of alternate handling systems 
and building designs are beyond the scope 
of this article. 

Possible future changes must be thoroughly 
analysed in establishing the design year re¬ 
quirements. Facilities are designed for the 
future, and they must be able to handle paak 
loads. Although the data gathering and analyti¬ 
cal techniques required to accurately establish 
a design basis appear complex, they are neces¬ 
sary. Only with this information can the design¬ 
er assure that the facility will operate as 
planned. 


DESIGN YEAR REQUIREMENTS 

The planning starts with a 5-year forecast 
Tha planners have established the specific 
mission of the facility and have thoroughly 
estimated the needs of the future including: 

1. Inbound and outbound destinations to be 
served 

2. The nature of the workload to be handled 

3. The terminal schedules required 

The objective of the planning analysis is to 
establish a few numbers such as pounds per 
hour which describe what the terminal will 
have to do during the peak period of the design 
year day. The designer must know what the 
workload availability will be in terms of truck 
arrivals, dispatches, loading, and unloading 
timea for peak operations. 

1. Dotorminm design year peek. Historical 
data are of interest only as they relate to the 
future. Usually, current information must be 
collected to describe the details of the present 
terminal workload, so that the data may be 
adjusted for the future. Determine how this 
current test period relates to the normal sea¬ 
sonal peaks and valleys encountered during the 
year. If the terminal is a new facility replacing 
an existing one, then data can usually be ool- 
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lected for one point. If the terminal is replacing 
two or more existing terminals or has an 
entirely new mission, then information may be 
collected for several points. The designer, of 
course, would like to have complete informa¬ 
tion available to make his forecast, but he must 
be practical and use whatever information ia 
at hand. The type of information which can be 
used for evaluating seasonal peaks and valleys 
ia: 

a. Number of shipments 

b. Pounds handled 

c. Revenue dollars 

d. Number of loads 

2. Tebulete end enelyse peek period. Estab¬ 
lish a logical basis for a peak period. Planning 
the facility to handle the absolute peak day 5 
years in the future is not logical. This would 
mean unnecessary building coat. Select a peak 
period somewhat lower than the average, 
depending upon evaluation of daily or weekly 
variation. For a small facility, a 40-door term¬ 
inal or less, a good rule of thumb is to take an 
average of the 10 highest consecutive weeks 
during the year and use this as a base to com¬ 
pare other periods of the year for which you 
are collecting detailed information. A larger 
facility deserves detailed analysis. Tabulate 
the daily or weekly data on a bar chart. Ex¬ 
amine it, and establish some logical cutoff for 
the peak period. Usually a design base which 
will accommodate the volume of 85 to 90 per¬ 
cent of the working days of the year will be 
suitable. 

3. Esteblish the design yeer pfenning bese. 
The new terminal should be planned for 5 years 
hence. Site and yard space requirements 
should be planned for 10 to 20 years in the 
future to allow for expansion of the platform 
facilitiea and other facilities beyond the design 
year. Design year peak should include the 
following: 

а. The current planning base 

б. Forecasted growth for inbound-outbound 
transfer and interline freight 

c. Acquisition of operating rights within 
present system Including new distribution 
points and peddle routes 

d. Mergers with other carriers and possible 
consolidation of terminals in tha same city 

e. Change in the freight pattern 

The design year daily volume should be in 
pounds. Be careful in projecting growth based 
on past revenue increases, because these usu¬ 
ally reflect rate increases, not actual growth 
of traffic. The final figure established should 
rapraaant the planned peak design year day in 
terms of total pounds handled. Detailed infor¬ 
mation on current workload can therefore 
later be adjusted to reflect a future planning 
base. 

4. Tebulete dete on workloed eveilebility. 
Set up the test period and accumulate 4 weeks 
of data by maintaining dally activity logs and 
records. The objective of this analysis is to 
provide complete information on ail elemerlta 
of the workload, to determine the time of its 
availability and what must be done with it. 
Daily activity logs should be maintained for; 

a. Inbound arrivals by origin point 

b. Delivery loaded by route and interline 
carrier 


c. Inbound break-bulk by origin and destina¬ 
tion points 

d. Interline and cartage received by carrier 

e. Pickup unloaded by route 

f. Outbound loaded by destination 

The availability logs should show the work¬ 
load arrivals in terms of units (or trucks), ship¬ 
ments. and pounds, and when it arrived. At the 
end of each day, summarize the information on 
the logs to show the workload availability by 
hour. At the end of the 4-week test period, 
summarize the vehicle and freight activity for 
the entire period in hourly increments. Review 
the daily results for a consistent pattern of 
vehicle and freight arrivals and for variations 
from the pattern. 

5. Eveluete future chenges. Before establish¬ 
ing the design year workload characteristics 
and specific terminal mission, determine those 
workload availability changes which might 
occur in the interim, either through manage¬ 
ment direction or from other sources. Kay 
factors to consider are: 

a. Different closeout times at origin termi¬ 
nals 

b. Changes in routing between origin and 
destination terminals which may alter travel 
time 

c. Changes in cutoff times for interline 
freight 

d. Feasibility of replacing single trailer with 
double trailer operations, to reduce elapsed 
loading or eliminate combination loads 

e. Possibility that double trailer combina¬ 
tions may mean earlier arrival at new terminal 

f. Break-bulk traffic patterns may change by 
review of system operation 

For new areas to be serviced by acquisition 
of additional rights or by merger with other 
carriers, estimate the workload availability 
based on the location of possible new terminals 
and estimated freight volumes to be handled. 
Evaluate all of these factors, and establish 
the design year workload availability for the 
new terminal. 

6. Esteblish service objectives. The planner 
now has available a good description of the 
new terminal workload in terms of its content 
and availability. The next step is to establish 
two key factors: 

a Required cutoff times for outbound 
loading 

b. Required time that delivery vehicles 
should be available on the street 

The planner, therefore, will know when the 
workload is availabla and how much time the 
dock crew will have for processing the work¬ 
load. 

7. Esteblish distribution of treffic by out¬ 
bound destinetions. The objective is to esti¬ 
mate the amount of traffic to be loaded over the 
platform to each outbound destination to be 
served. Tabulate the daily average test period 
weight in pounds to each destination. The pro¬ 
cedure is as follows: 

a. Tabulate daily average weight in pounds 
to each deatination. 

b. Apply the forecasted growth factor to 
each deatination for design year daily average 
weight. If forecasts are not availabla by desti¬ 
nation point, use the same growth factor for all 
points. 
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TABLE 1 Loading and Unloading Rates* 


ShipRients 

Pounds per hourf 

Type 

Average 

pounds 

Very small shipments 4 : 

150 

2.000- 4.000 

Small shipments 

. , 300 

4,000- 5,500 

Average shipments 

500 

5.500- 6.500 

Large shipments 

3.000 

6.500- 8.000 

Unit loads § 


22.000-30,000 

Containers f. 


17.000-21.000 

Conveyor loading 


9.000-11,000 


* Rates based on steady flow of freiobt to or from doorway Pounds per hour will decrease H freight flow is interrupted 
to pick or detail inspect shipments and to travel long distances between storage end shipping or receiving area, 
t Rates are based on one-man operation With two-man operation rates will Increase 50 percent to 80 percent 
i Includes large percentage of minimum shipments and one shipment delivery or pickup Minimum service time is 6 minutes 
per vehicle. 

§ Includes pallet loads, skid loads, clamp loads, and slip sheet loads, 
if Includes cages, metal, wood, and plastic containers 


c. List all new destination points acquired 
through operating rights or margars with other 
carriers. 

d. Determine design year daily average out¬ 
bound weight for each new point. 

A similar analysis should bo prepared for in¬ 
bound traffic. List all present routes, including 
commercial consignees and interline oarrioro. 
Evaluate these routes and determine whether 
future plans will call for rerouting and handling 
additional volume by more routes, improved 
delivery load averages, or more trucks on the 
same routes. Tabulate the expected volume 
of freight for each route. 

At this point, the planner should have a 
complete description of the future workload, 
whan it will be available, where and how it 
must be loaded, and what the loading and 
unloading —overall handling capacity required 
»will be for the design year day 


NUMBER OF DOORS 

The number of loading and unloading doors 
required is based on the peak period during 
the design day. The peak doorway requirement 
may be for the inbound operation or a peak 
where the inbound and outbound overlap. The 
planner has already established the volumes 
to be handled, the dsatinationa to be sorted, 
and the availability of freight to be unloaded. 
The number of doors for a given workload will 
therefore depend upon the number of destina¬ 
tions to be loaded inbound and outbound as 
well as the rates at which freight can be loaded 
and unloaded through a door. Typical truck 
terminal unloading and loading rates are shown 
in Table 1. These may be used if the planner 
has not already established loading and unload¬ 
ing rates for his own operation. Tha rates 
shown are based on the number of pounds 
per hour which normally can be loaded and 
unloaded through a doorway based on a one- 
man operation. Tha rates also include lime for 
spotting equipment. 

1. Ca/cu/ate outbound doors rmquirod. for 
outbound, obviously tha minimal raquirament 
is one door par destination. Additional doors 
will be needed for destinations which have a 
greater volume of freight than can be loaded 
through a door in the required time period. Let 
us say that a carrier has four dealinations and 
can load freight through a doorway at a rate of 
6,000 lb per hour. The design year requiramani 
for the peak period during the design day has 
been established. The calculation is as follows. 

Csampie: There are four destinations, and 
the average loading rata is 6,000 lb per hour. 


Pounds per Number of Number of 

hour to be doors doors 

Destination loaded calculated allowed 


A.10.000 1.7 2 

B. 4,000 0.7 1 

C.25.000 4 2 4 

D. 2.000 0.3 1 

Total 41.000 6^_8 


Aa a rule of thumb, when determining the 
number of doors for each destination, round 
all decimal values of 0.3 to the next higher 
whole number, and drop all daoimai values less 
than 0.3. When calculating tha number of out¬ 
bound doors, be aura that all destination points 
are well defined. For example, Chicago might 
be a deatination. Thera may be additional sub- 
destinations required such as Chicago proper, 
Chicago interline, and Chicago route truck. 
Each of these would have to be treated as 


separata destinations if the freight is sorted 
for them and loaded separately. 

2. Csicuimta numbmr of inbound doors- The 
number of doors for local delivery will depend 
upon the number of routes and the method 
used for servicing the route. Before calculating 
tha number of doors, the operating plan must 
be established. The planner must know: 

a. The number of dropped trailers or trucks 
for interline or large customers 

b. Whether tha plan calls for flooring freight 
and loading all trucks in sequance, or whether 
the inbound operation will be ail or partially 
a cross-dock or direct-loading operation 

c. Whether all delivery vehicles will be dis¬ 
patched at once or whether there will be a 
second wave of local delivery 

Use the planning data developed to deter¬ 
mine the volume of freight for each route. 
Develop the operating plan, and provide 
enough truck spots for each route to be loaded 
at any one interval of time. 

3. Ca/cu/ata numbor of doors roquirmd for 
unloading. The calculation of the number of 
doors required for stripping or unloading in¬ 
bound trailers or pickup and delivery vahiolas 
is relatively simple. From tha design day peak 
workload analysis, tha planner knows the 
volume of traffic, its availability and how much 
must ba stripped in a given number of hours. 
The only additional Information needed is at 
what hourly rate ha can expect a dookman to 
unload freight through a doorway. 

Exampto 

A carrier's daily peak period Is during the in¬ 
bound operation. The plan calls for dock crews 
to start in force at 2 A.M. and complete unload¬ 
ing inbound trailara by 7 A.M. Workload avail¬ 
ability analysis shows that 300,000 lb of 
inbound is available for stripping during this 
period. The elapsed time for the operation is 5 
hours. Stripping is planned at a continuous 
level rate; then the craw has 6 hours to com¬ 
plete tha unloading. The plan will require strip¬ 
ping inbound vehicles at a rata of 60,000 lb 
par hour. Delivery can be loaded at an average 
rata of 4,000 lb per hour through a door; then 
tha number of doors required for stripping is: 

— =16 doors required 
4,000 

Simitar calculations can ba made for strip¬ 
ping pickup vehicles. Important factors to 
know are whan tha pickup is available, and at 
what continuous rate stripping should be 
planned in order that tha unioading be com¬ 
pleted in lima to close out tha outbound equip¬ 
ment on schedule. 


SHIPMENT ACCUMULATION SPACE 

Accumulation space is needed to stage ship¬ 
ments so that they are ready for the pickup 
vehicle and for placing goods received prior 
to disposition. Shipments should be staged in 
an area convenient to the truck dock. 

Accumulation space may contain storage 
aids such as racks, bins, or shelves. Shipments 
may be accumulated on pallets, skids, carls, 
trucks, or in containers. The space might also 
be occupied with conveyor banks to accumu- 
Isle orders or merely contain cartons stacked 
on the floor. 

In an operation in which all freight is moved 
directly into vehicles spotted at the dock, 
accumulation apace is not needed. In this case, 
the vehicle serves as the accumulation area, 
and having been filled with freight, is replaced 
with an empty. 

1. Oatarmina paak accumulation. The 
accumulation specs should ba calculated for 
the design year. Adequate space must be avail¬ 
able for tha total shipment accumulation 
volume for the peak hour of tha day. The ware¬ 
house is picking orders at a certain rate and 
loading trucks at certain times. Tha accumula¬ 
tion space requirement, therefore, must pro¬ 
vide storage for the cumulative total of orders 
picked during the day minus the cumulative 
total of orders loaded out. By tabulating both of 
iheae cumulative volumes by hour, tha planner 
can determine when the peak will occur as 
well as what the peak volume needing to be 
stored will be. The peak accumulation for most 
facilities will generally occur sometime in the 
early afternoon, Just prior to the peak arrival 
period for carriers. 

2. Calculata spaca raquirad. Convert the 
maximum accumulated volume for the peak 
into cubic feet- Convenient conversion factors 
can be established for converting pounds or 
cases Into cubic feat. Finished goods, how¬ 
ever, are not accumulated in one solid mass. 
AdditionsI spaca must be provided for acoees 
and for separation of shipments by carrier. 
For most conditions, tha allowance for addi¬ 
tional space is usually about 2% to 3 times as 
great as the actual cube of the product. There¬ 
fore, multiply tha finished goods cubic feat by 
the storage space utilisation factor of 2% to 3 
to obtain total storage cubic feet required. 

a. Prepare block layout. Tha next step in 
planning the shipping accumulation space is 
determining the number of square feet. The 
procedure is as follows: 

a. Determine tha overall stacking height for 
the shipment to be stored. 

b. Divide the total storage cubic feet by the 
stacking height. 
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Th« raault will b« ths oloraga araa in aquara 
faat. 

Additional apaca mual ba providad for 
accasa aialaa. Dapanding on iha atoraga aida 
uaad, araa raquiramanta for aialaa will ranga 
from 50 paroant to 1 50 parcant of the atoraga 
araa, according to tha aiaa of tha atoraga bank, 
typa of aquipmant uaad, and whathar aialaa ara 
uaad for mora than ona purpoaa. In moat caaaa, 
tha allowanca for aialaa ia aquivalant to tha 
atoraga apaca availabla. Prapara a typical lay¬ 
out for ona bay. Maaaura atoraga apaca and, 
baaad on aiale apaca naedad, multiply tha 
atoraga araa in aquara faat by a factor of 1.5 
to 2.5. Tha total aquara faat ahould provida 
adaquata apaca for ahipmant accumulation. 
Draw a layout of tha configuration of tha araa. 
giving tha raquirad numbar of aquara faat. and 
arranga tha atoraga blocka on tha layout aa 
thay actually will ba. If adjuatmenta muat ba 
mada in apaca allowancaa, maka tham at thia 
tima. 


DOCK 0ESI6N AND SPECIFICATIONS 

Tha third major alamant in planning tha ahip- 
ping facility ia to aaa that docka ara tha propar 
haight for loading and unloading vahiclaa, that 
paopla and freight ara protactad from waathar, 
and that adaquata apaca ia allowed for accaaa 
and parking. Once again, plan for tha daaign 
year and allow for axpanaion. 

1. DmtmrminB \fhicl9 parking requirBrnBots. 
Eatimata tha following for the daaign year; 
Company or contract carriar vahiciaa 

a. If company trucka or contract carriar 
vahiclaa ara uaad for diatribution, determine 
tha maximum total numbar and typa of vahiclaa 
on aita. Thia maximum numbar will generally 
occur on a weekend or over a holiday. 

b. Multiply tha numbar of each typa vehicle 
— auch aa 40-ft trailer, 18>ft atraight truck, 
tractor with 40*fl trailer —by tha aquara foot 
allowanca for each different length of vehicle. 
Parking apaca for a vehicle ahould ba 12 ft 
wide, and tha length of tha apaca ahould ba 
tha overall length of tha vehicle plua 20 
parcant. 

Parking apace par vehicle, aq ft 

= (overall length, ft X 1.2) X 1 2 ft 

c. Add total apaca raquiramant for all 
vahiclaa. 

d. Subtract apaca for numbar of vahiclaa to 
ba apottad at tha dock. 

a. Calculate truck apron araa, employee 
parking araa, and aarvica road araa. Total araa 
for combined facilitiaa. 

Common carriar vahiclaa 

а. Eatimata tha maximum numbar and aixa 
of vahiclaa which could ba waiting for a door 
position, and provida apaca for thaaa vahiclaa. 

б. Keep apron and dock approach araa clear 
to permit rapid removal and apotting of vahi* 
claa at tha dock. 

2. Provida adaquata maneuvering apaca. 
Tha length of a vahicla'a parking apace or 
dock approach ia tha graataat length for tha 
tractor-trailer combination (atall length) and 
tha apron length nacaaaary to maneuver tha 
vehicle in and out of tha parking apot. Tha 
apron ia maaaurad from tha outarmoat part 
of tha longaat vehicle to ba accommodated 
or from tha outarmoat part of any obatruction, 
auch aa a poat or part of a building atructura 
in front of tha dock. Aa a general rule, tha 
dock approach ahould ba at laaat twice tha 
iangth of the longaat tractor-trailer combina¬ 
tion. 

Tha width for each new parking apot or atall 
ahould ba 12 ft to accommodate tha longer and 


wider tractor-trajlar combinationa. Thia width 
can ba uaad for outaida parking or parking in 
an anoloaad dock araa. Uaa Tabla 2 aa a guide. 


TABLE 2 Minimal Parking Space or Dock 
Approach Length and Width (Width-12 ft) 


Overall length 
of tractor-trailer, feet 

Apron 

length, feet 

Dock approach 
length, feet 

40 

43 

83 

45 

49 

94 

SO 

57 

107 

55 

62 

117 

60 

69 

129 


3. Plan for good traffic flow. Whan prepar¬ 
ing tha plot plan, include; 

a. Vahicia movamant on sita. Vahiclaa 
ahould circulate in a countarclockwiaa direc¬ 
tion. Making left-hand turna with large vahiclaa 
anablaa tha driver to aaa mora aaaiiy tha tail 
and of tha vehicle. 

b. Sarvica roada. For two-direction traffic, 
roada ahould ba 23 ft wide. Thia will allow for 
a 3-f1 clearance between paaaing 8'^-ft-wida 
vahiclaa with a 1 %-ft aida clearance. For one¬ 
way roada, tha minimum atraightaway width 
ahould ba 12 ft. 

c. Roadway approachaa and intaraactiona. 

and approachaa to roadwaya ahould ba 
at laaat 30 ft wide lor two-direction traffic and 
at laaat 20 ft wide for one-way traffic. For a 
right-angle roadway intaraaction. a minimum 
radiua of 50 ft will ba aatiafactory for moat 
vahiciaa. However, if tha road ia wider than 
20 ft, tha minimum radiua may be dacraaaad 
to 35 ft. 

d. Padaatrian tanas Thaaa ahould ba located 
adjacent to a aarvica road, but aaparatad from 
tha roadway by a phyaical barrier. Tha width 
of tha lane can ranga from 4 to 6 ft. dapanding 
on tha volume of padaatrian traffic. 

4. Provida propar dock haight. Truok-trail- 
ara and pickup and delivery vahiclaa ara not 
built to any apacific bad haight; tharafora, 
docka for vahiclaa at planta and diatribution 
oantara cannot ba conatruotad to ona apacific 
haight. For moat trailara daaignad to handle 
dry marchandiaa, the vahicia bad haight will 
vary between 48 and 52 In. For aoma high- 
cuba trailara with amallar whaala, tha bad 
haight will be laaa than 48 in. Truck chaaaia 
with a “reafar" body will incraaaa tha bad 
haight up to 8 in. Pickup and delivery vahicia 
bad haighta will vary between 44 and 50 in. 
Vahiciaa with capacity loada can compraaa 
apringa and change tha bad haight. A aingla- 
axla trailer bad haight can change aa much aa 
6 to 8 in. 

To provida tha beat dock haight for a facility, 
a aurvay ahould ba mada of Iha typa of aquip¬ 
mant uaad to determine Iha bad haight of 
vahiclaa. aarvicing tha plant or diatribution 
canter. Different haighta may ba providad if 
all atraight trucka arrive at ona dock location 
and ail trailara arrive at another. In ganaral, 
aaiacting a dock haight lower—rather than 
higher —will enable tha driver to open or cloaa 
vehicle doora while tha truck ia at tha dock. 

5. Avoid pits and rampa if at all poaaibla, 
grade tha approach and apron araa for the 
propar dock haight and keep aquipmant near 
level. If loading pita and rampa cannot ba 
avoided, uaa tha following guidalinaa; 

a. If a ramp ia needed, grade Iha approach 
to tha dock ao that Iha truck or trailer ia nearly 
level. Equipment parked at a ataap angle ia un- 
aafa to load and unload. If tha front and of tha 
truck or trailer ia alavalad too much, the truck 


roof may alrika tha building whan backing in. 

6. Although moat loaded trucka ara da¬ 
aignad to pull a 15 percent grade, tha atarl-up 
grade for pulling away from a dock ia much 
lower, in addition, dock facilitiaa even if 
covered cannot ba kept dry in wet waathar. A 
3 paroant grade ia Iha maximum aliowabia for 
pulling away from a dock. 

6. Spacify door haight and width. Almoat 
all ahippar-conaignaa facilitiaa ahould have 
truck dock doora to provida aacurily and dock 
araa protection from wind, rain or anow whan 
vahiclaa ara not at tha dock. For moat inatalla- 
tiona, a 9-ft door width ia recommended for 
vahiclaa not perfectly apottad. Trailer widtha 
may incraaaa in tha future to 102 inchaa. Door 
widtha greater than 9 ft will cauaa axcaaaiva 
loaa of heal or refrigeration; doora laaa than 9 
ft wide will require extra maneuvering of 
vahiclaa for apotting at tha dock. 

To determine door haighta, aubtract the dock 
haight from 14 ft. In moat caaaa Iha door haight 
will ranga from 9 ft 8 in. to 10 ft. Thia height 
will accommodate up to 13-ft 8-in.-high trailara. 
If only atraight trucka deliver and pick up 
freight at tha dock, the haight of tha door will 
ranga between 8 ft and 9 ft 4 In. 

7. Install parmanant, aalf-tavating dock- 
boards. Inatallation of dock lavalara anablaa 
faatar turnaround of trucka and oontribulaa to 
incraaaad dock productivity. Permanently 
inatallad boarda ara aafar to uaa than portable 
boarda. Tha ona exception to Iha uaa of dock- 
boarda would ba for facilitiaa axcluaivaly utilis¬ 
ing convayora to tranaport freight out of or into 
vahiclaa. 

Tha dockboard apacification will depend on 
tha following factors: 

a. Oraataat height difference between the 
dock and bad of trucks or trailara serviced 

b. Typa of materials handling aquipmant 

uaad 

c. Typa of loada handled into and out of 
vahiclaa 

d. Typa of vahicia road aquipmant picking 
up or delivering freight 

After determining Iha maximum haight dif¬ 
ference from dock level, tha length of tha dock- 
board can ba calculated by using tha aliowabia 
percentage grade for tha typa of handling 
equipment used. Allowable grades ara shown 
in Tabla 3. 

TABLE 3 Parctnt of Grade foe Matariai 
Handling Equipmant 

Allowable percent 


Type of equipment of qrade* 


Powered handtrucks . . 3 

Powered platform trucks. 7 

Low-lift pallet or skid trucks. 10 

Elecuic fork trucks. 10 

Gas fork trucks. . 15 


* Contact manufacturer and check nanufacturar i spacificationi 
batora operating beyond allowebla percent of grade 

Moat standard truck dockboard lengths 
ranga from 6 to 10 ft. For moat applioaliona, 
dockboarda should ba 6 ft wide. Uaa 7-fl wide 
dockboard for loading or unloading unit loada 
with fork truck. 

8. Provida araa for accaaa to trucka. A 
minimum araa maaaurad inside tha plant from 
Iha edge of tha dock should ba kept clear and 
unobstruclad for rha movement of freight and 
materials handling aquipmant. Tha depth of tha 
araa muat allow for martauvarability of mala* 
rials handling equipment in and out of vahiclaa 
and for two-way cross traffic behind tha dock. 

If dockboarda ara uaad, provida a minimum 
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depth of 12 ft behind the inside edge of the 
boerd. If dockboarde are not used, allow 16 ft 
from the dock edge. If conveyors are used 
to toad and unload all freight, the requirement 
for a clear distance behind the dock edge will 
not apply. 

9. PrO¥idm tor v^omthor protociion. An 
alternative to a fully enclosed dock is the instal¬ 
lation of dock sheltera and canopies completely 
enclosing the space between the building and 
the rear of the vehicle. Dock shelters provide 
a closure between the truck and dock doors. 
Canopies provide a roof over the dock and 
should bo extended over the dock's entire dis¬ 
tance. In order to reduce the effects of wind, 
rain and snow, the installation of canopies 
should also include side panel walls extending 
from the building at each end of the dock area. 

Most shelters are designed to accommodate 
vehicles ranging from 10 ft to 13 ft 6 In. high. 
Dock shelters should be considered for plants 
and distribution centers which hove the follow¬ 
ing characteristics: 

a. Plant site is located in cold, windy or wet 
climate. 

b. A large concentration of people work in 
the area and the adjacent dock area. 

c. Female employees, performing stationary 
tasks, ore located near the dock area. 


d. Long loading and unloading time intervals 
occur at the dock. 

e. There is a limited range of vehicle sizes 
picking up and delivering freight. 

Canopies should extend a minimum of 8 ft 
out from the building to provide adequate pro¬ 
tection over the rear end of parked vehicles at 
the dock. For level driveways, the outside edge 
of the canopy should be no less than 1 6 ft high 
to accommodate 13-ft 6-in. trailers. If the 
height of ail vehicles using the dock is less than 
13 ft 6 in., locate the canopy 1 % ft higher than 
the highest vehicle. 

10. Evaluate fatty anctosed dock The initial 
cost of constructing a completely enclosed 
dock facility, compared with an outside dock 
facility, may be justified if: 

a. Maximum security is needed. 

b. Plant site is located In cold, windy or wet 
climate. 

c. Vehicles are dropped for overnight load¬ 
ing. 

d. High value merchandise is handled. 

e. Merchandise handled is sensitive to tem¬ 
perature and water. 

t. A large concentration of people work 
in the area and the adjacent dock area. 

If a dock is completely enclosed in a building, 
the width of each dock position should be a 


minimum of 12 ft wide. The overall clear height 
in the vehicle docking area should be a mini¬ 
mum of 1 % ft higher than the highest vehicle 
or legal height. For most installations, this will 
be a 1 5-ft overall clear height. 

The back-in type enclosure is the most com¬ 
mon type of completely enclosed dock facility. 
For this enclosure, each vehicle dock position 
has its own doorway for direct access to the 
outside as shown in Fig. 1. The distance from 
the leading edge of the dock to the inside of the 
doorway where the vehicle backs in should 
exceed the maximum length of the vehicles 
using the facility or the maximum legal length 
of the vehicle combination by at least 5 ft. For 
most installations receiving tractor-trailers, 
an overall length of 65 ft will meet this require¬ 
ment. 


DOCKING FACILITIES 

The primary consideration in planning mod¬ 
ern loading and unloading facilities lor motor 
transport equipment is to provide adequate 
space for efficient maneuvering into and out 
of loading position at properly constructed 
docks. No one plan will fit ail requirements, 
but careful study of present needs and future 
possibilities will determine the type and size 
of facilities essential to efficient operation. 

There is. of course, no set of standard dimen¬ 
sions covering the space required for maneu¬ 
vering the many possible combinations of 
tractor-trucks and semitrailers into and out 
of loading position at docks or in stalls and 
driveways. However, the maneuvering space 
required is largely dependent on three factors: 
<1) overall length of the tractor-trailer unit; 
<2) the width of the position in which the vehi¬ 
cle must be placed; and (3) the turning radius 
of the tractor-truck which pulls the unit. Inas¬ 
much as a tractor-trailer uses slightly more 
space to pull out than to back in, all reference 
to maneuvering apron space is based on the 
requirements for pulling out. 

Length of Tractor-Trailer Unit 

The length of tractor-trailer units to be accom¬ 
modated will vary in accordance with state 
laws and differing types of operation. Analysis 
of the specific problem will determine the 
largest vehicle to be considered. For the pur¬ 
poses of this discussion tractor-trailer units 
of 36. 40 and 46 ft are considered to be the 
most prevalent overall lengths. If an apprecia¬ 
ble volume of traffic is handled by "for hire” 
motor transport, it may be expected that the 
unit length to be accommodated will approxi¬ 
mate the legal limit in the stafe concerned, 
usually between 45 and 50 ft. It is obvious that 
commercial haulers will use the maximum size 
tractor-trailer practical for efficient operation 
within state limitations. In general, It may bo 
assumed that straight trucks can be accommo¬ 
dated in the space required for tractor-trailer 
units inasmuch as it has been impractical to 
build trucks oven approaching the length and 
cubic capacity of modern trailers. In some 
states trains of more than one trailer ore per¬ 
mitted. Such equipment is not being considered 
as it is assumed that each trailer in a train 
would be spotted separately. 

Width of Position 

The maximum allowable width of a truck or 
trailer is 8 ft and it may be assumed that virtu¬ 
ally all units (other than those for light city 
delivery) are built to take full advantage of 
this dimension. 
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H in^for city trucks. 

(C) Conci'cte aproyi of the dimensions shown 
will accommodate trailers from 22 to 40 ft 
long. 

(D) Additional slab length recommended to sup^ 
port tractor v'heels. 

(E) General rule for distance required: total 
length of tractor-trailer times 2. 

Trailer width—H ft 

Trailer stall width—10 ft minimum, 12 ft 
recommended. 

Fig. 2 Recommanded dimensions and cleaiances for truck loading docks. 


The conaensua among transport and traffic 
men interviewed ia that 12 ft ia a very desirable 
width for stalla or truck positions. Slightly 
narrower position widths can be utilized when 
necessary but should be avoided in order to 
reduce the possibility of damage to equipment 
and loss of time for jockeying into position. 
Also, as position width incraases, the apron 
apace required for maneuvering will decrease. 

Trailer Oimansions Average dimensions of large 
trailers are shown in Fig. 2, along with recom* 
mended dimensions and clearances for dock 
structures. 

Turning Radii of Tractor-Trucks 

The turning radii of tractor-trucks have a defi¬ 
nite bearing on the apron space required for 
maneuvering equipment. However, because 
of the variation in this dimension among trucks 
of different types, capacities and makes, a high 
average turning radius has been used in arriv¬ 
ing at reaommendations regarding space 
requirements. 

The requirements of heavy-duty units with 
extremely long turning radii call for special 
consideration. If such equipment is a factor 
in any operation, a special study should bo 





When designing for ramps, dips, or crowns 
in the terminal area, special care must be 
taken to provide clearance at the points 
indicated in the diagram. Actual dimensio 7 is 
must be obtained. Cab clearances are more 
critical when the combination is jackknifed. 
Landing gear height (4) 7nay be as low as 
W in. 

Fig. 3 Critjeal points for clearance. 


made to determine the space required. Units 
utilizing cab-over-engine truck-tractors have 
somewhet shorter turning radii for the some 
lengths and consequently require less apron 
space than units with conventional tractors. 
Many of these tractor-trucks are in use, but 
few shippers can count on their exclusive use. 

Apron Space Required 

The apron space required to maneuver tractor- 
trailer unite into or out of loading position in 


one maneuver has been worked out in practi¬ 
cal tests with standard equipment handled by 
experienced drivers. Inasmuch as a high aver¬ 
age turning radius has been arbitrarily used 
to provide a margin for differences in equip¬ 
ment, the variable factors were overall length 
and position width. The epron spmee required 
is tneesured out from the outermost pert of 
any vehicle or other possible obstruction in 
the area of the maneuver (Fig. 4). 

In the case of a single-position unobstructed 
dock (Fig. 4a), the distance would be measured 
straight out from the dock. However, if a can¬ 
opy or roof, supported by posts (Fig. 46) should 
be present to protect the loading area, the dis¬ 
tance would be measured out from the posts. 
If it is necessary to spot a trailer alongside 
another vehicle (Fig. 4c), the distance would 
be measured from the outermost point of the 
vehicle obstructing the mr.neuver. When a 
stall or driveway is involved (Fig. 4d), the dis¬ 
tance would be measured from the outermost 
obstruction, such as a curb, pole, or vehicle, 
etc. 

It is highly recommended that at least the 
minimum apron space be allowed and that 
it be kept clear for the approach and maneu¬ 
vering of transport units. 

In locations where the proper apace is not 
available for parking in one maneuver, trailers 
can be Jockeyed into position. This, however, 
is a time-wasting, costly, and unsatisfactory 
process for both commercial and private trans¬ 
port operators. 

Overhead Clearance 

Standard trailers vary in height up to \2'/» ft. 
Consequently, it is recommended that 14-ft 
clearance be provided at docks or in yards, 
driveways, doors, stalls and interior roadways. 
Special transportation conditions such as 
delivery of large machinery may require greater 
clearance. 



fcl Alongside other vehicles 


r 


(a) Uriobstructed dock 


(bl Post supported canopy 
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Fig. 5 Turning claaiance for drivewny. 

Drainage 

Roofs or canopies over loading docks should 
be constructed so as to avoid drainage into 
the loading area. This precaution will reduce 
the hazards of mud and ice and the resulting 
loss of traction. It is particularly important 
to prevent ice formation on the pavement where 
tractor and trailer are coupled. 

Traffic Congestion 


and obstructions. Railroad crossings, auto- 
mobila traffic, parked vehicles, and material 
carelessly stored outside all contribute to 
delays in pick*up and delivery. If a right-angle 
turn must be negotiated in a narrow driveway, 
extra clear space should be provided on the 
inside of the turn to eliminate maneuvering. 

For instance, in a driveway 12 to 14 ft wide, 
the triangular area, formed by the inside corner 
of the turn and the two points 24 ft on each 
side of the corner, should be left clear. This 
will allow proper clearance for the turning 
radius of the tractor-truck and the cut-in of 
trailer wheels. 

Turning Clearance (see Fig. 5) 

Site 

Locmtion: In selecting a site, consider the 
following factors: 

1. Proximity to pickups, deliveries, and 
connecting carriers 

2. Accessibility to main traffic arteries 

3. Obstructiorrs such as bridges, under¬ 
passes, and railroad crossings 

4. Zoning 

5. Urban and regional plans; future growth 
pattern of city 

6. Transportation facilities for employees 

7. Utilities 

Grade. Site should be approximately level: 
maximum slope 3 percent; minimum slope for 


Paveme/it. 6-in. concrete slob reinforced 
with 6 by 6 in. No. 8 gauge welded wire mesh; 
expansion joints 30 ft on centers. 

Ponco: 2-m. wire mesh No. 9 gauge, 7 ft high 
including several strands of barbed wire at 
the top. Protect the fence from damage by 
trucks by placing bumpers or 2-ft-high earth 
curbs 5 to 15 ft from the fence, depending 
upon the typo of truck using the yard. In car 
parking areas place bumpers at least 3 ft from 
the fence. 

Dock Building 

Orientation: If possible, place the long 
dimension of the building parallel to the pre¬ 
vailing storm winds 

Column spacing: Depends upon stall width. 
Recommended stall width 12 ft, column spac¬ 
ing 24 ft. 

Width of building varies from 45 to 70 ft. 
depending upon the type of operation: usual 
figure is 60 ft. 

Height: Minimum clear interior height. 12 ft. 
Roof overhang or canopy projection —3 ft 
minimum, no maximum (the longer the better); 
usual figure, 12 ft. 

End walls: May be extended a similar dis¬ 
tance for better weather protection. 

Doors: Overhead type. 8 to 10 ft wide by 
8 to 9 ft 4 in. high; the larger sizes are more 
usual. 

floor: Reinforced concrete designed for a 
live load of 150 to 250 psf; nonsiip finish 
(float or abrasive). 

Bumpers: Wood usual; steel or rubber may 
be used. 

Slaps. Iron bar rungs set in concrete dock 
front are less expensive than stairs; provide 
one sat of steps per four stalls. 

Light: IS footcandles recommended; sky¬ 
lights optional. Floodlights arranged to shine 
into truck or trailer bodies are required, also 
floodlights for the general yard area. 

Heat: Required in northern areas: suspended 
unit heaters or radiant heat in floor slab may 
be used. 

Ventilation Mechanical ventilation required 
if fork-lift trucks are used. 

Sprinklers: Recommended for entire dock 
area. 

(See Figs. 6 and 7.) 

Offices 

The office facilities may include any or all 
of the following: 

General office 
Message center 
Billing office 
Cashier 

Telephone room 
Foreman's office 
Office manager 
Terminal manager 
Operations manager 
Salesmen’s room 
Record room 
Heater room 
Central checking 
Drivers' locker room 
Transportation department 
Dormitory 
Cafeteria 

Drivers' ready room 

Dther Facilities 

Maintenance shop 
Fueling area (near shop) 

Weighing area 

Truck and trailer parking area (two parking 
spaces per dock stall recommended) 
Employee and visitor parking area 


So far as possible, loading areas and ap- drainage. 1 percent. Storm drains recom- 
proaches should be free from general traffic mended 60 to 75 ft on centers, 100 ft maximum. 


, Fue/ 


sto' to rso" 
Truck Parking 113 
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Truck Types and Dimensions 



Tractor Samitraikr 



City Delivery Tractor-Semitrader 


T raclor 


Doubles 



Fig. 8 

"How Big h a Truck—How Sharp Do»% It Turn," The 
Operations Council of American Trucking Association, 
Inc., Washington, D.C.. 1974. 
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Truck Types and Dimensions 




Conventiorsal 

Semitrailer 

Doubles 

Semitrailer 

City Delivery 
Semitrailer 

S * Overall Semitrailer 
Length 

32 45 ft0 

40 ft most common 

22 28 ft 

27 ft most common 

20 28 ft 

H * Overall Semitrailer 
Height 

12 14 ft® 

12 14 ft® 

12 14 ft® 

DH > Dock Hei^t of 
Semitrailer Floor 

48 54 in 

48 54 in 

48 52 in 

(44 in. Straight Truck) 

RO • Semitrailer Axle 

Setting 

4 12 ft 

3 4 ft 

3 4 ft 

LG * Landing Gear 

Raised Height 

10 in 

10 in 

10 m 4 in for 

Dolly Converter 

GO Landing Gear 

Offset 

82 in 

82 in 

63 in 

KS Kingpin Setting 

12 64 in 36 m Std 

12 64 in 38 in Std 

12 64 in 36 in Std 


@ • 


Re9ulated by sute for various states 8f regions 
Dimensions for empty semitrailers 
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DESIGN CONSIDERATIONS 

Site Planning—Soma Physicol 
Da»ign Goidalinat 

Planning specific building sites in industriol devel¬ 
opments requires a number of considerations. 
These considerotions include setback require¬ 
ments. truck loading and maneuvering depths, 
vehicular parking needs, building coverage, and 
rail service requirements. 

Building setbacks from the fronting street will 
vary between setting the building on the property 
line and therefore having a zero front yard, to 
a setback of 50 ft or more. If vehiculor parking 
is placed in front of the buildings, and allowed 
on one side only, 40 to 45 ft should be provided 
for the driveway and parking stalls. If parking 
is allowed on both sides of the driveway. 60 to 
65 ft should be provided. Side and rear building 
setbacks usually will be less than front setbocks. 
They typically range from no setback required 
to 15 ft. Truck and rail loading needs may control 
building setbacks along side and rear lot lines. 

Truck looding and maneuvering depths from 
edge of dock to edge of maneuvering area ore 
variable depending upon anticipated traffic. Suc¬ 
cessful warehousing operation can occur with as 
little as 85 ft of truck docking and maneuvering 
depths, whereas the recommended depth for 
trucking terminals for larger trucks (45-ft trailer 
length) Is as much as 129 ft. (See Fig. 1.) 

Vehicular parking needs will depend on build¬ 
ing use. Warehousing generally will hove fewer 
occupants which enables auto parking to be ac 
commodated near the front end of the truck load¬ 
ing oreq. Higher densities will require devoting 
as much as one side of the building to vehicular 
parking. Seventy-five feet should be allowed for 
parking and landscaping if one aisle, and parking 
stalls on either side, are considered sufficient. The 
ratio of parking spaces required to building will 
relate to employee densities and to employee 
commuting habits. Keeping the oreo of pavement 
to the minimum required to accommodote porking 
needs will have significant effect on storm droin- 
age design. The developer, users, and public 
agencies will be well advised to design parking 
standards with this objective in mind and to pro¬ 
vide minimum porking with initial site develop¬ 
ment with provision for additional expansion os 
empirical studies indicate.' 


SOURCE: lodusErial Developmenf Handbook. UU—TK« 
Urban Land Institute, Washington, D.C.. 1973. 

* Special Traffic Generator Study—Irtduitrial Genera¬ 
tions. Report no. 2 (Dover, Delaware: State of Delaware, 
Department of Highways ond Transporiotion, 1973). This 
report prepared detailed analyses of 22 industrial users, 
the parking rotios ranged from 0.21 spaces per 1,000 
square feet of floor area to 20 spaces per 1.000 square 
feet of floor area. The firm with the lower rotio monufac- 
tured chemical products; the firm with a higher ratio 
wos a clothing monufocturor. Of the 22 industriol firms 
studied, 11 had ratios of less than one space per 1,000 
squore feet of floor area,- si* had ratios of less then 
two spaces per 1,000 square feet of floor oreo; and 
only five had over two spaces per 1,000 square feet 
of floor space and with the e*ception of the one with 
20 spoces per 1,000 square feet of floor area, all of 
these were below a four-to-one ratio. 


To provide moximum return on investment, 
building coverage which gives the highest per 
centage site coverage is generally desired by the 
developer. However, building coverage may be 
limited by zoning or by parking needs of the 
occupants. Building coverage above 50 percent 
often can be achieved for warehouses whereas 
offices and light manufacturing, with their sizable 
parking needs, may be In the 30 percent ronge 
of building coverage. 

Rail service requires about 15 ft from the cen¬ 
terline of the spur track to the rear property line 
when the drill or lead track is centered on the 
property line. If, however, the rail drill track Is 
in its own right of woy, then inside building rail 
service is most economical of land and improve¬ 
ment costs if the building con be constructed to 
the property line. An allowonce of 150 feet should 
be made for bringing the roil from the lead trock 
to o point parallel with the building. This is impor¬ 
tant in planning the distance from the building 
to the side property line because roil spur geomet¬ 
ries will require an easement on the property next 
door if the building must be set near the side 
property line. 

Building dimensions ore variable; however, 
most structures fall within the square to two-to- 
one ratios of length to width. 

Plotting Tochniqudft 

A primary objective in preparing o preliminary 
plon for industrial development is to provide maxi¬ 
mum flexibility. Because the needs of prospective 
users cannot be known in advance, the layout 
of streets and rail leads must be done to create 
a plan which provides lots of various depths. Lots 
200 to 300 ft in depth are popular. Large lots 


may range from 500 to 700 ft in depth. Establish¬ 
ing lots for such depths will permit later introduc 
tion of a short cul-de-sac street to break these 
deeper lots into two medium-depth parcels. 

Cul-de-soc streets should end in a paved turn¬ 
around 100 ft in diometer. This diameter will ac¬ 
commodate larger trucks, including 45-ft trailers, 
and will allow a 180-degree turn without backing. 

A further objective of lot layout should be to 
minimize the number of at-grode rail crossings 
of major roads within the development. In areas 
with high density uses, such vehicular traffic inter¬ 
ruptions ore particularly annoying; and automatic 
crossing protection is often required at the devel¬ 
oper's expense. 

Submittal of o preliminory plon to the commu¬ 
nity reviewing agency will estoblish a pattern for 
the orderly submittal of record plats. While prac¬ 
tices vary, it is desirable to make a minimum 
initial commitment when filing a record plat of 
roads and parcels. This minimum commitment will 
retain flexibility ond will provide control over the 
amount of funds paid in filing fees, when these 
fees ore based on area recorded. (See Fig. 2.) 

Roil Service 

When rail service to industrial developments is 
contemplated, the developer should contact the 
railroad company's industriol development de¬ 
partment as early os possible to determine which 
provisions are necessary for service. As ULI Indus¬ 
trial Council member O. G. Linde points out, such 
things as reciprocal switching limits, frequency 
of switching service, cor supply, and general rate 
considerations, can be very important. He sug 
gests, "A project might experience slow develop 
ment simply because the development is located 



Fig. 1 Truck loading ond manouvoring configuration. 
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outside reciprocal switchir^g limits, thereby mak¬ 
ing it unattractive for industries to locate at a 
local station on one raiirood when a significant 
share of their rail traffic originates or is destined 
on other railroads." 

Assuming the desirability of rail service has 
been determined and the mix of land to rail served 
versus nonrail has been determined by market 
studies, several engineering and design factors 
must be considered—including topography, soil 
conditions, drainage, existing improvements, 
right-of-way access, building setback require¬ 
ments, operational requirements, elevation und 
alignment of existing tracks, desire for in-plant 
rail service, and most suitable pointfs) of intersec¬ 
tion with existing tracks. As ULI Industrial Council 
member Otto Pongroce points out, 'The location 
of rail access and the direction of that access 
from the main line must be discussed with the 
serving railroad since they may object to the point 
and direction of service that is most desirable 
for the developer." 

While procedures vary, the cost of the lead 
track through the development is generally borne 
by the developer including the switch and spur 
track up to the property line of the irsdividual 
tenant; the tenant generally pays for the remain¬ 
ing spur length. The railroad may participate in 
the costs of providing lead tracks to serve the 
several industrial sites within an industrial devel¬ 
opment through refunds to the developer based 
on car loadings. Switching tracks, sidings, and 
yards for storage may be necessary if required 
by the railroad. This additional trackage is of 
considerable value to the railroad since it facili¬ 
tates operations. The developer should negotiate 
the cost of such additional trackage with the rail¬ 
road. 

Historically, the community has not been in¬ 
volved in the provision of rail service. It has been 


the function of the developer to work with the 
railroads and share the costs based on mutual 
benefits. This function is in controst to other onsite 
and offsite improvement such os streets and utili¬ 
ties. Frequently, communities have lent public 
powers such as improvement district financing in 
order to provide these facilities to further develop¬ 
ment of an employment and industrial tax base 
for the community [s/c]. 

All rail service must conform to the requirements 
of the railroad company which will be operating 
over the facility. Also, rail service is subject to 
public service commission requirements. Many 
states have rules and regulations prescribed by 
lawful authority for clearances to or under adja¬ 
cent buildings, structures, or physical obstruction 
of any kind. 

Approval of railroad plans and construction 
is at the discretion of the railroad company. Close 
contact with raiirood officials is desirable through¬ 
out all phases of planning, design, and construc¬ 
tion. Agreements must be made between the rail¬ 
road company and owner for operation and 
maintenance of private tracks. 

The railroad company may furnish guidelines 
and standards for design. Every effort should be 
made to obtain the required information prior 
to any detailed layout. 

For design purposes, the following information 
should be obtained from the roilroad: 

■ maximum horizontal curvature and minimum 
tangent distances allowed for the type of 
layout, 

• maximum grades allowed for transfer and 
storage, 

• vertical curve requirements and maximum 
rate of change of grade, 

• standard vertical and horizontal clear¬ 
ances—for lateral clearances, between cen¬ 
terlines of track and to fixed objects. 


■ turnout numbers to be used from the existing 
track and within the proposed layout, 

■ lead distances for the turnouts to be used, 

• weight of roil for existing track and for pro¬ 
posed track, 

■ typical sections for roadbed width, slopes, 
ballast, ties, and rail configurations, and 

• technical specifications. 

Track design standards, such as standard rail 
section, turnouts, guard roils, frogs, plank cross¬ 
ings, signals, and others, ore available from the 
railroad company. 

Other design considerations include drainage, 
earthwork, slope stobility analysis, crossings, 
rights-of-way, and special conditions required for 
the project. (See Pigs. 3 to 8.) 

Whether done by the railroad or by the devel¬ 
oper, the construction of all tracks and appurte¬ 
nances should conform to the best construction 
practices as prescribed by the Manual of the 
American Railway Engineering Association 
(AREA). 

As a rule-of-thumb, when o development is roll- 
served: (1) the rail lead track and nearby street 
elevations will generally approximate one an¬ 
other; (2) the minimum rodius of curvoture of the 
track will be between 350 and 400 ft; (3) maxi¬ 
mum permissible gradients along spur frocks will 
be about 1 to 2 percent; and (4) the dock 
height should be set from 3.5 to 4.0 ft above 
top of rail of the spur frock. 

In deciding whether to provide rail service, ond 
what portion of a development should be roil 
served, it is important to consider the amount 
of land in an industrial development which would 
be consumed by rail service. Admittedly, some 
of this land would be in required yard setbacks 
but this area could be used for parking, truck 
loading, or in some instances, structures—if not 
required for rail. 
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RAIL SERVED BUILDING LAYOUT 

BUILDING COVERAGE « 5Z% OE SITE 

RAIL IN RIGHT-OF WAY, BlDQ SETBACK, SPUR ALONGSIDE BlOG 


Fig. 3 


NOTE 

SPUR LAYOUT REQUIRES EASEMENT ON ADJACENT 

property easement can be eliminated by 



RAIL IN EASEMENT, BLDG SETBACK, SPUR ALONGSIDE BLOG 


Fig. 4 
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V STREET RIGHT - OF-WAY 



BUILDING COVERAGE » 56% OF SITE 

RAIL IN RiGMT OF WAY. BlOG ON PROPERTY LINE, SPUR INSIDE BlDG 

Fig. 5 



RAIL SERVED BUILDING LAYOUT 

BUILDING COVERAGE * 52% OF SITE 

rail in easement. BLOG SETBACK, SPUR INSIDE BLOG 
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TYPICAL PLANS 
FOR INDUSTRIAL TRACKS 

Typical Roadbed and Ballast Section 


Centerline of track 



‘American Railway Engineering Association 

“If natural ground does not provide good drainage, B"* of porous material must be installed. Note: No draining to be diverted to 
railroad ditches without consent of railroad and agreement with railroad. - 

rifl. 7 


TYPICAL CLEARANCE SECTION 
INSIDE BUILDING 



‘Minimum distance can be reversed, as long as 8'-6" minimum + “X" is maintained on one side. Note: “X” = Add 1" per degree 
of curvature until car is totally on tangent track. 

Fig. 8 
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Land Use 

Density 

(Employees/Acre) 

Traffic Generation Rate (Vehicle Trips Per Day) 
Number/Acre Number/1,000 Sq. Ft. Floor Area 

Range Typical Range Typical 

Highly automated industry ... 
low employee density 
(refinery, warehouse) 

. 5 

2-8 

4 

0.2-1.0 

0.6 

Light service industry. 

single-lot industry 
(lumber yard) 

. 5-20 

6-30 

16 

0.4-1.2 

0.8 

Industrial tract . 

(5 acres) 

(machinery factory) 

. 20-100 

30-160 

70 

0.6-4.0 

2.0 

Office campus. 

. 100 

150-200 

170 

3-8 

4 

research & development 
(research industry) 





Mixed central industry. 

small industrial plants 

. Varies 

10-100 


1-4 



80UKCE: National Cooparativa Highway Reaaarch Program, Raport 121. “Prolactlon of Highway Utility." 


Traffic Oanarofian 

Undarstanding the natura and axtant of trofRc 
ganaratad by voriout utai of land ii impoftant 
to tha industrial land davalopar in providing for 
odaquota roads. Small land davabpmants may 
not in thamsalvas ganarota sufRciant traffic to 
craota on ovarlood of tha axisting road natwork. 
On tha othar hand< industrial plants oftan ganar- 
Ota substantial traffic which must ba occommo> 
datad by tha road systam. Standard valuas for 
tha amount of traffic ganaratad for various usas 
of land ara not ovoilobla; howavar, typical voluas, 
bosad upon axparianca, can ba usad. Tha traffic 
ganaratad is ganarally axprassad in tarms of tha 
numbar of trips par ocra, or par 1,000 squora 
faat of gross Aoor araa. 


In traffic ganaration studies for industrial areas, 
tha principol measure of density is amployaas par 
acre. Tha operations with lowest ampioyaa dan- 
sity ara highly automated industries or wore* 
houses supporting fewer then 5 amployaas par 
ocra. A second doss is light service industry, gen¬ 
erally located on small parcels and having 5 to 
20 amployaas par acre. An industrial troct in a 
larger development with more intensive employ- 
mant may hove from 20 to 100 amployaas par 
ocra. One of tha most intensive industriol classes 
is office industry (research and davalopmant). An 
industrial site of this type may support more than 
100 amployaas par acre. A fifth class is mixed 
industrial davalopmant which has a variable am- 
ployaa density. Traffic ganaration rotas are indi¬ 


cated in vehicle trips par acre and in vehicle trips 
par thousand square faat of floor area. (Sea Table 
1 .) 

As a general rule, one lane of pavement will 
handle from 800 to 1,200 trips per hour within 
tha development. The octuol number of cars ac¬ 
commodated within these limits is a function of 
several parameters including street layout, traffic 
control at intersections, and adequacy of high¬ 
ways serving the site. Therefore, all complex traf¬ 
fic movement should ba analyzed by a traffic 
engineer to assure adequate design. 
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By FRANCIS W. GENCORELLI. RA, AIA 


ESTABLISHING LIAISON 

In moat building types, the initial step iB site 
selection. In the riew*plant project, a consider* 
able amount of time must be spent in establish* 
ing liaison with the client's organisation and 
explaining the relevant problems to the client's 
planning team. The fact that most plant con¬ 
struction will be done by corporate clients 
makes it imperative that the source of respon* 
’sibility be clearly established. This will make 
It possible to avoid misunderstandings about 
the relation of the proposed type of plant to 
its site, to Its output, and to the future poten¬ 
tial of the business. 

As the first step, an organization team con¬ 
sisting of responsible production and engineer¬ 
ing people should be established. Qualified 
outside counsel should then be selected. 

The team of internal production and engi¬ 
neering people should be freed from all routine 
duties so that they may concentrate on the now 
construction program. This is vitally important, 
since no one can do the kind of creative think¬ 
ing and reacting to creative thinking that a now 
project colls for if he is surrounded with the 
routine that is a necessary feature of every 
management procedure. 

An orientation period is necessary to tune 
everyone in to the right point of view. A gen¬ 
eral consensus about the project should pre¬ 
vail. Everyone should be made to realize that 
decisions on site selection and plant building 
design will have an immense influence on oper¬ 
ating costs and plant maintenance. It is impor¬ 
tant that the internal organizational team set 
itself to gather all necessary input information 
concerning the company's past growth, so as 
to have available necessary documentation 
for the future steps in the design. (See Fig. 
1.) 

THE SECOND STEP-SELECTION OF PLANT 
SITE 

To a larger degree than is readily apparent, the 
site has a direct influence on the ultimate effi¬ 
ciency of the plant through the effects of site 
factors on plant design and construction. The 
consultant should be selected before a site 
decision is made In many cases management 
selects the plant site, pays for it, and then 
requests the outside consultant to design the 
plant. The outside consultant must then design 
around the site conditions. The owner and his 
internal organization, together with the out¬ 
side consultont, have many factors to consider 
in the survey of possible sites: physical, eco¬ 
nomic, legal, social, site size, climate, land 
topography, soil conditions, availability of 
raw materials, etc. These are too numerous 
to consider in detail. They are provided for in 
the following Plant Site Analysis Input Sheets 
used by the author s firm in the past (see Table 
1 and Fig. 2). 

THE THIRD STEP-PREPARING THE 
FUNDAMENTAL LAYOUT 

The design of an effective plant layout is a prob¬ 
lem of defining and responding to the analysis. 


It is a system of rational three-dimensional 
analysis and evaluation. From the input devel¬ 
oped by the internal organization, the outside 
consultant can analyze the existing flow activ¬ 
ity space requirements, primary and secondary 
adjacencies, etc. It is imperative that the out¬ 
side consultant be made fully aware of the 
idiosyncrasies of a particular product and a 
number of products produced in similar pro¬ 
cesses. A plant can have a layout based on 
production or on a process. If a company pro¬ 
duces a large quantity of a few products, then 
you function on a product layout. If a company 
produces a great number of products, each 
with relatively small runs but similar pro¬ 
cesses, then you design on a process layout. 
In developing a new-plant project, it is obvi¬ 
ously very unwise to consider immediate needs 
only. The wise management will consider its 
needs on a long-range plan. The entire plant 
site should be laid out for at least a 25-year 


period, with the particular building project 
built to serve only the needs of the next 5 
years—all of which can only be projected from 
sales reports and anticipated markets. Expan¬ 
sion by growth can be a fairly accurate pro¬ 
jection: however, expansion by acquisition 
cannot be easily determined. In one instance, 
a project increased by 300 percent during the 
construction period because product lines were 
added through company acquisitions. 

The following is the initial breakdown of 
area allocations: 

1. Administration 

2. Employee facilities 

3. Research and control 

4. Manufacturing 

5. Warehousing 

6. Internal engineering 

7. External engineering 

Figure 3 shows area relationships 



Fig. 1 Organitatioiial chart. 

TABLE 1 Rating Summary* 


Site element Rating 

Labor supply and union history . 20 

Public utilities and water .. 12 

Freight and transportation . 10 

Tax conditions 6 

Site characteristics 7 

Population mix. growth, and proiection. 6 

Human transportation 4 

Protection, fire, police, legal . 4 

Local politics and attitude 4 

Local industrial mix. 4 

Climate. 4 

Local living facilities 6 

Local educational facilities . . . 6 

Local recreational facilities 4 

Freedom from natural disasters . 3 

100 


* Factors; poor, 1; fair. 2; good, 3; excellent, 4. To evaluate site, multiply point 
rating by factor She should rate 80 percent overall and rate at least 'good*' in those 
elements that are of special importance 
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Will local* county* or state authorities provide funds 
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EXPANSION 2 
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Fig. 3 Basic area relationships. 


1. Administfation 

The following orgenixational relationships 
must be worked out before the planning of 
this area can be developed: 

a. Reception Room 
Number of seats 

Receptionist — special or part of the general 
office, extra duties (typing, etc.), equipment 

b. Executive Area 

Private Offices — number, occupant of each, 
size of each, furniture and equipment for 
each, closets 

c. Oepartmenu and/or Divisions 

Accounting, bookkeeping, production, etc. 

d. Private Offices in Each Department 

Number, occupant of each, size of each, fur¬ 
niture and equipment for each, closeta 

e. General Work Areas in Each Department 
Personnel in each, equipment in each, stor¬ 
age requirements for each 

f. Special-Purpose Rooms/ Areas 

Conference room 
Library 

Projection room 
Mail and shipping 
Reproduction room 
Secretarial pools 
Telephone equipment rooms 
Hospital areas 
PBX room — typo of board 
number of positions 
IBM room 
File room 

Private toilets and showers 
Stock and storage rooms 
Rest rooms 

g. General Information 

Interrelationship of person and department 
Clothing space 
Time clocks 
Water coolers 



D 

□□ - 


[=] ^ 



n 


n n 

□ 


lJ □ 

□ □ 


n 



Lzin 


(0) PRESIDENT 
300 SO FT 


(t» COMPTROLLER AND (c) ASSISTANT V P 

SENIOR V.P. MANAGEMENT 

196 SO FT 150 SO FT 


(0) AUDITORS 
(SHARED OFFICE) 
150 SO FT 



(e) ACCOUNTING 
130 SO FT 


1?= 


•=— 

T 



□ 


1 

1 

1 

□ 

1 1 

_ 


_ 

1 

1 

□ 

ll- 


□ J 



i_ i 



^_1 


(g) SUPERVISOR 

(f) EXECUTIVE secretary (DEPARTMENT HEAOI 

B5 SQ.FT 80 SO. FT 


(h) GENERAL 
OFFICE SPACE 
60 SO. FT. 


(.) general office space 

NO OUTSIDE CONTACT 
A8 SO.FT 


Fig. 4 Office areas. 
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Special lighting requiramanta 

Plumbing raquiramanta—apaoial ainka, 
ate. 

Intarcom raquiramanta 

Our eapariance haa ahown that a study of the 
raquaata for space by department heads in pro¬ 
posed administration areas haa resulted in 
subjective judgments baaed on ago-oriented 
raquiramanta for space rather than objactive 
judgments of function. The space atandarda 
ahown in Fig. 4 should be used in planning the 
administration facilities. 

In order to develop plans as accurately as 
possible, the following program must be 
initiated; 

1. Survey of existing personnel, furniture, 
and equipment 

2. Determination of approximate square 
footage of each department 

3. Space analysis interviews with depart¬ 
ment supervisory personnel to determine 
existing space problems, their views on future 
projections, and the functional adjacencies 
of the departments 

4. Review of factors which would have an 
affect on both immediate and future depart¬ 
mental space requirements 

5. Area standards recommandad 

6. Determination of square footage required 
for all departments with an itemized breakdown 
by type of space, i.e., private office space, 
general office space, and miscellaneous arees 

The projected requirements developed are 
based on the assumption that present policies 
and procedures will continue to apply in the 
future. Obviously, the company will initiate 
new policies and procedures and introduce 
new methods of operation- However, the extent 
to which any such changes would affect the 
projected area requirements could only be con¬ 
jectured. Therefore, to minimize arbitrary 
judgments which would tend to dilute the 
validity of a study, consideration should not 
be given to such possible eventualities. 


2. Employee Fecilities 

Both the quantity and the quality of the product 
depend not only on the sequence, precision, 
and efficiency of the factories, tools, and ma- 
chinas but on the proficiency, pride, and fit¬ 
ness—both mental and physical —of the per¬ 
sonnel. The development of factory design 
in recent years has becoms more and more 
concerned with creature comforts for the 
employees. 

The facilities should be near the work space, 
so that no time is lost getting back and forth, 
but they should be sufficiently insulated from 
the sights and sounds of the work area itself 
so that a real change of scene is provided. If 
a pleasant outside view is available, it should 
obviously be used. (See Fig. 5.) 

A clear distinction should be made between 
quiet lounging places and recreation and cafe¬ 
teria areas. The problems are interesting, the 
solutions may be various, but the reigning 
criteria seem to be constant —cheerfulness, 
comfort, and durability. 

The areas in this category include the fol¬ 
lowing; 

Cafeteria and kitchen 

Coffee lounges 

Recreation areas (indoor and outdoor) 

Quiet lounges 

Factory men's and women's lockers and 
toilets 

Office men's and women's lockers and 
toilets 

Meeting rooms 

First Aid and nurses station 


TABLE 2 MiRimum Toiltt Fixture Requirements (New York Stete Lebor Code) 
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Fig. 6 



RECEIVING BY TRUCK 


(o) 





> 


SEME 

u 

LY 

^ > 

V 

WARE¬ 

HOUSE 


r-<- 


o 

_q:_ 

CL 

s 

- ^ - 

IT 

NG 

[1 


WAREHOU 

iE 

i 



V > 


DISTRIBUTION 




SHIPPING BY TRUCK 
OR rail 

RECEIVING BY TRUCK 
OR rail 


Fig. 6 (a) Layout by product, (b) Layout by procets. 
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3. Manufacturing 

Thff frond toward aufontafton hao had a pro* 
found effect on plant design. Automation 
reduces employee density while increasing 
output. In terms of building area required, 
manufacturing space has diminished by some 
50 percent in the last 10 years for the same 
process. Needless to say. productivity has 
increased by close to 400 percent. 

As discussed previously, a plant can be 
designed under two different concepts, depend¬ 
ing on the product and the number of products. 
Product layout can be said to be linear while 
process layout is parallel. This can best be 
decided by a flow-activity study showing num¬ 
ber of products and the quantities of each. 
(See Fig. 6.) 

The importance of flexibility in internal con¬ 
struction cannot be staled strongly enough. 
Except in factories producing one product 
(e.g., automobile assembly plants), the need 
is mandatory. When a manufacturer is pro¬ 
ducing several products and one succeeds 
far in advance of the others, his plant must 
be flexible enough to handle this emphasis 
The other product lines must be held back 
until an expansion program is begun. 

The following is a list of criteria for produc¬ 
tion-line evaluation: 

1. Ease of flow of materials 

2. Degree of flexibility 

3. Ease of expansion 

4. Ease of personnel movement 

5. Ease of supervision 

6. Least initial investment 

The outside consultant, working with the 
organizational team, can synthesize the above 
criteria to produce an effective plant layout. 
In any plant design, it is essential that the out¬ 
side consultant have available the detail for 
the present and projected manufacturing 
machinery. From this, the experience, knowl¬ 
edge, and imagination of the designer will yield 
the dividends. As used in the design of the 
administration spaces, templates or space stan¬ 
dards per machine must be established. ’ ar¬ 
ranged, and rearranged to produce the beat 
organization of equipment and spaces 

4. Research and Central Facilities 

In the modern plant areas for research (product 
development) and control, laboratories are a 
must. As the size of the plant —and, in turn, 
laboratory facilities—increases, a strong case 
can be made for separating the two, which are 
basically similar installations. In the case of 
chemical, pharmaceutical, and dermatological 
plants, adjacent to each research laboratory 
should be a pilot plant installation which can 
produce, on a smaller scale, simulated manu¬ 
facturing processes. In extremely large manu¬ 
facturing plants, the research and product 
development facility should be in a separate 
building. 

Flexibility is mandatory in the layout of 
research and development facilities. Any re¬ 
search program can be maneuvered to concen¬ 
trate on a particular channel once the manu¬ 
facturing advantages of a particular area of 
research are promising. To effect this, all or 
most of the research personnel will be concen¬ 
trated on this product development An in¬ 
flexible laboratory layout can preclude this 
possibility. 

It IS becoming more and more prevalent in 
industrial reseat ch and product development 
installations for a large company to take re¬ 
search contracts from smaller companies in 
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the Mina industry. With the scarcity of profes¬ 
sionally qualified research people, this may 
be the only way for a relatively small industrial 
firm to get the necessary research work done. 

Control laboratories, on the other hand, 
must be immediately adjacent to the manu¬ 
facturing space and in many instances located 
In the manufacturing area. Recent federal regu¬ 
lations place an inspector in the manufacturing 
area, and he, therefore, is readily available to 
the control facilities. 

5. Wirehousing 

The warehouse is the first area to feel the grow¬ 
ing pains and therefore must ba designed to 
signal the anticipated eapansion program. 
It must be compressible. As the raw materials 
and packaging materials supplier simplifies 
his materials handling problem, so he creates 


a stocking problem for the manufacturer. Man¬ 
ufacturers, realizing the economies of carload 
or large-lot purchasing, are forced to make 
large capital investments in warehouse facili¬ 
ties in order to take advantage of these buying 
economies. There ia, however, a point at which 
the law of diminishing returns steps in and 
no further economies can be expected. 

With the increase in automation control of 
a warehouse, the concept of a public ware¬ 
house becomes more realistic. Where the prod¬ 
uct permits, a completely flexible warehousing 
operation should be used. Not all the buying 
is done at the same time, and it is possible 
that, as raw-material needs increase, the sea¬ 
sonal storage of finished products may be on 
the decline. A flexible warehousing concept 
would permit intermingling of raw materials 
and finished products and create an efficient 
though seemingly unordered warehouse. 


This scheme has worked, especially in a 
preexpansion condition. The traditional ware¬ 
house location should also permit initial expan¬ 
sion of manufacturing into its area. Since 
warehousing is the least expensive capital 
construction, it is reasonable to build the ware¬ 
house after manufacturing has expanded. 
Rarely does the structural layout differ in manu¬ 
facturing and warehousing. 


6. Internal Engineering 

The single greatest error made in plant design 
is the placement of the internal engineering 
facilities. Invariably the inexperienced designer 
will centralize the heating and air-conditioning 
plant. But what ia today centralized may, tomor¬ 
row, be right smack in the middle of your 
expansion direction. 

The centralization concept grows from a 
desire to cut down the service runs of this 
equipment. It is a false economy. In an earlier 
diagram the use of a fixed facade, where no 
expansion takes place was pointed out. The 
internal engineering facility should be placed 
in a linear relationship to this fixed facade, 
and preferably at its extremity. What is extreme 
at first construction is centralized in your 
future expansion. 

In many industries the development of roof¬ 
top combination air-conditioning and heating 
units is the answer. However these units are 
not developed for highly sophisticated climate 
control and often prove too limiting. They 
should only be contemplated where comfort 
conditions (75^ to 80*^ dry bulb. 40 to 50 per¬ 
cent relative humidity) are adequate. Where a 
boiler plant is required for process work, its 
dual use for heating should be carefully ana¬ 
lyzed. A complete engineering feasibility study 
is required to determine what system or sys¬ 
tems should be utilized. (See Figs. 7 and 8.) 

It is most important to build internal en¬ 
gineering spaces 100 percent larger than 
initially required. Adequate space for mechani¬ 
cal and electrical installation is a prime and 
vital consideration in industrial design. 


7. External Engineering 

By BMtarnml enginaering I mean all the outside 
utilities and storage facilities required for a 
plant to operate properly. Parking, truck docks, 
tank farms, sewerage dispoMl plants, electri¬ 
cal transformer pads, pumping stations, water 
storage facilities for sprinkler systems, and 
industrial waste disposal plants are a few of 
these requirements. (See Fig. 9.) 

Since these are by nature permanent and 
expensive installations, they should not be 
placed in the way of any possible expansion. 
As in the case of the internal engineering, this 
external engineering facility should be placed 
along the fixed facade. 
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By RICHARD MUTHER 


Features most likely to be involved in a layout 
problem include: 

• Special or general>purpose building 

• Single or multistory construction 

• Shape of building 

• Basement or balcony 

• WindoMTS 

• Floors 

• Roofs and ceilings 

• Walls and columns 

In addition to those, features of the site on 
which the building stands often affect the lay¬ 
out. Where this is so, the layout engineer must 
of course include them in his planning. These 
site features include: 

• Rail lines and siding 

• Highways and roadways 

• Canals or streams 

• Bridges 

• Yard areas for storing, parking, lawn, 
gardens 

• Outbuildings, such as storage tanks, water 
tower, well, pump house, incinerator, dump 
or burning area 

• Platforms, docks, ramps, pits, truck or 
rail wells 


SPECIAL OR GENERAL-PURPOSE BUILDING 

The layout engineer should decide right away 
whether he wants a building custom-made or 
bought off the shelf.“ Special buildings gen¬ 
erally cost more and are less negotiable. They 
also have a way of becoming out of date as 
the product and facilities grow or shrink or 
change with new conditions. Yet, for many 
industries special buildings are essential if 
the plant is to operate economically. 

Plants having relatively simple forming, treat¬ 
ing. or assembly operations, as is the case with 
most consumers' goods industries, favor the 
g«n»rml‘purpos9 building. Here is the general 
type of building that can produce several dif¬ 
ferent products with equal ease. Oenerally, 
this building is more permanent than its equip¬ 
ment or layout. The initial cost is less because 
of standard designs, standard building materi¬ 
als, and regular construction methods. These 
buildings can incorporate—Just as well as the 
special plant —the 'standard" good features 
that an industrial building should have, regard¬ 
less of the type of production. In addition, 
general-purpose buildings can be converted 
readily to new products and equipment, to 
changing production requirements, or to new 
owners. This adaptability and resale potential 
gives the multipurpose building the edge. This 
means: use a special building only when neces¬ 
sary. But layout men can check this decision 
by reviewing the following list: 

Use general’purpos*. or multipurpose, build¬ 
ing when these following items are important: 

• Initial cost 

• Possibility of selling it later for profit, 
a better location, foreclosure 


Practtca! Plan Layout, McGraw-Hill Book 
Company, N«w York. 1955 


• Frequency of changes in products, mate¬ 
rials, machinery and equipment, processes 
or methods 

• Speed of getting the layout into pro¬ 
duction 


SINGLE OR MULTISTORY CONSTRUCTION 

Early factories were generally three or four 
stories high. Because of limited transportation 
facilities they had to be built in cities, where 
land coats were relatively high. Also, their 
builders who used brick had to make walls 
thick enough to stand up. Therefore, they rea¬ 
soned, Why not use this structure to support 
upper floors?" 

With the coming of inexpensive and wide¬ 
spread transportation for employees and of 
steel reinforcing or supports for buildings, 
companies began to build out of town. Land val¬ 
ues were lower and the plant could spread out. 
Today a trend toward large one-story buildings 
is thus a product of changing conditions. 

This does not mean that every now plant 
should be one story high, as some industrial¬ 
ists advocate. Plants built around a higher- 
than-ona-story process should certainly have 
upper floors. Manufacturers who decide the 
advertising value of a downtown plant is impor¬ 
tant will have to use several stories to utilize 
their land economically. And we cannot under¬ 
rate gravity, even though power costa may be 
low. Again, when products are small and rela¬ 
tively valuable, as in diamond cutting or watch¬ 
making. there is considerable saving by con¬ 
centrating rather than spreading out. 

Use singlo-story construction, possibly 
including balconies and/or a basement, when 
the following conditions exist: 

* Product IS large, heavy, or relatively inex¬ 
pensive per pound 

* Weight of equipment causes heavy floor 
loads 

* Large, more or less unobstructed space 
is necKled 

* Land value is low 

* Land is available for expansion 


• Product is not adapted to gravity 

• Erection time is limited 

■ Frequent changes in layout are anticipated 

Perhaps the most universally economical 
plant today is the so-called one-and-a-half-story 
plant (see Fig. I). This is basically one story 
but may include balconies or basement. 


SHAPE OF BUILDING 

Early buildings were narrow because they 
needed natural light. They expanded by extend¬ 
ing their ends and by adding cross buildings 
in a rectangular fashion. Today artificial light¬ 
ing is relatively lass expensive. The number 
and frequency of production changes are 
greater. Therefore, emphasis today is on plants 
that are relatively square and not "honey¬ 
combed" or obstructed by walls. Such plants 
are built in rectangular sections, and expansion 
is by building additional sections onto the 
sides or end (see Fig. 2). 

Where land is limited, as in river valleys — 
or where property lines run at curious angles — 
the building must suit the limitations of the 
land itself. Dirty, odorous, noisy or vibration- 
producing operations should be segregated in 
separate buildings. Hazardous operations with 
fire or explosion possibilities also fall in this 
class. And service buildings used for adminis¬ 
tration. sales, personnel offices, and power 
plant —buildings that do not directly partici¬ 
pate in the flow of production —can also be 
set apart. Use the following lists to guide your 
decision in the matter of building shape. 

Use e relatively square building whan there 
are: 

■ Frequent changes in product design 

■ Frequent improvements in process 

• Frequent rearrangement of layout 

■ Restrictions on building materials or sav¬ 
ings desired in amount of materials used (see 
Fig. 3) 

Use other shapes or separate buildings 
when there are: 

■ Physical limitations of the land 

• Property lines at curious angles 



Fig. 1 Featuret of the one-end-a heff itoiy building: (a) Rail siding with cat Hoot at laval of plam flow, (b) Truck 
tadgata laval with plant Hoot, (c) Shallow ramp down to batamant: low ramp up to floof laval. (d) Windows tor basa- 
mant lighting, (a) Balcony or mazzanina tor supporting acthritias and/or production, (f) Two-story office buildmg 
with antranca at ground laval. 
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Plonned expansion of early foctory 



Planned expansion of modern rectongular plont 


Fig. 2 Planned expansion of early and modern plant buildings. 



Fig. 3 Compare materials needed in the side walls of the four plans shown. Three plans, (a), (b), and (c). are 
for the Mine size plant, 10,000 sq ft. But of the three plans, plan (a) has the shortest perimeier wall and will use 
lass materiab than will plans (b) and (c). Plan (a) has one-third more floor space than plan (d|, but the Mme wall 
area. Where material saving is of prime impoitaiica. the square plan should be advocated. (Factory Management & 
Maintenance.) 



Boseirtent Bo (cony 

Fig. 4 Basic use and arrangement of baMmant and balcony 


* Buildmgs that house operations that cause 
dirt, odors, noise, vibration 

* Buildings that house operations not part 
of production 

* Buildings that house operations suscep¬ 
tible to fire or explosion 


BASEMENT OR BALCONY 

A plant can hardly avoid having a basement 
M/hen it is built on land that slopes. And this 
has very practical advantages. Some plants 
are built on the side of a hill for the express 
purpose of having motor-vehicle entries to each 
floor. This offers the advantage of entry to two 
or more levels with a minimum of ramp con¬ 
struction, and it allows receiving at one level 
and shipping at another with flow through the 
plant in a U-shaped path in the vertical plane. 

If you decide to have a basement, or if your 
new building has a basement, check to be sure 
it has these dosired basement features: 

* Ample headroom 

* Good ventilation 

* Sound foundations 

* Ample lighting 

* Waterproofed walls 

* Floors free of groundwater seepage or 
flooding 

Partial basements may be of real value when 
a basement for production purposes is not 
needed. Heating plant, compressors, pumps, 
and other auxiliary equipment are well suited 
to location off the production floor. This also 
applies to other services such as washrooms 
and locker rooms, toilets, transportation aisles 
for material handling or personnel, storage 
for slow-moving parts, overruns, inactive tools, 
dies, fixtures, patterns, and the like. 

Certain processes may need a basement, 
as in large stamping-press work whore special 
foundations are desirable and scrap collection 
is a big factor. It may be easier to excavate and 
build up machine foundations than to break out 
pits or install each foundation from floor level. 
Especially tall equipment may be placed in a 
basement so that its working level will be on 
the main floor. In fact, there are some plants 
whose main operating floor is little more than 
sheet-metal plates for machine tenders to stand 
on; all the machinery rests on a basement floor. 

On the other hand, where ample headroom 
over equipment is required, the layout should 
not be confined in a basement. Extremes of this 
are in large equipment manufacturing or ship 
construction. Here cranes and large materials 
prohibit basement use. Yet these industries 
often make use of balconies for their smaller, 
lighter work (see Fig. 4) 

Typical cases where balconies are used 
include: 

* Subassembly operations with final assem¬ 
bly of large units on ground level 

■ Assembly operations with heavier forming 
machinery below 

■ Light-machine operations with heavier 
machines below 

■ Treating operations with forming opera¬ 
tions and assembly of bulky units on ground 
level 

■ Supporting activities of all kinds to men, 
materials, or machinery — storage, washrooms 
or locker rooms, production offices, and the 
like —that can be kept off the production floor 

* Operating or servicing upper parts of tail, 
high machinery 

* Material storage and preparation area, 
including bulk material blending or packing- 
box making and distribution 
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WINDOWS 

Old factories had to hove small windows be¬ 
cause of the cost of construction. The introduc¬ 
tion of large, steel-sash windows brought their 
cost down. Today windows are often cheaper 
than walls. On the other hand, windows make 
buildings more subject to changes in outside 
temperature. Plants having products or pro¬ 
cesses especially subject to changes in temper¬ 
ature, light or humidity find it better to have 
no windows at all. Chocolate factories, for 
instance, have to watch temperatures. Many 
of these plants control this condition by venti¬ 
lating and air conditioning. Their light is arti¬ 
ficial. Other plants reject windows because of 
the dust they let in, even with slightly pressur¬ 
ized air inside. 

The layout man who must contend with win¬ 
dows recognizes that they may both help and 
hinder his arrangement (see Fig. 5). 

The following is a list of points to chock 
w/iere vvindo^s may offset the foyout: 

* Brightness or glare 

* Angle of light —morning and evening, 
winter and summer 

* Heat effects to personnel and/or materials 
from sun on windows 

■ Resistance to wind, shock, fire, acids, 
rust 

* Drafts on personnel when opened 

* Access for washing or repair 


FLOORS 

The levels and strengths of floors are the most 
important floor influence on layout. Adjoining 
buildings, and even those far removed that 
may someday be connected to the main plant, 
should have floors at the same level. Handling 
systems can then be tied in without ramps or 
elevators. As for floor strength, it should be 
checked with the architect. 

Early factories had dirt or wood floors. To¬ 
day. various combinations of steel and con¬ 
crete give the least expensive floor, it wears 
well; it is strong end easy to clean. But workers 
who stand or walk a great deal object to the 
hardness of concrete floors. Also, certain 
materials dropped on concrete are likely to 
be damaged. Concrete is difficult to cut into 
to rearrange wiring or piping in the floor. 

Workers' foot fatigue is overcome by pro¬ 
viding wooden or rubber mats. The objections 
of damage to dropped parts and difficulty of 
rearrangement can be met by covering the con¬ 
crete with wood block, wood flooring, or com¬ 
position block or coating. The following list 
gives floor characteristics desired, though no 
floor will have them all: 

• Various buildings at the same level 

• Strong enough to carry machines and 
equipment 

• Made from inexpensive materials 

• Inexpensive to instoll 

• Immediately ready for use 

• Resistant to shock, abrasion, conducting 
heat, vibration 

• Not slippery under any condition 

• Noiseless and sound absorbing 

• Attractive to the eye 

• Numerous colors available 

• Unaffected by changes in temperature 
and humidity, or by oils, acids, alkalies, salts, 
solvents, or water 

• Odorless and sanitary 

• Resilient enough to seem soft underfoot 
and to minimize damage to articles dropped on 

it 




ii» 

Fig. 5 Good natural lighting relates to both window and roof design. Windows in a aionitof roof (a) give good uni- 
formity and intensitY- The use of roof lighting obviates the need for wall windows and it useful in large buifding 
areas and where there will be future expansion. The windows in a sawtooth roof give reasonably uniform lighf. es¬ 
pecially when arched. But they cast shadows (b). At the left the worker stands in his own shadow; at the right his 
machine blocks the light. Nevertheless, where direct sunlight should be kept out, northerly directed windows of this 
type are not out of order. (From George Nelson; "Industrial Architecture of Albert Kahn, Inc Architectural Book 
Publishing Co) 


TABLE 1 Generally Recommended Ceiling Heights 


Type of production 

Without overhead 

installations* 

With overhead 
installations t 

Small-product assembly on 
benches, offices 

. 9-14 ft 

10-18 ft 

Large-product assembly on 

Maximum height of 

Maximum height of 

floor or floor fixtures 

product 1- 75% 

product + 126% 

Small-product forming 

Height of 

Height of 


machinery f 100% 

machinery * 150% 

large-product forming 

Height of 

Height of 


machinery + 125% 

machinery + 126% 


* Other than lighting and sprinkler. 

+ Air ducts, unit heaters, conveyors, etc 


* Eaay to faaten machinas and equipment to 

• Will diaaipate static electricity and ia non- 
aparking when struck 

* Easily kept clean 

• Large aections easily and quickly removed 
and replaced 

ROOFS AND CEILINGS 

Roofs and ceilings affect layouts chiefly by 
their height obove the floor. Table 1 has some 
generally recommended heights for use as a 
rule of thumb. 

Roofs and ceilings are also affected in many 
cases by the type of construction. Figure 6 
shows the several types of roof construction 
most commonly used. 

The usefulness of overhead space may be 
limited by what can be attached to the roof 
or ceiling. Very few plants hang their ma¬ 
chinery from the roof or ceiling. But a great 
many suspend material-handling equipment, 
service pipes or wiring, and other equipment. 
Such considerations as natural light, heat 
conduction, and dust accumulation also relate 
to the type and condition of the roof. 


WALLS AND COLUMNS 

Unlike early plants which depended on thick 
stonework or masonry to hold up their walls 
and roofs, modern buildings place their load 
on beams and supporting structures, generally 
of steel or reinforced concrete. This way, the 
column carries the load and no wall is needed, 
except to keep out the elements This is a great 
help to production for it means large, unob¬ 
structed working areas. 

Inner walls today are only partitions. When 
certain operations must be segregated, parti¬ 
tions that are generally built up in standard 
sections can easily be installed or removed. 
They can be made as high as necessary to 
shield or protect the area or can be suspended 
from the ceiling. This latter type of baffle keeps 
the floor area free but holds fumes, noise, heat, 
and the like from circulating throughout the 
building. 

One feature easy to overlook is the size of 
openings in walls. Doors that are too low or 
too narrow, for example, will limit the size of 
material-handling equipment. 

Even without interior walls, there is still 
the obstruction of columns used for roof sup- 
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Fiq. 6 Typical typas of roof structuras. (a) Truss, (b) 
Saw1oo(b. (c) Monitor, (d) Borystring truss, (a) Concrata 
arch, (f) Thraa bay. or high-low. gabla. (g) High crane 
type, (b) Cantilayar. 
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Fig. 7 Column spacing, (a) Large operations line up in wide bays: small operations in wide or narrow bays. (b| Com¬ 
bination of two diHerent column spacings - to take advantage of How lineup with wide bays. 


port to plague the layout man. Theee columns 
interfere with spotting of machinery, aisles, 
storage areas, and overhead handling equip¬ 
ment. Columns cause two basic problems: 

1. The way they line up tends to confine the 
basic flow patterns. 

2 Their individual location limits the loca¬ 
tion of all facilities, especially large equipment. 

The layout man will undoubtedly want to line 
up major aisles, stock shelves, and service 
lines with the columns. Large operations will 
lie lengthwise down through the bays with the 
wider spacing. Smaller materials and equip¬ 
ment will generally run in the narrowed spacing 
(see Fig. 7). 

As for columns that act as obstructions to 
the spotting of individual machinery and equip¬ 
ment, the layout man must plan a column 
arrangement that will lie in with his layout. 
Yet a lot of unnecessary money can be pul into 
a building that calls for too-wide column spac¬ 
ing. Some layout men admit they always con¬ 
sult their architect and then call for about IS 
percent greater spacing than he feels is eco¬ 
nomically justified. Another layout problem is 
to take whatever column spacing and arrange¬ 


ment is planned or already exists in the build¬ 
ing and use it to best advantage By experi¬ 
menting with various alternative plans, it is 
often possible to juggle a neat arrangement of 
machinery, equipment, and supporting activ¬ 
ities into the column layout. Then the layout 
man can often use the columns to advantage 
as follows: 

* To support overhead handling equipment 

* To brace up storage racks 

* To fasten or fence in treating equipment 

■ To support balconies, catwalks, auxiliary 
service lines, instrument panelboards, and 
machinery itself 

Since columns mean lost floor space, place 
against them and in between them other non¬ 
productive equipment that takes floor apace 
(drinking fountains, drains, firefighting equip¬ 
ment, time clocks, and the like). 

SITE FEATURES 

Features of the site are important in any layout 
that involves expansion of buildings or a layout 
of more than one building. Rail lines and sid¬ 


ings, roadways, canals, aitd outbuildings may 
have to be provided, or, if they exist, may limit 
the layout or may have to be moved or altered 
For railroad car arid highway truck dimensions 
that may affect building features, see the data 
in Tables 2 to 4. 

The location of an underground storage tank 
will limit construction or heavy outside storage 
in that area; dust and smoke from a foundry 
building should blow away from the main ad¬ 
ministration building; rail siding curves can 
occupy an unusually large area These and 
many features of the site may be involved in 
any layout other than those strictly within one 
building (see Fig. 8). 

RAILROAD CLEARANCES AND FREIGHT CAR 
DIMENSIONS 

Normal Cloaiancot Nominal clearances are re¬ 
quired as a matter of safety between locomo¬ 
tives and cars, and structures near tracks. 
These are averages for straight track —some 
companies and states require more as noted. 
The clearances are baaed on standard 4-ft 8V(* 
in. track gauge (See Figs. 9 and 10.) 
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TABLE 2 Freight Car Dimensions 


A B C 0 

Length 

over Overall 

Type of car strikers, Inside le ngth width. 

avg Min. Max avg Min 

Flat. 53'*0'' 36'-0" BO'O* B'-e" 

Gondola.. 43'-0'’ SS'-B" 66'*0'' 

Hopper_ SB'-IO" 34’-10'» avg lO'-S" 10' 

Box . 4r-9'’ 40'*0'* BO'-O” lO'-B" B'-B" 

Automobile_ B2'-3‘' BO'-B" avg lO' B" B' ^" 



E 

F 

G 

Level 



Overall 


Floor 

full 

Tare 

Width 

height. 

Inside height 

height. 

capacity. 

weight, 

Max 

avg. 

Min Max 

avg 

avg cu ft 

avg lb 

10'-B" 



3'ir 


48,700 

B'-B" 

8'-6" 

4'-8'' avg 

3'-ir 

1.77B 

42,800 

avg 

lO'-B" 



2,328 

30.000 

9*-4" 

14'-r 

7'-9- lO'-B" 

S'-B" 

3,468 

48,200 

avg. 

is'-r 

10'-4'» avg 

T7- 

4,798 

B3.300 




Fig. 9 Clearances are for straight trace (A) and (B). 
Some railroads require an 8-ft minimum (C). In some 
states, this clearance must be increased (0|. One 
western railroad requires a 24-ft vertical clearance above 
top of lies. 



TABLE 3 Average Truck-Bed Heights* 


Type vehicle 

Height of 
truck bed. m 

1 • to 1 V;-ton panel uucks 

40-44 

1 to 3>ton medium panel or 


stake bodv trucks. 

40-46 

Large trucks and average 


truck-trailer units 

48-B2 

Largest and heaviest tandem- 


wheel. dual axle, semitrailers 


and full trailers 

B0-B8 


* From Modern Materials Handlmo. 


TABLE 4 Highway Truck Dimensions 


Type vehicle 

Height 

Length 

Width 

Medium trucks 

9% ft 

34 ft 

7 to 




7% ft 

Large trucks 




and trailers 

13 ft max 

46 ft 

7% It 
to 8 ft 



--B (INSIDE)- 


rfe if if -y !■ t 1 


© 

0*0*^ r II 1 ^ 


U—-A (OVERALL)--4 1 



--B C5URFACE)-H 


—0-^ 

T-3i^cT 

O 


--A (OVERALL)-- 

1 

—c— i 


Fig. 10 Typical railroad car data. 



Clearances for Curves Allowances must be 
made on curves, due to the increase in effec¬ 
tive width of equipment. The increase inside 
curves depends on the distance between truck 
centers and the increase outside curves de¬ 
pends on length beyond trucks. Tilt of equip¬ 
ment toward inside of curve due to banking of 
rails must be included as well as any slewing 
action caused by tire wear and other lateral 


play. As a rule, the front of a locomotive will 
govern effective width for a foot above top of 
the rail and the rear of the cab tor the re¬ 
mainder of the height. For preliminary calcula¬ 
tions of clearance outside curves, it will 
usually be ample to allow 1 in. pat degree of 
curve plus 2 in. for ell curves- For inside clear¬ 
ance, a general allowance of 1 % In. in addition 
to the middle ordinate distance for a 45-ft 


chord will be sufficient 

In cases involving new construction, a 
sketch of clearances should be submitted to 
the railroad for approval. 

Tracks Entering BuiMing Some railroads permit 
special clearances when tracks enter coal 
tipples and buildings. Railroad company en¬ 
gineers can bo contacted for requirementa. 
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CiasMs of Resoarch Facilities 

Th# Public Haaiih Service divides reeeerch 
facilities into four classes: Ctmss A Labors- 
torims are designed with maximum capability 
for conversion from one program use to an¬ 
other. These are primarily intended for re¬ 
search in the basic scientific disciplines of 
biology, chemistry, and some aspects of the 
physical sciences. The design criteria are in- 
teitded to protect the integrity of individual 
research programs from interference by other 
research within the same structure and to 
reduce the possibility of infection or toxic 
hazards to personnel in present or future re¬ 
search projects. 

Class B Lsborstorias are designed with 
limited capabilities for conversion. This 
laboratory class is suited for a narrow range 
of activities in such disciplines as the social 
sciences, psychiatry, public health work, or 
epidemiology and could not be used for re¬ 
search involving the basic disciplines of 
chemistry and biology without major altera¬ 
tions in the heating, air conditioning, ventila¬ 
tion. plumbing, and electric power systems 
The original design provides for individual 
room temperature control. 

C/aes C FacUitims are designed for research 
support, including such structures as stock 
barns, animal pens and runways, storage 
sheds, and utility structures. This class is 
considered functional without utility services 
and does not require noncombustible construc¬ 
tion. 

C/as5 O FaciUtims are designed for special 
research functions that require a specialized 
environment. Their structural provisions 
render them inherently unsuited for conver¬ 
sion. The design criteria must bo determined 
for each project. This category includes 
biotron or betatron buildings, hyperbaric 
chambers, germ free animal production facili¬ 
ties, biohazard control facilities, and other 
research buildings with specialized functions. 

Planning 

A health research laboratory building must 
have the capability to satisfy research opera¬ 
tional needs, allowing for variation both in 
research projects and in occupancy, for at 
least 10 years Planners and designers must 
recognize that the structure will have to meet 
a variety of functional needs, rather than the 
specific requirements of a single group of 
occupants. 

The most effective administrative device 
for planning a health research facility that 
will meet both current and future requirements 
is a written description of the total functional 
needs of the program(s) expected to operate 
in the building. Generally called the Program 
of Requirements (POR), this written descrip¬ 
tion lists the functions and operations that will 
be housed in the structure, the design criteria 


Hoalth Research Laboratory Desigr}. National 
Institute of Heolth U.S Oopartmont of Health. 
Education and Welfare Washington. D.C . 
1968 


for those functions, and their space needs. It 
also provides information on the projected 
staffing and the equipment which will bs 
needed in the building. This written Program of 
Requirementa ia most valuable if it ia prepared 
before any drawings and preferably should 
precede the preparation of apace function 
relationship diagrams. 

Spact Blocitl Where the first full occupancy 
staff is available to advise on the functional 
requirements of the structure, planning and 
design can be directed to smaller unita of space 
such as individual laboratory modules, suites, 
or departmental laboratories. Where only a 
small staff ia available for planning the total 
long-range scientific research program and its 
space needs, the administrator must approach 
planning and design with a different philoso¬ 
phy. 

In this situation, it may be best to consider 
the research programs in terms of functional 
space blocks ranging from 3,0<X) to 6,000 ft 
each. The size of the space planning blocks can 
be determined by using the POR to assess the 
anticipated programs and staffs that will 
occupy the building in the first phases of its 
occupancy. Generally, a space block is selected 
that will accommodate a group of two or three 
of the smaller programs, satisfy the moderate¬ 
ly-sized programs and that, in multiples, will 
meet the needs of the proposed major opera¬ 
tional units. 

For example, if the POR indicates that 4,000 
sq ft roughly equals the special needs of each 
of several functions, that there are a number 
of smaller functions requiring 1.000 and 2,000 
sq ft each, and some larger functions with 
space requirements of 6,000. 8.000, 10,000, 
12,000. and 16.000 sq ft, it is a reasonable 
approach to adapt a 4,000-sq-ft apace block as 
a planning unit. The utility systems, the 
circulation systems, and supporting elements 
are planned to make each one of the 4,000-8q- 
ft space blocks self-sufficient. It is then 
possible to assign one medium-sized program 
element to a space block, assign multiple 
smaller units to a single space block, and use 
several space blocks for one major component. 

Space planning strategy is associated with 
the development of space function bubble 
diagrams These diagrams can be used to re¬ 
late the individual space blocks functionally 
and to pool several space blocks to handle one 
major program. 

Building Shapst Planners and designers some¬ 
times try to meet laboratory functional needs 
with esoteric shapes and dimensions. Although 
circles, hexagons, and tall slim towers may 
have esthetic appeal, none of them are as effi¬ 
cient as, or have the capability of, rectangular 
designs. Rectilinear laboratory equipment and 
office furniture and the anticipated continual 
interplay between rooms call for utilitarian 
solutions Buildings with simple rectangular 
configurations, commensurate with standard 
laboratory equipment and furniture, and with 
unrestricted accessibility to mechanical utility 
systems, are the easiest to adapt to the chang¬ 
ing needs of research. 


FItlibilftT Slid Capsbiiily The term flaMibility is 
frequently used in discussing the design char¬ 
acteristics of research laboratory buildinga. 
However. flaMibility should be Interpreted with 
caution because most research laboratory 
structures should be designed with the con¬ 
cept of capability in mind. The structures 
capability to meet varying ventilation needs 
for different research functions, its ability for 
temperature control of varying heat loads, its 
capability to meet the needs for fume hood, air 
supply, and exhaust in different concentrations 
with time in various areas in the building are 
all critical. The ability to supply electric power 
in high coru;entrations to any localized area 
without the need to reposition electric dis¬ 
tribution lines within the building is a measure 
of the facility's capability to meet the needs 
of the research program that will eventually 
occupy the building. 

Flexibility is emphasized by considering the 
possible location and utilization of chemical 
fume hoods. Saying that the building can pro¬ 
vide for 50 chemical fume hoods is meaning¬ 
less unless it is specified whether only up to a 
maximum of 10 can be utilized on any one floor, 
or whether the design capability is such that all 
50 can be installed and used on one floor. A 
more detailed examination of the building's 
capability might reveal that no more than two 
hoods could be installed in any one laboratory 
module due to the limitations on supplying 
and exhausting air in that particular room. 
This approach contrasts with the method of 
determining the location of hoods according to 
requests by the initial occupants of the build¬ 
ing. Providing supply and exhaust hoods in 
specific areas or rooms according to desires of 
the first occupant limits the capability of the 
building for future occupants. 


THE LABORATORY BUILOING * 

To a large extent the design of a laboratory 
building will be dictated by the heating, ventilat¬ 
ing, and air-conditioning systems, and the 
utility distribution layout. If these factors are 
carefully planned first, the laboratory building 
design will be an efficient one, and it will still 
be possible to plan for structural flexibility and 
growth needs as well as for engineering capa¬ 
bility. 

The module plan ia the most useful for the 
design of health research facilities. This sec¬ 
tion will briefly discuss how various groups 
have met some of the challenges of research 
laboratory design, using the module as the 
basis for a grid pattern. Experience with indus¬ 
trial and academic laboratories can prove 
instructive for those working with health-re¬ 
lated facilities. 

Planning for Flexibility and Growth 

Architects have been trying to develop com¬ 
prehensive systems which will relate the needs 

This section is based on an article by 
Jonathan Barnett in Architectural Record. 
November 1965. volume 138 
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of various departments and disciplines and 
provide ways of sharing certain facilities, such 
os lecture halls and teaching lahoratories. In 
addition, such a system can provide an archi¬ 
tectural recognition of the increasingly inter¬ 
disciplinary nature of much scientific research; 
for SMample, by placing bio-physics between 
biology and physics, with the capability of ex¬ 
panding In either direction. 

The system developed by Sir Leslie Martin 
(Fig. 1) consists of a regular grid derived from 
considerations of space, lighting, and an inte¬ 
grated system of structures and services. The 
grid forms 35-ft squares separated by 5-ft 
strips. Ducts and services can be introduced at 
any point within these strips. The system is 
also divided vertically, with large areas such as 
lecture halls, workshops, and special labora¬ 
tories for heavy equipment at the lowest level, 
teaching laboratories above, and research 
areas on top. As shown in the drawings, the 
grid can be applied to a site, giving a rough 
indication of present areas and future expan¬ 
sion possibilities. Architectural development 
can go on in stages, in relation to the grid, 
forming segments of a larger system rather 
than single buildings. 

Indllttrisl LlborAtOries Industrial research facili¬ 
ties do not yet require such a comprehensive 
solution Industrial laboratory space is likely 
to be more uniform than a university or govern¬ 
ment facility. The range of research is relative¬ 
ly narrow, and, as there is no strong tenure 
system, industry is less likely to design a 
laboratory around the requirements of a 
particular scientist. At present, therefore, 
industry tends to think of new laboratory 
space in terms of adding blocks of a sot size 
and type. The long-range outlook, however, is 
probably toward the more flexible approach 
already employed by the universities- 

Unhrertitv Labofitoriei The Chicago office of the 
architectural firm of Skidmore, Owings and 
Merrill has been working on the development 
of comprehensive laboratory grids for universi¬ 
ties (Fig. 2). Such grids lend themselves to 
growth of almost any shape and in almost any 
direction. 


Planning the Laboratory Complex 

There ora four basic areas in any laboratory 
complex: the area for research Itself; the ad¬ 
ministrative offices; general support facilities, 
such as an auditorium or a cafeteria: and 
service facilities, such as shops and the boiler 
plant. The addition of teaching requirements 
does not change this pattern significantly. 
Elementary science courses are taught in 
special leaching laboratories and demonstra¬ 
tion lecture halls: but more advanced students 
are quickly integrated into the research organi¬ 
zation. 


The chief difficulty with the noitresearch ele¬ 
ments is to prevent them from interfering with 
the design of the research areas A badly 
located auditorium or boiler plant can strangle 
expansion and interfere with efficient opera¬ 
tion. The most comprehensive method of avoid¬ 
ing such difficulties is the overall planning grid. 

A master plan must make provision for inde¬ 
pendent growth of all (our of the basic elements 
of the laboratory complex, either through a 
campus type of development or through suffi¬ 
cient articulation and separation of each area. 

Research Areas The research portion of the 
laboiatory is itself divided into several basic 
elements. Most research areas require desk 
space as well as bench space; and many 
experiments require some sort of controlled 
environment, with closely regulated tempera¬ 
ture and humidity, or the elimination of out¬ 
side contamination. Controlled environment 
installations and other ancillary facilities 
frequently cannot be accommodated within the 
ordinary research areas. In addition, scientists 
frequently wish to have conference rooms 
directly associated with research, and there are 
usually some fairly extensive storage require¬ 
ments. 

Construction Factors Economy of construction 
can conflict with efficient operation. Bench 
aroos and special installations require elabo¬ 
rate piping services and air conditioning; desk 
space, conference rooms, and storage areas 
do not. Bench space and special installations 
ore usually fairly large areas; desk space, 
conference rooms, and storage form smaller 
units. In terms of economy, it makes sense to 
group like furrctions and like areas, and to 
separate desk space and conference rooms 
from research Unfnrtunotely, most scientists 
prefer desk space to be near then research, 
and special installations need to be associated 
with research as well. 

The design of teaching laboratories provides 
an analogous situation, with less need for desk 
space but a requirement for preparation rooms. 
Resolving these contradictory requirements, 
while still providing for flexibility and growth, 
is perhaps the most difficult problem in design¬ 
ing a laboratory. 

The possible solutions range from placing 
all desk space in a separate building to incor¬ 
porating all offices within the laboratories. 
The degree of separation possible, and the ratio 
of one type of space to the other, varies from 
discipline to discipline. Figure 3 shows some 
of the possibilities, within a flexible spoce 
system which con be used (or either purpose. 

The comparative study of eight different 
teaching laboratory layouts (Fig 4) assumes 
that all office space is located in a separate 
wing. Each method of organization is evaluated 
in terms of economy of construction and 
mechanical equipment, circulation, and flexi¬ 
bility. 


A comparison of four basic types of indus¬ 
trial laboratories is shown in Fig. S. The first 
one pieces the desk space within the laboiatory 
itself. The second places the offices on one side 
of the corridor and the laboratories on the 
other. The third plan provides core laboratories 
and perimeter offices; the fourth provides a 
peripheral corridor and interior laboratories. 
With the desk space again incorporated in the 
research area. These four plans are representa¬ 
tive of standard practice: most laboratories 
will be found to conform to one or another of 
these basic classifications. 

There are, however, other possibilities. 
Eero Saarinen's design for the IBM Research 
Headquarters in Yorktown Heights places both 
laboratories and offices within a peripheral 
corridor system, if one accepts the concept 
that all working accommodation should be in¬ 
terior space, this is a highly efficient and 
consistent method of organization. 

Some laboratories are organized as towers, 
rather than horizontally. Ulrich Franzen's 
laboratory tower at Cornell (Fig 6) also pro¬ 
vides interior accommodation, with lobora- 
tories that can be entered either directly from 
the corridor, or through the offices. Vincent 
G. Kling's science building at Barnard College 
is a tower, as are, of course, Louis I. Kahn's 
Richards Medical Laboratories at the Universi¬ 
ty of Pennsylvania. Kahn’s first towers provide 
completely undlfferientiated space, which can 
be used as laboratories, offices, or corridors. 
The later towers have desk space around the 
periphery on some of the floors. The plans of 
both of these buildings are olso illustrated in 
Fig 6. 

UTILITY DISTRIBUTION 
General 

Utility services within a research laboratory 
building require a great deal more emphasis 
than is customary in the design of the average 
building. Heating, ventilating, and air condi¬ 
tioning systems and the multiple pipes of the 
various laboratory services such as water, gas, 
vacuum, and oxygen create a demand for cubic 
space as well as floor space. In more recent 
designs, utility systems have taken a highor 
percentage of the gross area, with consequent 
reduction in net space. This special aspect of 
the research laboratory building sometimes 
comes as a surprise to architects and engi¬ 
neers whose experience has been mainly with 
commercial buildings, which need much less 
utility service capability. Associated with this 
need for additional space for utility services is 
the need to provide functional space (or the 
unseen occupants of the building: maintenance 
and operating engineers, and the craftsmen 
who provide for the continual changes and ad¬ 
justments in utility systems which mark an 
active research program. 



1 TCACMlM lABOSATOSiCS S LlBSAav A SCSCAOCm AREAS t i^CTuRE ROOMS AND STQRAOC 

2 SERVICE ROAD * LfXTuRC ROOM 6 UROfRORAOjATE AREAS B CAR HMkinC 

Rg. 1 Studies by Sit Leslie Martin of a comprehensive planning grid fot univerttty leboratoriet and of the lype of 
development that can be bated upon it. 
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Selection of Systems 

Selection of the utility distribution systems 
strongly influences the configuration, design, 
and cost of a research laboratory building. The 
type of utility system used should be selected 
as early as possible in the planning process, 
always before the room arrangement is fised. 
Room arrangement and equipment location 
should follow the utility distribution pattern 
once this has been standardized. Arranging 
rooms and equipment according to the prefer* 
ences of the first occupants usually results in 
costly, complicated utility distribution systems. 

Planning a nonstandard room arrangement 
makes it difficult to visualize—without elabo* 
rate mockups —the configuration of space and 
equipment in the completed building. Then loo, 
successive occupants are not always happy 
with the room arrangements selected by the 
first occupants. The rearrangement of plumb* 
ing and duct systems to meet preferences of 
successive occupants is usually costly unless 
these systems are installed on the standard 
repetitive pattern. Than a minimum of time and 
materials is required to rearrange the ventila* 
lion, lighting, and the plumbing and draining 
systems. 

Standard Configuration 

Utility services should be laid out with an 
identical configuration for every floor. This 
layout should be designed to meet the capa* 
bility needs of the programs that will occupy 
the building over its life and with appropriate 
consideration of costs. Where it is not practical 
to provide an identical layout in each floor, a 
standard utility layout should be established 
for the floor whtch requires masimum utility 
services and this standard used for all the 
other floors, with deletions made where it is 
anticipated the services will not be needed for 



Fig. 2 (a) Laboratory planning grid by Skidmore, Owtngt and Merrill. A system of square bn* which accepU either 
■ diagonal or a rectilinear planning grid. Column clusters mark out circulation areas or service shafts, (b) A building 
unit in this system which employs a diagonal grid, and some laboratory arrangements that would be possible. 
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a considerable time. The arrangement of utili* 
ties should be such that installation of missing 
portions of the plumbing and duct systems 
can be made with a minimum of labor and 
materials. 

It may be difficult for the architect and the 
initial user to accept an arrangement of space 
based on a standard utility and mechanical 
system distribution system rather than on the 
preferences of the first occupants of the space. 
This is somewhat similar to ii>8talling water 
mains, gas lines, electric power lines along the 
streets of the city, and then building the houses 
on lots in such a way that they can be con> 
nected to the public utility systems. It would 
be uneconomical and exceedingly difficult to 
maintain adequate service in the future if the 
building utility supply mains were installed in 
the streets according to the needs of each 
individual house. 


Types of Systems 

Utility services are usually provided within a 
research laboratory building by either a 
horizontal or vertical distribution system or a 
combination of the two. Five systems are gen¬ 
erally used to distribute laboratory utility 
services: 

■ The utility corridor system 

* The multiple interior shaft system 

* The multiple exterior shaft system 

* The corridor ceiling with isolated vertical 
shafts 

* The utility floor system 

Utilfty Corridol Systam In the utility corridor de¬ 
sign all service mains and ducts are brought to 
the various floor levels by means of a vertical 
central core which distributes the utilities by 
vertical mains, usually from a basement, some¬ 
times from a roof mechanical room. The hori¬ 
zontal distribution of utilities from the central 
core may be at the ceiling and downward to 
individual casework or it can be directly along 
the floor through the wall in the pipe space 
behind the base cabinets. 

This design provides access for maintenance 
and service personnel to the utility piping and 
duct work throughout the life of the structure. 
It has a high degree of flexibility for meeting the 
needs of changes in research program and has 
a high capability to meet a wide range of 
criteria with regard to environmental control 
and ventilation, temperature controls, lighting, 
electric power, etc. Its efficiency in terms of 
the net assignable area and the gross area is 
not high. It usually runs somewhere between 
SO and 60 percent. 

The utility corridor design is most applicable 
to multistory buildings —with a square rather 
than rectangular shape —and it should be used 
with reservation for laboratories with only one 
or two floors. This system results in function¬ 
ally efficient laboratory buildings. It is ex¬ 
tremely useful where future expansion, either 
horizontal or vertical, is planned and is par¬ 
ticularly adaptable to those arrangements 
where offices with window exposure are 
separated from the interior laboratory units. 
In its simplest form the system provides for 
a single largo room on each side of the utility 
corridor. The first refinement of this basic 
plan is the horse stall arrangement, which 
provides for partitions separating the various 
work areas but provides for no doorways or 
divisions from the circulation area around the 
perimeter. The refinement continues with the 
installation of walls and doors to separate the 
circulation perimeter from the laboratories. 

1. Advantages 

Excellent flexibility 
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Fm. 3 A comparative ttudy by Skidmoie, Osrings and Merrill of different ratios of office and laboratory space possi¬ 
ble within a single, flexible system. 


Moderately high initial coat 
Low modification cost 
Low replacement cost 
Low cleaning (maintenance) cost 
Permits full utilization of walls 
Modificatiorta do not interfere with 
conduct of work in adjacent modules 
2. Disadvantages 

Fair net to gross area efficiency which 
improves when units are located in 
parallel, thus saving one corridor 
All rooms are "inside rooms" 

Multiple Interior Shaft System This sytem pro¬ 
vides for concealed utilities with duct work 


and plumbing services in a series of regularly 
spaced shafts located either on both sides or on 
one side of a circulation corridor. All service 
mains and ducts are brought vertically to the 
various floor levels either upward or down¬ 
ward from the mechanical room. The shafts 
are located in each (or alternate) laboratory 
module or room on both sides of the central 
corridor. Distribution of utility services from 
the vertical shafts into the laboratory working 
areas is generally in the pipe space behind the 
laboratory benchwork. With the exception of 
the plumbing drains, in some designs the utility 
services are extended from the utility shaft 
below the ceiling in the laboratory and then 
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Feasibility: Structural; Cumpsrt plan may reduce cost. Mc- 
chanicat: Although cores are separated, short mechanical 
runs reduce coat. Circulation: Double loaded corridors most 
economical. FUribility. Changes may be made easily. 



Feasibility; Structural: Economical arrangement. Mechan¬ 
ical: Very compact and economical. Circulation: Excessive 
corridors Flextbility: Fair. 



Feasibility; Structural; Compact plan. Mechanical: Separated 
cores and double runs of ducts, etc. may add to coat. Circula¬ 
tion Doubling number of corridors is uneconomical. Flexibil¬ 
ity Rooms may be changed and added with ease 



Feasibility: Structural: Fairly economical. Mechanical: Very 
compact and economical. Circulation: Very economical corri¬ 
dor arrangement Flexibility: Fair. 



Feasibility: Structural; Compact plan may reduce cost. Me¬ 
chanical: Compact system may reduce coat Circulation: 
Double corridors uneconomical. Flexibility: Not as flexible as 
scheme above. 
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Feasibility: Structural: Economical arrangement. Mechan¬ 
ical: Very compact and economical. Circulation: Minimum 
length of rorridora. Flexibility: Rooms changed and additions 
msde easily. 
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Feasibility: Structural. Good form for econoniioal structure. 
Mechanical: Very compact and economical. Circu/ahoM. Ex¬ 
cessive corridors. Flexibility: Not too flexible. 


Feasibility ..Structura/; Economical structure. Mechanical: 
Very compact and economical. Circulation: Excessive corri¬ 
dors. Flexibility: Not too flexible. 


Fif|. 4 Coffliiarative study of different teaching laboratory layouts by Hellmuth. Obata. and Kassabaum. witb an 
evaluation of each in terms of economy and Hexibilrty. 


downward to the laboratory benches. The 
interior utility shaft system is not a good selec¬ 
tion for buildings with only one or two stories: 
it is most efficient in multistory buildings and 
is frequently found in those with a long rac- 
tangular shape, 
t. Advantages 
Good flexibility 

Moderate net to gross area efficiency 
Moderate initial cost 
Moderate modification cost 
Moderate replacement coat 
Easier to service than the exterior shaft 
aystam 

2. Disadvantages 

More expansive and not ns flexible as 
exposed systems 

Available space usually does not permit 


individual supply ond exhaust of fume 
hoods 

Servicing interferes with traffic flow in 
corridors 

The Muhiple Exteriof Shaft Syatam This system 
brings service mains and ventilation duct work 
to the individual floor levels by a series of ex¬ 
terior wall vertical shafts located at each or 
alternate laboratory rooms or modules. Utility 
services are distributed from these exterior 
shafts into the laboratory rooma by means of 
the pipe space behind the base cabinets of the 
fixed equipment, or at the ceiling level. The 
multiple exterior utility shaft system generally 
should bo considered only for multistory 
laboratories since its cost does not justify its 
use for one- or two-story buildings 


1. Advantages 
Good flexibility 

Moderate net to gross area efficiency 
Moderate initial cost 
Moderate modification cost 
Moderate replacement cost 
Low cleaning (maintenance) cost 
Permits full usage of walls 
Utilities are common with duct work and 
drainage systems 
Good appearance 

2. Disadvantages 

More difficult to service or modify than 
other recommondod syatems 
Requires removal of one section of case 
work 

Modifications interfere with conduct of 
work in adjacent modules 
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More expensive end not »s flexible as 
exposed systems 

Available space usually does not permit 
individual supply and exhaust of fume 
hoods 

Tha Corrtdof Ceiling Oittribution In this system, 
utilities ore located in the corridor ceiling and 
in some cases above the ceilings of the rooms 
on each side of the corridor and are supplied 
by one or two vertical pipe shafts. Distribution 
from the ceiling mains to the laboratory areas 
may be downward to the floor and upward 
through the floor above in order to supply two 
floors from one ceiling distribution arrange¬ 
ment. Generally, it is preferable to provide the 
distribution downward within each room to 
avoid perforation of the floor slab and conse¬ 
quent leaks and flooding due to accidents in 
later years. 

This system is commonly used in research 
buildings with only one or two stories or 
where a single research floor is inserted in a 
multistory building primarily designed for 
other than research purposes. Designs employ¬ 
ing exposed utilities are ideal for two-story 
or one-story-and-basemont buildings where 
economy of construction is a major considera¬ 
tion. 

1. Advantages 
Excellent flexibility 
Low first cost 

Low modification cost 
Low replacement cost 
High net to gross area efficiency 
Modifications do not interfere with 
conduct of work in adjacent modules 

2. Disadvantages 

Requires increased ceiling height for 
same clearance 

Limits installation of wall cabinets 
Increased cleaning (maintenance) costs 
Requires independent type of air duct 
installation and drainage system 
Unsightly 

Tbo Utiiitv Floor Distribution Systom This system 
probably provides the maximum of flexibility 
and capability in research laboratory struc¬ 
tures. Utilities, consisting of the duct work and 
the plumbing systems, are in separate floors. 
From the supply, the service mains and truck 
ventilation ducts are brought to each individual 
utility floor by means of a centrally located 
vertical shaft or tower. Then distribution is 
made laterally on each utility floor with final 
distribution made by penetrating the floor 
below or above to service the research labora¬ 
tory areas. Although this system has almost 
unlimited flexibility, its cost is high and it has 
an extremely low net gross area of efficiency. 
This system is primarily suitable only to multi¬ 
story buildings and is not a good selection for 
one or two stories. 

1. Advantages 

Excellent flexibility to any portion of room 
Low modification cost 
Low replacement coat 

Modifications do not interfere with 
conduct of work in adjacent modules 
May be used with up-feed at every floor 
or may be combined with down-feed and 
located at every third floor 

2. Disadvantages 
Very high first cost 

Low net to gross area efficiency 


Plumbing Systems 

A plumbing system for the health research lab¬ 
oratory should be suited to the type of utility 
distribution system selected. 






Fig. 5 Four plans by Walter Kiilde Constructors, Inc. showing drffereat basic methods of organizing an industrial 
laboratory. 


Scope This discussion is limited to the piping 
systems within the laboratory building. Cri¬ 
teria for outside utility piping, water and sew¬ 
age plants, and pumping stations are not in¬ 
cluded. 

Fleiibilrty and Capabilrty Here again design in¬ 
corporating long-term flexibility and capa¬ 
bility is important. Focusing on the needs of 
individual laboratories or investigators leads 
to emphasis on the service piping or small 
services of various sinks and case work. 
Future revisions to such a system usually in¬ 
volve removal of the custom-provided service 
lines and either a relocation or resiling of the 
trunk mains In the buildinga very expensive 
procedure. 

The desirable approach is to determine 
plumbing service requirements either by floor 
or by large cones and to provide a trunk or a 
main distribution system that will roach all 
portions of the building. This should be sup¬ 
plemented by branch lines available to all 
rooms and spaces within the structure. Rooms 
and laboratory equipment can then be con¬ 
nected by small-size service piping to the 
nearest available branch drain bent or pres¬ 
sure service pipe. 

As on example, plumbing stacks can bo 
located to provide drainage capability within 


10 ft of every square foot of the building, or 
plumbing vents and drains can be designed to 
provide drainage service within 20 ft of every 
square foot of the building. 

Standardized laboratory services such as oxy¬ 
gon, vacuum, compressed air, hot and cold 
water, and gas should be designed so that the 
lines can be laid in parallel with a minimum 
of joints and elbows but appropriately equipped 
with valves to permit rearrangement of 
individual spaces without shutting off large 
areas of the building. 

Code Requirement! It is assumed that local gov¬ 
erning codes will be followed. The following 
national codes may also be used for guidance: 
The American insurance Association (formerly 
NBFU), The National Fire Protection Associa¬ 
tion, The American National Standards Asso¬ 
ciation. The American Gas Association. The 
National Plumbing Code, and the American 
Water Works Association. 

Functional Design Considerations 

Gsneril The long-term capability and flexi¬ 
bility of the plumbing system requires special 
attention to the aspects discussed below. 
These considerations require that the piping 
follow a modular layout and, to a certain extent. 
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Fig. 6 Utboratory towiN plans from (a) the AgrtMomy Building at Cornell University by Ulrich Franzen. (b) A pn^jected 
scioflce building at Barnard Collega by Vincent 6. Kling. (c| Louis I. Kahn's Richards Laboratories. 


limilK the configuration and location of in* 
dividual spaces as later defined by partitions. 

1. Typical central services should be pro* 
vided by means of vertical risers, horizontal 
mains, and individual room runouts, sizing the 
pipes in a manner which will permit, as far as 
possible, independent supply and control to 
various floors, zones, and/or individual rooms. 
This design approach should result in a repeti* 
tive and standardized (grid) arrangement of 
the risers, mains, and major branches. 

2. Piped utilities should be accessible to 
permit extending the systems as required by 
future changes in research programs. Service 
pipe runouts (capped off when not used 
initially) at regular intervals in service shafts 
or cores will ensure maximum accessibility 
for future connections with a minimum of 
disruption to research programs in adjacent 
spaces. 

3. To provide for future needs, the central 
service systems should include space for ducts 
and piping not initially required, pipe size 
which permits increased flows to meet larger 
demands, and adequate space to permit normal 
maintenance and repair. 


4. Piping material should be selected on the 
basis of the properties required to maintain the 
quality of the flow material or to withstand cor* 
rosion or erosion by the various materials to be 
transported. 

Horizontal Mains and Vertical Stacks Pipe mains 
and stacks may be run exposed or concealed in 
pipe chases or utility corridors. Pipe chases 
and utility corridors should have dimensions 
which will ensure properly spaced pipes and 
provide access for maintenance personnel. The 
chases and utility corridors will usually in* 
elude air conditioning ducts and electrioal 
conduits. The optimal arrangement of pipe 
spaces would provide utility mains adjacent to 
each health related space, so that the service 
to each laboratory would not be dependent 
on service to other spaces. The utility corridor 
located between rows of laboratory spaces 
would meet this criteria. 

Pipe Runouts to Lsbofstoni Space Satisfactory 
methods of installing runouts from vertical 
stacks and horizontal mains are overhead on 
exposed ceiling or behind laboratory case* 


work and supported from the partition wall. 
Mains and risers located near nonlaboratory 
space should be provided with capped or 
plugged tees for ease of future connection. 

Pipe Sizes in Meins and Risers The selected pipe 
sizes should include a factor for increased 
future use of the various gravity and pumped 
systems. For sanitary waste pipe, an antici* 
pated increase of approximately 5 to 10 percent 
flow may be met by initially selecting the next 
larger size of pipe. Pumped services may meat 
future increased demand flows by on increase 
in pump head, while staying within acceptable 
pipe velocities. 

Centffl Services Required Use of utility services 
will vary according to the department served. 
To provide greater flexibility, all laboratories 
should have air, vacuum, water, and gas ser¬ 
vices at all work areas. 

Sanitary Piping System 

Venting Each fixture should be back-vented 
into a circuit or loop vent in a manner pre¬ 
scribed by code. Locating plumbing fixtures 
in "peninsula** casework is not recommended, 
because of the difficulty in getting proper back- 
venting of the fixture. 

Pipe Meteriels Ordinary galvanized iron or 
steel should not be used in waste pipe from 
laboratories intended for research in biology 
and chemistry, where concentrated acids may 
be accidentally or improperly discharged into 
the sanitary waste system. Acid-resisting 
piping materials should be used in all drainage 
systems serving laboratories in which acids 
will be used. A separate acid waste system 
may be necessary for areas of the building 
where large volumes of acids are used. This 
system should empty into a neutralization and 
dilution sump prior to discharge into the sewer. 

Oomastic Water Supply System 

Soufcet of Water Supply Municipal or corporation 
supplies are usually preferred to other sources. 
A private supply of water is recommended 
only where public water is not available or it 
is impracticable to extend service to the site 
of the laboratory building. 

Water Treatmailt A chemical analysis should 
always be obtained. Treatment of cold water 
supply is usually not necessary when the water 
is obtained from a municipality or from o util¬ 
ity corporation. Water softeners of the Zeolite 
type are recommended when the water has a 
temporary hardness of 10 or more grams per 
gallon, or a total hardness of 18 or more grains 
per gallon. Boiler feed water softeners are 
recommended if the temporary hardness is 4 
or more grains per gallon. 

Intariof Witsi Piping 

1. Location of Mains The water supply 
system should be distributed throughout the 
building and the mains should generally run 
near the ceiling of the lowest story. 

2. /Vo Cross Connactions Cross connec¬ 
tions between water supply piping and waste, 
drain vent, or sewer piping should be strictly 
prohibited, whether the connection is direct 
or indirect. 

3. Backflow Protaction of Water Piping 
Systam Water distribution systems must be 
protected against backflow |the flow of water 
or other liquids into the distributing pipes 
from any other souroa(s) other than its intend¬ 
ed source). Water supply connections or out- 
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lets to plumbing fixtures, tanks, receptacles, or 
equipment should be protected from backflow 
as follows: 

a. The preferred method is by meons of on 
approved air gap, as specified in American Na¬ 
tional Standard A40.4-1942. 

b. Where it is not possible to provide a mini 
mum air gap, the supply connection should be 
equipped with an accessibly located backflow 
preventer (nonpressure type vacuum breaker) in¬ 
stalled beyond the last control valve in compliance 
with American National Standard A40.6-1943. 

c. An alternate approved method is the use 
of an industrial water system to serve all laboro 
tory work areas. This distribution system must be 
independent of the potoble domestic system. This 
can be done by connecting the industrial water 
main to the building service line at the point of 
entry into the building, beyond the point of con¬ 
nection for the potable water and with a suitable 
backflow preventer inserted between the points 
of potable and industrial water system connec¬ 
tions. 


DiitilUd and Demineralized Wafer 
Quolity of Woter The quality of the water re¬ 
quired in health related spaces will determine 
whether distilled or demineralized water should 
be distributed through a central piped system. 
The analysis of local water characteristics will 
help determine if demineralization alone will 
produce woter of the desired quolity. Where de¬ 
mineralization alone will not suffice, distillation 
is required. 

Size of System Stills and storage tanks should 
be large enough to assure an adequate daily 
volume of water. Still size can be determined 
on the basis of a continuous 24 hour operation 
of the still and the provision of adequate storage 
tank capocity. The system should be designed 
so that part of it can be shut down for servicing 
without cutting off the entire system. 

Location of Stills Stills and demineralization 
equipment should be located at an elevation 
within the building sufficient to provide gravity 
flow to the outlets in the piping system. Mechani¬ 
cally pressurized systems are not recommended, 
since the pump and fittings may introduce impuri¬ 
ties into the high quality water. 

MofeHolt of Conztruction "Block" tin (purity in 
excess of 99.9 percent tin) is recommended only 
when ultropure water is required. Other materials 
which have been successfully used alone or as 
lining in tanks and piping are plastics, glass, alu¬ 
minum, or stainless steel. The selection of a partic¬ 
ular distribution piping and storage tank material 
must be based on water purity and contamination 
studies, previous experiences, and cost analysis. 


Fire Protection 

The requirements for standpipes and/or portable 
fire extinguishers are set forth in applicable local 
or national codes. Where the Are hazord in labo¬ 
ratories and ancillary spaces is above normal, 
an automatic sprinkler system or automatic detec¬ 
tors should be installed. Where the application 
of water by usual methods would be harmful or 
dangerous, an automatic or manual protective 
system should be installed, to suit the classifica¬ 
tion of fires from which protection is needed. 


Got Piping 

Design All gas piping should be designed in ac¬ 
cordance with NFPA Standard No. 54, Installa¬ 
tion of Gas Appliances and Gas Piping. These 
lines should be sized to provide for expansion 
of the service and to maintain adequote pressure 
at the workbench. In general, gas piping should 
not be run in trenches, tunnels, furred ceilings, 
or other confined spaces where leaking gas might 
collect and cause an explosion. 

Piping Materials Gas service pipe from the 
street to the building should conform to the regu¬ 
lations of the local gas company. Gas piping 
inside the building should be black steel with 
malleable-iron banded fittings. 

Voivet Gas piping should have a shutoff valve 
just inside the building and at other points where 
it would be desirable to isolate certain sections. 

Compressed Air ond Vacuum Systems 
Air Filters and Driers Compressed air must be 
of high quality—substantially free of oil, impuri¬ 
ties, and water. Centrifugal compressors are ordi 
narily used to provide oil-free air. If a small 
amount of oil is acceptable at points of use, o 
main oil separator with additional separotors at 
the using equipment will be odequate. 

Air driers are required when moisture will create 
difficulty in laboratory instruments, or where com¬ 
pressed air piping may be exposed to freezing 
temperatures. Where laboratory requirements do 
not dictate dew points below 40^F, the dryness 
requirements can be achieved by the use of refrig¬ 
erated water or direct expansion refrigeration in 
an aftercooler. The aftercooler may be air-cooled 
in the case of small compressors. 

The pressure required at the workbench need 
not exceed 40 psig and flow requirements of 5 
scfm at every station. The compressor pressure 
is based upon the needs of the equipment requir¬ 
ing the maximum pressure at point of use. 

The vacuum requirements at the workbench ore 
5 cfm at 28 in. Hg at each service outlet. Receptor 
jars must be used between the equipment and 
the vacuum outlet, to prevent liquids and solids 
from entering the vacuum system. The air dis¬ 
charged from vacuum pumps should be exhausted 
outdoors, to prevent entry into the equipment 
room of toxic or flammable solvents. 

Pipe material moy be either copper or galva¬ 
nized steel with threaded malleable iron fittings. 

HVAC Systems 

Heating, ventilation, and oir conditioning (HVAC) 
account for 25 percent to 50 percent of the cost 
of a health research facility. The design and func¬ 
tioning of the HVAC system should be considered 
very early in the planning process. Such early 
planning will avoid the extra expense and less 
satisfactory results obtained when HVAC engi¬ 
neering is limited to the inflexible confines of ar¬ 
chitectural design in progress. 

The heating requirements of a health research 
facility do not differ significantly from those of 
a conventional commercial building, and have not 
been discussed here. 


Electrical Supply 

The power demand of loboratory instrumentation 
added to that of the building itself—for light, 
air conditioning, ventilating fans, etc.—makes the 


provision of electric power, and its distribution, 
of key importance in the planning of a health 
research facility. 

Flexibility and capability in this case means 
more than planning excess capocity for future 
needs. When electricity stops everything in the 
laboratory is offected. Emergency sources of 
power must be provided, and a system of priori 
ties set up to determine which functions will have 
first coll on the emergency power supplies. 


LABORATORY PLANNING 

Laboratory planning is generally regarded as one 
of the most difficult assignments with which an 
architect con be confronted. It involves the devel¬ 
opment of a layout to meet an exacting set of 
conditions, and the integration of complicated 
engineering services. 

It is essential that the module and layout of 
the individual laboratories be considered in detail 
before even preliminary sketch plans are pre 
pared. This can best be done in the following 
sequence. 

Module 

A module of 10 ft is recommended; this is the 
distance from center to center of two peninsular 
benches, and it is based on a bench width of 5 
ft with a space of 5 ft between. In a one-module 
laboratory it is the distance k>etween the center 
of one partition and the center of the next; it 
is bosed on a wall thickness of 4 in, a bench 2 
ft 3 in wide on one side and a table 2 ft 6 in 
wide on the other—to give a space between of 

4 ft 11 in. Generally an entirely satisfactory and 
clean-cut layout can be planned with the 10-ft 
module, but if it is necessary to hove greater 
flexibility (i.e. rooms 15 and 25 ft wide), then 
a module of 5 ft must be used. Of course, the 
module is dependent on the width of the benches 
and the space between them. The most convenient 
metric equivalent is a 3-m module. 

Width of Bench In chemistry laboratories, the 
generally accepted width of benches fitted with 
reagent shelves is 2 ft 6 in for wall benches and 

5 ft for peninsular benches. In physics laborato¬ 
ries, widths of 3 ft and 6 ft are sometimes pre¬ 
ferred, with a wide shelf for electronic equipment. 
In some laboratories, a bench width of 2 ft or 
2 ft 3 in is adequate. Where solid timber tops 
are used, the consideration of width in relation 
to cost is relatively unimportant, but where sheets 
of some material are being used, the width should 
be considered in relation to sheet size so that 
waste is reduced to a minimum. 

Spoce between Benches As building costs rise, 
it is to be expected that the distance between 
benches will receive closer scrutiny. Some research 
laboratory planners maintain that the increasing 
use of mobile equipment justifies the adoption 
of a 6‘ft spoce. If it is adopted, then in a building 
2CX) ft long it means the loss of one 2-module 
laboratory; conversely, a decrease from 5 ft to 
4 ft 6 in means a gain of one 1 -module laboratory. 

The distance should be determined by consider¬ 
ations of convenierKe and safety, i.e., one person 
should be able to pass onother (working at the 
bench) comfortably and without risk of collision 

Reproduced from Practical Loboratory Phtming, by 
W. R. Ferguson (1973), by Permission of Applied Science 
Publishers, London, England. 
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if the latter should step back unexpected!/. Expe¬ 
rience has shown that 4 ft 6 in to 5 ft is ideal; 
4 ft is cramped. It must be admitted that there 
are laboratories in which one man works between 
benches separoted by os little as 3 ft 3 in, but 
such a small space should certainly not be thought 
of when planning a new laboratory. 

In student and routine loboratories where there 
is less bench space per person and often two 
people will be working back to back immediately 
opposite each other, the space between the 
benches should be greater than 5 ft so that there 
is room for others to wolk down the center. 

Layout of Laboratory 

Having established the module, it is now neces 
sary to settle the size and position of laboratory 
offices, the depth of laboratories and the position 
of service laboratories, fume cupboards, and ser¬ 
vice ducts. All of these are vitally important in 
themselves, and of course they actually determine 
the type of layout which is to be adopted. Let 
us consider each of these items. 


Loboratory OfRces There are many scientists still 
olive today who have worked in laboratories 
where offices were not provided; the lucky ones 
had tables in the laboratory and the others just 
shifted some equipment off the bench to make 
space for report writing. For a number of years 
now, it has been standard proctice to provide 
every scientist with an office; it is quite usual 
to provide irsdividual offices for senior technical 
officers also, whilst laboratory assistants ore ex¬ 
pected to share offices or have writirsg spaces 
provided for them in the laboratories. 

The best location for laboratory offices is ol- 
woys a controversial subject. Are they to be within 
the laboratory, adjoining the laboratory, on the 
opposite side of the corridor, or grouped in a 
separate part of the building? Is it essential for 
all offices to be on an external wall? 

Some senior scientists consider an 8-ft by 6* 
ft office within the laboratory entirely satisfac 
tory. These people spend most of their time actu¬ 
ally working in the laboratory and the closeness 
outweighs the odvantages of greater privacy and 
silence in a larger office across the corridor. In 
any case, for report writing it is much more satis¬ 
factory to use a carrell in the library. The internal 
office shown in Fig. 1 has a 6-ft by 2-ft 6-in 
table with bookshelves above and a filing cabinet 
beneath. This layout has the advantage that the 
full length of the building is available for labora¬ 
tories and, with an off-center corridor, the service 
laboratories can be conveniently located along 
the opposite side. 

Offices which adjoin laboratories also hove the 
advantage of closeness and they can be larger 
than the internal office—one dimension is fixed 
by the module of 10 ft—but they do have the 
disadvantage that they use the more expensive 
serviced area. The alternative is to provide offices 
along the unserviced orea on the opposite side 
of the corridor, but many scientists consider this 
separation from the laboratory undesirable, and 
the further the offices are from the laboratories, 
the more serious this becomes. In the cose of 
offices grouped on another floor, the scientist may 
even think twice before making the effort to get 
to his laboratory. 

Some scientists consider 10 ft by 10 ft an abso¬ 
lute minimum for on office, and others argue 
strongly for 10 ft by 12 ft, or even 10 ft by 14 
ft. Certainly, when the offices are along one side 
of a corridor, a depth of 14 ft makes it possible 


to get a more satisfactory layout for stairs, toilets, 
etc. 

For large projects, it is necessory to consider 
laksoratories on both sides of the corridor; in this 
case, offices must be either in (or odjoining) labo¬ 
ratories or grouped in a separate wing of the 
building. For still larger schemes, the double-width 
layout provides the best solution. 

Details of the various positions of offices are 
shown in Figs. 2, 3, 4, and 5. 

Depth of Laboratories Over the last 40 years, 
the depth of laboratories has increased from 
about 16 ft to 24 or 25 ft, with some going to 
27 and even 30 ft. This has resulted in a better 
utilization of space and, as the span is within 
economic limits, the additional area is obtained 


at a lower cost per square foot. For the standard 
type of peninsular bench layout, o clear depth 
of 24 ft is recommended. 

Service Laboratories These laboratories are ei¬ 
ther planned to be integral with the laboratory 
and laboratory office unit or they are provided 
on the opposite side of the corridor; again, the 
various positions are shown in Figs. 2, 3, 4, and 
5. Much of the equipment housed in these rooms 
is expensive and therefore it must be shared; it 
follows that this equipment must be located so 
that it is convenient to the maximum number of 
staff. 

Fume Cupboards The risk of accident is greater 
in a fume cupboard [hood] than elsewhere in the 



Fig. I Layout of a throo-moduio, 30>ft by 24-ft loborotory. 
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laboratory; so, for reasons of safety, one should 
not be located where it will block an exit. Of 
course, if there is an alternative exit from the 
laboratory, this difficulty does not arise. 

Fume cupboards require an exhaust duct with 
a diameter of from 8 to 12 in. Preferably the 
duct should connect from the top center of the 
cupboard and rise vertically to discharge the 
fumes above the roof. This does not present a 
problem in a single-story building—except, per¬ 
haps, when the architect insists on some symmetry 
in the positions of the outlets on the roof. How¬ 
ever, in a three-story buildirig, the position of 
the fume cupboards and the space required for 
exhaust ducts become more involved; if, in the 
preliminary planning stage, time is spent working 
out these details, it will obviate later troubles 
such as horizontal ducts which are too long or 
riser shafts which are too small. 

The installation can be simplified by having 
the laboratories requiring the most fume cup¬ 
boards on the top Poor; quite often the entire 
ground-Poor space can be allotted for rooms and 
laboratories without any fume cupboards. 

Service Duett The mechanical services are a ma¬ 
jor feature of any laboratory and, in order to 
achieve good design, location, and accessibility, 
they must be given a lot of thought. In some 
laboratories the installation will involve three or 
four pipes, and in others there might be six or 
more. 

For benches serviced from the externai wall, 
there should be horizontal and vertical ducts with 
removable covers. For benches serviced from the 
corridor wall, it is necessary to hove a vertical 
duct accessible from the corridor. In some labora¬ 
tories—especially if island benches are being 
used—the service pipes are reticulated in the 
space between the Poor slab and the removable 
ceiling. This system does have the disadvontage 
that it requires many holes through the Poor and, 
in the event of Poods, these will cause trouble 
in the room below; also, repairs and alterations 
seriously disrupt work in the laboratory and, what 
is worse, it is somebody else's laboratory! Never¬ 
theless, this system is preferable to the use of 
ducts in the Poor because, even at high cost, it 
is quite difiRcult to get a cover which is removable, 
serviceable, rigid, neat in appeorance, and per¬ 
fectly Push. 

For lorge projects where the double-width lay¬ 
out has been adopted, a service corridor is the 
obvious solution because it provides excellent ac¬ 
cessibility to horizontal and vertical pipes and, 
in addition, space for fume cupboard exhaust 
ducts and miscellaneous laboratory equipment 
such as pumps. 

Type of Bench There ore three types of bench— 
peninsular, island, and wall. As the names imply, 
the peninsular bench projects from the wall and 
the island bench is free-standing. 

With the greater depth of laboratories, the 
use of peninsular benches at right angles to the 
windows has become almost mandatory. They are 
preferable to island benches because the installa¬ 
tion of services is easier and less costly, and there 
is minimum shadow when they are Ptted with 
reagent shelves. Most laboratory workers will no 
longer argue that the extra space required to 
give access to four sides of an island bench is 
justiPed. 

As a general rule, wall benches under windows 
should be avoided; facing the sun in front of 
windows on the east and west elevations makes 
working conditions quite intolerable. For windows 
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facing north, screening the low-angle sun in the 
winter is not always satisfactory; even with south¬ 
facing windows, glare can be a problem. Wall 
benches between peninsular benches create inac¬ 
cessible pockets on either side and, for this reason 
also, they are not recommended. 

Whether it be o one-, two-, or three-module 
laboratory, the combination of peninsular and 
wall bench at right angles to the external wall 
produces the simplest layout. The one-module lob- 
oratory provides the nsost wall space per unit 
area; the three-module laboratory has the widest 
application becouse in many cases it occommo- 
dates the optimum number of staff to share equip¬ 
ment and facilities. 

Details of a layout which has been used quite 
extensively are shown in Fig. 1. This layout con 
be adapted to meet a wide range of conditions— 
for example, one or both of the ofPees can be 
omitted, the number and type of bench units and 
service outlets can be varied, the reagent shelves 
can be reduced in length or omitted, or one whole 
bench can be omitted to leave space for equip¬ 
ment or a rig for setting up apparatus. 


laboratory I have visited, I was interested to see 
a brightly colored landscape hanging on the wail 
of on internal office; in another—a physics labo¬ 
ratory—many of the stoP have worked quite hop- 
pily for years in basement rooms; in yet another 
which has windowless laboratories and offices, 
the Director told me that, after 12 years' occupa¬ 
tion, 'early apprehension that a closed-in feeling 
due to lock of outside windows would be a prob¬ 
lem has not materialized.' 

Laboratories without windows are shielded 
from the sun and external temperature variations, 
and it is possible to get much more accurate tem¬ 
perature control; another asset is more wall space. 
My impression is that windowless laboratories 
(and, to a lesser extent, windowless offices) are 
likely to be accepted more readily in the future. 

Width of Corridors Factors which determine the 
width of corridors include the amount of traffic, 
the length of the building, and whether the doors 
open in or out; in oversees laboratories it is usual 
for doors to open into the corridors. Relevant 
details regarding five laboratories are: 


Laboratory 

Width of 

corridors 

length of 
building 

Doors 

Abbott 

6 ft 

224 ft 

Single, 3 ft wide, opening out, serving rooms 
one side only 

Battelle 

7 ft 6 in 

276 ft 

Single, 3 ft 3 in wide, opening out 

Bethlehem 

7 ft 

313 ft 

Double, 2 ft 10 in -i' 1 ft wide, opening out 
from loboratory wall of service shoft ot which 
potnt the corridor is 12 ft wide 

Hoechst 

6 ft 6 in 

328 ft 

Single, 3 ft 3 in wide, openir>g out from lobora¬ 
tory woll of service shoft ot which point the 
corridor is 9 ft 9 in wide 

Notional Bureou 

of Standordi 

7 ft 

383 ft 

Double, 3 ft 1 ft 6 in wide, opening out 

from loboratory woll of service shoft ot which 
point the corridor is 12 ft wide 


frotelype Loborotory or Bench For large proj¬ 
ects, it is a very good ideo to have a prototype 
laboratory, and for small schemes at least a proto¬ 
type bench. If these ore to achieve their real 
purpose, they should be complete with services 
and accurote to the smallest detail. Most scientists 
can read plans very well; however, there are al¬ 
ways some who can't visualize the finished prod¬ 
uct, ar>d for them, and for the builder and his 
subcontractors, a prototype is a great help. Invari¬ 
ably, after examination and discussion, some im¬ 
provements or economies ore effected. Also, when 
a prototype is avoilable for inspection by tender¬ 
ers, its cost con be offset by more accurate esti¬ 
mating. 

Windowlest LaberatoHes end Offices Given a 
choice, most people would prefer to work in a 
laboratory which has windows; it is very pleasant 
to be able to look out on a garden or landscape, 
or even to get a glimpse of the sky. There is a 
prejudice against working in rooms without win¬ 
dows because it is thought that they create a 
sensation of being confined. The objection to this 
feeling of lack of contact with the outside world 
can be partially overcome if it is possible to 'look 
out if you want to'—for example, in some double- 
width laboratories, the door to the internal labo¬ 
ratory is opposite the door of the externai office, 
and both are in line with the window; the doors 
hove clear-glass top panels. In one windowiess 


There is very little traffic in the corridors of 
research laboratories, and in Australia, where the 
doors generally open into the laboratories, a 
width of 5 ft 6 in is adequate; furthermore, the 
narrower width helps to prevent the motley collec¬ 
tion of refrigerators and cupboards which so often 
are lined up along one or both sides of the corri¬ 
dor. Nevertheless, 5 ft 6 in is an absolute minimum 
and assumes that there are no projecting columns; 
if the length of the building exceeds 200 ft, this 
width should be increased slightly to be visually 
acceptable. 

Adoption of a Basic Laboratory Loyout Every ef¬ 
fort should be made to develop a basic layout 
which is standard throughout the building. This 
is not easy because on every job there is generally 
at least one scientist who, without any real justifi¬ 
cation, insists that his office or bench should be 
in a different position, and he will advance rea¬ 
sons why his idea af layout is necessary for some 
particular investigation. If he wins his argument 
and his laboratory layout is nonstandard, it so 
often happens that the project stops, or he leaves, 
and it is almost certain that his successor will 
require o different layout. On the other hand, 
there ore some situations where it really is neces¬ 
sary to meet particular requirements, but these 
can and should be met by variations within the 
basic layout. 

The establishment of a basic layout requires 
some firm decisions by the officer in charge, ond 
these must be opplied with a certain amount of 
ruthlessness if this proves necessary. 
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FI 9 . 2 Off'cvntor corridor layouts, showing the relative positions of loborotorios, service laboratories, 
and offices. 


Layout of Building 

Whilst the planning of each loboratory building 
has its individual problems, the range of layouts 
can be narrowed to a few which have been found 
satisfactory. Depending on the size of the project, 
the type of work, and the space available, any 
one of the following can be recommended. 


Central Corridor This layout is more suitable for 
larger schemes. It has the odvantoge that the 
grouping of laboratories is more compact because 
they ore on both sides of the corridor. Also, as 
the same width corridor is serving a wider building 
than in the case of the off-center layout, it pro¬ 
vides a greater assignable space. However, it 
does mean that half the laboratories have o north¬ 


facing aspect. Two variations of this layout are 
shown in Pig. 3. 

Double Corridor This layout provides a good in¬ 
terrelationship between laboratory, laboratory of¬ 
fice, and service laboratory, and it sometimes 
offers the best solution when the width of the 
building is fixed within certain limits, it has the 
advantage that, as the service laboratories are 
windowless, it is easier to obtain accurate tem¬ 
perature control; in many coses, the absence of 
natural light is an asset. (See Fig. 4.) 

Service Corridor The double-width layout shown 
in Fig. 5 is especially suitable for large schemes. 
As loboratory services become more complex, ond 
temperature control more critical, it is likely that 
this type of layout will be more widely accepted. 
The increosed area at one level contributes to 
more efficient operation because the scientific 
staff are brought closer together and the sharing 
of equipment is facilitated. 

Assignable Areo The gross area is the overall 
area of the building, the assignable area is the 
actual area of usable spoce, ond the difference 
is the combined area of entrance halls, corridors, 
stairs, toilets, ducts, and well thicknesses. The 
‘use factor* is the ratio of ossignoble area to 
gross area, and it ranges from approximately 50 
to 70 percent. 

The best utilization of space is obtairred by 
having one corridor serving rooms on both sides. 
For example, in the simplest type of three-story 
building with minimum entrance hall, a 5-ft 6-in 
corridor with 24-ft deep laboratories along one 
side and l4-ft deep service laboratories along 
the other: 


Off-Center Corridor This layout has wide appli¬ 
cation for relatively smoll schemes—for instance, 
from a single-story building 100 ft long to several 

Gross area 

Assignable orea 

201 X 47 


9447 ft* 

two- or three-story buildings about 200 ft in 
length. It has the great advantage that all the 

Laboratories 

Service loborotories (allowing five modules for stairs. 

196 X 24 

4704'! 

6762 ft=» 

laboratories can have a south-facing aspect, and 
the two room depths provide flexibility in plan¬ 
ning. Four variations of this layout are shown 
in Fig. 2. 

toilets, elevotors, and ducts) 

Use foctor — ^ 71 % 

147 X 14 

2058 J 
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Fig. 3 Centro! corridor layouts, showing the relative positions of loboratoriei, service loborotories, ond 
offices. 


Obviously, a corridor serving rooms on one 
side only, or two corridors serving three rooms, 
decreases the ratio of assignable ta gross area 
and therefore increases the cost. 

Floor Spoce per Person The space required by 
scientists varies greatly. Most require a labora¬ 
tory, a laboratory office, and access to severol 
service laboratories, but quite a number need ad¬ 
ditional facilities such as glass-houses, animal 
pens, or large areas for pilot-plant investigations 
or the preparation and storage of many hundreds 
of specimens. Then again, some scientists use 
equipment which is small and commercially avail¬ 
able, whilst others must have large equipment 
which often has to be specially designed and 
fabricated in workshops on the site. 

Bench Spoce per Person One measure of good 
laboratory accommodation is adequate bench 
space. The layout shown in Fig. 1 provides 62 
lineal feet of bench; this represents 15 lineal feet 
per person for four (with a maximum of five) per¬ 
sons. A bench length of 12 to 15 ft per person 
is a generally accepted standard, and an uninter¬ 
rupted length Is preferable to several short 
lengths. 


1036 





Industrial 

RESEARCH LABORATORIES 


l aborotonts 


Fig. 5 Doubl^-width loyout with tarvic* corridor, ihowing rolotivo position* 
of loborotorioB. sorvko loborotoHos, and ofRcos. 


Ser V «ce 
laboratorios 


Fig. 4 Ooublo-corridor ioyout, showing rolotivo positions of ioborotorios, 
sorvico ioborotorios, ond ofRcos. 
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WAREHOUSING ANO STORAGE 

WtrahomiflQ Warshousing ia the receiving, 
aiorage, and delivery of gooda. 

Racaiviiig Receiving ia the acceptance of gooda 
with a degree of accountability therefor. 

Storage Storage ia the aafekeeping of gooda 
in a warahouae or other depoaitory. 

OelhraiY Delivery ia the tranafer of gooda to 
tranaportation carrier or cuatomer 

Oiftliblitioa Diatribution ia a function of ware- 
houaing which inoludea the preparation and 
delivery of gooda according to plan or apecial 
order. 

G Moral HistofY 

Modern warehouaing haa progreaaed in recent 
yeara to a point where old warehouae atruc- 
turea are coatly to operate. The old-type ware- 
houae buildinga uaualiy do not have aufficient 
floor-load capacity in the upper floora and do 
not allow the adoption of economical atorage 
methoda in the receiving and whipping areaa 
The emphaaia today ia on the maximum uae 
of the “cube" rather than the aquare foot of 
warehouae apace, on diatribution rather than 
atorage, and on power handling equipment 
rather than hand labor. 

The deaign of a warehouae ahould be based 
upon the moat economical methoda of me- 
teriala handling. High atacking, with minimum 
uae of aialea, ia the keynote of maximum “cube * 
utilisation. Modern warehouae deaign generally 
inoludea clear apana ranging from 60 to 100 ft, 
roof elevation aufficient to allow 18 to 20 ft 
(and higher) atacking height, and whipping and 
receiving areaa located at box oar or truck 
level. 

FundamMtils of Modern Warehousing 

OiNi-Storv-Typa Building (Fig. 1) The study of 
multistory va. one-story warehouses ia complex 
and requiraa a oomplete engineering survey. 
The factors for consideration are partially listed 
herewith. 

One Story: 

1. Low-cost ground advisable 

2. Availability of land for expansion 

3. Leas time for erection 

4. Leas area lost —sidewslla, columna, 
elevators, stairways, etc. 

5. Adaptability to long-span construction 

6. High floor loads 

7. Graatar flexibility for layout changes 

8. Greater handling efficiency possible 

9. Supervision easy and effective 

10. Maximum uae of daylight and natural 
ventilation 

11. Haxardoua areas easily isolated 
Two (or Morm) Stories: 

Wilham Staniar M E . Edilor-in-Chief, Plant 
Engineering Handbook, 2d od . McGraw-H*ll 
Book Company New York. 1959 


1. High coat of ground 

2. Limited area for site 

3. Natural topography may permit entrance 
at different levels 

4. Ease of expansion if foreseen 

5. Floor load may be limited in upper 
levels 

6. Product stored and handling equipment 
ahould be light in weight or small in bulk 

7. Handling diatances reduced with gravity 
flow 

8. In aome locations, less dirt and better 
ventilation on upper floors 

9. Lower heat loss through roof 

In ganaral, the overall economic evaluation 
of the one-story warehouae indicates a lower 
investment per cubic foot of storage apace. 
The low-cost types of roof construction and 
the reduction of steel end masonry for addi¬ 
tional floors are the significant coat-reduction 
items. Another major point of concern is the 
demand for increased floor-load capacities 
to support industrial truck equipment and 
heavier unit loads. 

FleiibilitY of Liyotit and Equipinefit Flexibility of 
atorage allocationa is obtained by the matalla- 
tion of minimum permanent storage aids. This 
can be sccompliahed by providing bolted-up 
types of pallet racks, bins, or shelves. The use 
of palleta and pallet pattern selection guides 
ahould provide the maximum cube utilixation 
as well as stability. The large-aize palleta are 
usually economical for warehousing opera¬ 
tions. 

Shipping and receiving areas should be de¬ 
signed for two-way operation over the same 
platform where possible. The main aisles of 
transportation within the warehouse should 
allow the passage of materials handling equip¬ 
ment in both directions. 

Efficient material movement is best obtained 
by wheeled vehicles in a warehouae of peak 
demands. Goods can be stored or accumulated 
prior to shipping during off-peak periods. 

The versatility of the fork truck and package 
conveyor is responsible for their wide accep¬ 
tance. Fork trucks are made especially adapt¬ 
able with a variety of attachments for apecial 
purpose handling. 

SelactKM of Wsrtlioitte Maiorialt Handling Equipment 
The proper selection and use of materials 
handling equipment is an important factor to 
initiate and maintain warehouse operation 
efficiency Warehouse deaign ia often evolved 
around a well-engineered handling technique. 

Typical handling methods include the fol¬ 
lowing; 

1. Tow conveyor (dragline conveyor) 

2. Pallet systems (skids, bins, racks, unit 
loads, etc.) 

3. Tractor trailer and fork truck (wheeled 
vehicles) 

4. Overhead syslema (monorail, bridge 
crane, stacker crane, etc.) 

5. Conveyors (vertical and horizontal 
movement) 

Considerable emphasis has been placed on 
narrow-aisle handling during recent years- The 


narrow-aisle straddle fork truck with 100 per¬ 
cent selectivity of goods in stock on pallet 
racks has been much used. Space savings have 
been particularly attractive with small pallets 
where right-angle stacking aisles have been 
reduced in some cases to 6 ft. The aisle-space 
savings of the straddle fork truck are usually 
offset by increased operating cost due to the 
slow speeds in stacking and transporting 
inherent in the equipment. Increased side 
clearance between pallet stacks and the de¬ 
creased stability of the truck chassis for high 
slacking heights are also items to be con¬ 
sidered for overall evaluation. 

When selectivity is not a prerequisite and 
bulk storage is possible, the straddle-type 
truck is less desirable on account of the clear¬ 
ance required between storage rows. A later 
design of the narrow-aisle type industrial truck 
providea forks which retract the pallet load 
within the wheelbase of the vehicle. Normal 
pallet side clearances can be maintained com¬ 
parable to the standard fork truck. The front- 
wheel diameter has been increased to reduce 
floor wear experienced with the straddle fork 
truck with small steel wheels. The limitations 
of narrow-aisle equipment as listed above 
should not be overlooked in any warehouse 
operation where high turnover of inventory is 
required. 

Tow conveyor systems have been installed 
in many warehouses and truck terminals 
where order makeup or sorting operations re¬ 
quire maximum flexibility. 

Tractor-trailer trains have been utilized to 
advantage where long horizontal movements 
are required. With a fork truck loading pallets 
on trailers and a second fork truck unloading 
pallets at the delivery point, maximum utiliza¬ 
tion of equipment is obtained. In this way, 
heavy tonnage can be handled in minimum 
time, or a tractor-train schedule can be set up 
for repetitive delivery to various points 

Overhead bridge cranes require no aisle 
space if the goods to be stored are handled with 
special lifting devices. Paper rolls and other 
large units are warehoused in this manner. 
Monorail systems are used as a general 
purpose method of handling bulky, extra long, 
or heavy loads in congested areas. 

The stacker crane is recommended for 
evaluation when selectivity of pallets or unit 
loads is required in narrow-aisle operation. 
Maximum storage heights may be attained in 
safety for maximum vertical-height utilization. 
The hoisting mechanism is suspended from the 
overhead traveling bridge. Recent comparisons 
in warehouse floor-space requirements indicate 
that the stacker crane is more efficient than 
the straddle fork truck. 

Fixed-route package conveyors are usually 
designed to handle a constant flow of material 
of similar products. Cases, boxes, drums, bags, 
etc., can be conveyed from production line, 
through warehouse, to shipping platform with 
minimum handling. Conveyors ore usually 
engineered for a specific size and weight of 
product. A thorough study is required to select 
the most suitable and economical handling 
system 
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Utilizing cenfmiry located shcrt-lof and bfn*storDge operation,coordlnoted by use of droglme conveyors 



Fig. 1 



Typical large warehouse leyout. 


Effective Warehouse and Storage Layout 

The overall receiving, ntoroge, and shipping 
costs can be classified generally as follows: 

1. Occupancy or fixed overhead charges 

2. Labor or handling expense 

The principles of space ulilixaiion can be 
described as operating in three dimeneions- 
The percent effectiveness (volumetric efficien¬ 
cy) may be calculated from the following; 
Space utilisation (%) = area utilization 

X vertical-height utilization 
— net sto rage area 
gross storage area 

height utilized 
’ usable vertical height 

Area utilization (Fig. 2) requires the proper 
analysis of altarnate materials handling 
methods. Emphasis is placed on the study of 
the floor plan to provide a maximum ratio of 
net usable area to gross floor area. The net 
storage area is the floor space actually oc¬ 
cupied by goods. The gross storage area is the 
usable area plus adequate operating aisles for 
Irandling facilities and traffic rteeds. 

Additional area is usually required for mis- 
celianaous functions. Exampiss are hated 
herewith: 

1. Space for empty pallets 

2. Special packaging or makeup areas 

3. Irregularities due to columns, odd 
corners, etc. 

4. Space for offices, equipment, etc. 

5. Shipping and receiving areas 

6. Odd lots and balances 

Vertical-height utilization usually necessi¬ 
tates packaging evaluations plus the considera¬ 
tion of safety and special equipment. The maxi¬ 
mum stack height allowable is limited by the 
crushing strength of the bottom package. Non- 
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Fig. 2 Space utilization - a thrae-dimansion opeiation. 


Nol just 
horizontal 

I-1 

I You poy tor j 
j r‘his spoce j 

Moke the I 
most of d I 



stackable or fragile loads are tiered one above 
the other with the use of pallet racks or other 
storage aida. Usable vertical height (in space 
utilization formula) is the distance from floor to 
underside of sprinkler system nozzles. Fire 
underwriters allow a 10 percent reduction in 
rates when a minimum of 1B in. is left clear 
under the sprinkler heads (Fig. 3). 

The occupancy cost of worahouso buildings 
includes the investment of the structure itself 
with corresponding fixed depreciation and 
maintenance expense. A vertical stacking 
height of 18 to 20 ft is usually found to be most 
economical from o cubage cost estimate 
review. Avoid the false concept of economy of 
ground-level floor construction for new build¬ 
ings which in many instances results in costly 
"in" and "out" handling in the shipping and 
receiving areas. Warehouses are designed as a 


rule for floor-level operation for both rail cars 
and trucks: 

1. Rail cars — 3 ft 7 in. above top of rail 

2. Trucks —4 ft 4 in. (average) above ground 

Doors 8 to 12 ft wide ond 10 ft high are 

usually ample for use with high-slacking 
equipment. Door spacings for box cars can be 
set at 45 ft for standard 40-ft rail equipment. 
Truck delivery doors should be set at 15 ft 
center to center. Buildings with long-span 
construction are desirable to eliminate waste 
space and provide increased flexibility for 
handling operations. Spans up to 100 ft are not 
uncommon with little or no extra construction 
cost. 

Effective storage layout includes careful 
analysis of the following: 

1. Activity of item warehoused (turnover) 

2. Bulk and weight of package or unit load 
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Fig. 3 Standard pallat pattami. 


3. Number of items end quantity of each 

4. Shape, value, hazard, or other special 
considerations 

The application of the "ton-mils'* principle 
can serve to reduce handling costa when a 
floor plan is designed for the storage of a 
large variety of items, lots, batches, etc. The 
items to be stored are located within the ware¬ 
house by popularity or special groupings. 
Logically the most popular items are stored 
closest to the shipping dock to reduce the 
length of travel of materials handling equip¬ 
ment or crews. Any storage system or layout 
which minimizes the movement of warehouse 
operations reduces the ton-miles or pound- 
feet of work performed. 

The physical characteristics of a warehouse 
determine the capacity factors of storage 
layout, namely: 

1. Floor-load capacity 

2. Ceiling height and allowable stack height 

3. Location of doors, loading facilities, 
elevators, firewalls, etc. 

4. Column location, size, and spacing be¬ 
tween centers 

5. Location of aisles for operating space, 
access to stock, and protective equipment. 

The cost of handling *‘in’' and “out " of 


storage is an operating expense which can 
never be recovered. The overall coat per unit 
weight or volume is thus the prime considera¬ 
tion of efficient warehousing and quite often is 
the only expense that can be reduced by im¬ 
proved materials handling methods- 

Straight-Line Flow or Atsomblv-Line Principle Straight- 
line flow is inherently efficient and usually is 
adopted in warehouses adjacent to production 
areas- Conveyors and pallet systems illustrate 
typical methods of efficient handling. 
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Order pick lines in a grocery warehouse are 
characterized by the assembly-line principle. 
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Shipping and Receiving Areas The receiving area 
of a warehouse should be located adjacent to 
incoming rail or truck facilities and as con¬ 
venient as possible to the storage area- The 
receiving dock is usually separated from the 
shipping area if possible to minimize cross 
traffic and possible confusion. The number of 
unloading positions required is dependent 
upon the volume of receipts or the maximum 
number of cars or trucks spotted at the same 
time. The light weight of portable aluminum 
or magnesium dockboards is desirable when 
power equipment is not available for position¬ 
ing units of conventional steel construction. 

Weather protection at the unloading posi¬ 
tions permits continuous handling operations. 
Loading platforms located outside the ware¬ 
house building can be designed for one-way or 
two-way traffic where required. 

The proper control, checking, and sorting of 
inbound materials is important for the prompt 
and efficient delivery of outbound shipments. 
The size of the receiving area is determined 
by the analysis of the temporary storage lag 
needed to perform the necessary inbound 
handling and inventory control operations. 

A shipping area (or dock) receives materials 
for outbound shipment after selection and 
transfer from storage. The preassembly of 
orders according to plan requires sufficient 
room to perform packing, packaging, or prep¬ 
aration operations prior to shipment. 

The size of the shipping area is dependent 
on the makeup time of filling orders and the 
quantity of simultaneous loading operations 
during peak periods. 

Calculation of Storage Space (Area Utilization) 

Gross 

warehouse area = inside total square footage 
of warehouse 

Net 

storage area = actual area occupied by 
inventory, not including 
aisles plus space for empty 
pallets plus shipping and 
receiving areas plus 
allowance for ‘‘honey¬ 
combing'* plus special 
inventory (inspection, etc.) 

Interference ~ irregularities due to 

columns, odd corners, etc. 

Miscellaneous ~ space for offices, 
equipment, etc. 

Gross 

warehouse area = net storage area plus aisles 
plus interference plus 
miscellaneous 

Rule of thumb (for general package ware¬ 
housing): 

gross warehouse area 3^ 

net storage area 2 

or Net storage area f (50% net storage area) 

= gross vvarehouse area 

This rule is accurate for average warehouses, 
but actual analysis of the layout is recom¬ 
mended. 

"Honeycombing'* is a warehouse term used 
when space is not fully occupied because of 
partial withdrawal of Inventory. Maximum 
honeycombing factors are In the range of 75 
to 90 percent of maximum capacity, depending 
upon the activity, number, and quantity of 
items stored 
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Warehouses will vory considerably in difFerent 
ports because of various types of cargo handled, 
climate, local stevedore practices, economics of 
various building materials, types of land transpor¬ 
tation serving the facility, etc. The warehouse 
to be discussed herein is one used for the long¬ 
time storage of goods as opposed to transit sheds 
that receive, handle, and discharge sundry car¬ 
goes “in transit.*’ For purposes of this study, only 
warehouses connected with maritime commerce, 
handling cargoes to and from ships will be consid¬ 
ered. 

This means a building constructed in the gen¬ 
eral vicinity of a ship berth where cargo to be 
shipped out or which has come in by ship can 
be assembled and which requires comparatively 
long-time storage. 

For reasons of economy of operation, the dis¬ 
tance from the operating berth should be kept 
to a minimum to cut down travel time for steve¬ 
dore equipment and provide for the rapid loading 
or unloading of the ship. This distance, however, 
should not be so close to an operating berth that 
the warehouse could be used as a transit shed, 
thus changing its true function. Generally speak¬ 
ing, this would mean thot a warehouse should 
not be closer to an operating berth than the length 
of the berth. Cargoes scheduled for long-time 
storage could then be economically transported 
to the warehouse. 

Generol Dimensions 

The over-all dimensions of o warehouse are quite 
often limited by the available space. However, 
where space restrictions do not occur, the size 
can be best established by the use to which the 
warehouse is to be put. 

Warehouses to be used in conjunction with 
transit sheds should be comparable in size. This 
means a warehouse with a gross area of 70,000 
to 90,000 square feet. The width and length can 
then be determined from the dimensions of the 
site and the space required for access roods and 
railroad sidings. 

To maintain good fire protection, the building 
should be divided into compartments separated 
by fire walls equipped with fire doors. The type 
of cargo to be stored will sometimes regulate 
the allowable area in these compartments and 
also the vertical clearance under the structural 
framework. At least 2 ft must be provided be¬ 
tween cargo stacks and automatic sprinklers. A 
clear height of 22 to 24 ft would be ample to 
allow for automatic sprinklers and pendant elec 
trie lights. 

Service Facilities 

Where space permits, it is particularly desirable 
to provide loading platforms at truck bed eleva- 

Porf D^iign And Comtrvcfion, The American Associa¬ 
tion of Port Authorities, Woshinglon, D.C., 1964. 
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tion at each side of the warehouse, and also 
railroad tracks for direct transfer of goods from 
rail car to warehouse or vice versa. 

To accommodate trucks that may wish to drive 
into warehouses where o center aisle is provided, 
it is necessory to construct ramps at the ends 
of the building connecting the depressed areas 
to the regular floor level. In this way, trucks can 
be unlooded inside the warehouse with lift trucks. 

In localities where considerable rainfall occurs, 
it is very desirable to hove protective canopies 
built out over the loading platforms. 

Loading platforms should be wide enough to 
allow for easy maneuvering of mechanized equip¬ 
ment during loading and unloading operations. 

Column Spocing 

The advisability of interior columns in warehouses 
is a disputed question—warehousemen contend 
that columns interfere with the movement of 
cargo. There Is no doubt that a wide spacing 
of columns is an advantage. 

Whether one row of columns along the center- 
line is preferable to two rows at the third points 
is largely a matter of opinion. One row causes 
less interference to cargo handling and stacking, 
and allows two side aisles for trucks. On the other 
hand, two rows allow a center truck aisle which 
is adequate for most conditions. The width of 
the building will in many cases be the deciding 
factor in regard to selecting the most economical 
span for the roof system. Clear span construction 
is without doubt more desirable from an operating 
standpoint, but the additional cost may rule it 
out. 

The spacing of the column boys is another con¬ 
troversial subject. The type of roof construction 
in many cases will determine the economical span 
for roof purlins and joists. Boy spacing of 20 
to 40 ft appears to be common practice. 

Feundolions 

Foundations are either pile supported or spreod 
footings. Careful analysis of the soil by means 
of borings should be made previous to design 
unless previously obtained data on soil character¬ 
istics is available. 

When soil conditions are questionable, load 
tests, test pile driving and pile load tests may 
be required. 

Where soil conditions show adequate stability, 
spread footings can be used. Even where areas 
are freshly filled, it is often possible to obtain 
adequate compaction with the use of mechonical 
compactors. The degree of compoction must be 
carefully measured in the field by established 
tests. 

Structural Frame 

Steel Frames Structural steel shapes are quite 
often used for warehouse framing because of 
easy availability, economy, and simplicity. 

A great many steel componies are now produc¬ 


ing ’’prefab” buildings of lightweight steel 
shapes. They come in a variety of spans and 
bay spocing and offer a choice of truss, orch, 
or rigid frame. These buildings generally require 
interior columns, and if the spacing of columns 
is such os not to interfere with the functional 
use of the building, they offer an economical solu¬ 
tion to certain specific warehouse requirements. 

Timber Fromet Wherever timber is readily ovaii- 
able and competitive With steel or other materials, 
it may be more economical to construct a ware¬ 
house using heavy mill construction. This type of 
structure is considered a better fire risk than un¬ 
protected steel. 

The use of glued laminated wood members is 
also becoming quite popular. They have the de¬ 
cided advantage of a reduction in shrinkage and 
provide greater strength for a given size member. 

A recent development in the Southwest is the 
pole-frome type of construction. Basically, it is 
a building with its main columns made up of 
treated timber poles with simple wood trusses 
and wood roof beams. The roof is either built 
up over a wood deck or of corrugated steel or 
aluminum supported by wood purlins. Walls are 
usually wood froming with corrugated metal sid¬ 
ing. Relatively close spacing of columns is required 
with this type of construction which results in re¬ 
duced maneuvering space for mechanical equip¬ 
ment. 

Reinforced Concrete There are many advan¬ 
tages to be obtained by using reinforced concrete 
wall construction, such as low maintenance cost, 
long life, ability to withstand rough treatment 
by heavy stevedore equipment and high resis¬ 
tance to Bre. Tilt-up concrete wall construction 
has been used considerably in recent years to 
great advantage. In either case, these types of 
woll construction are usually combined with steel 
or wood trusses and conventianal roof decks. 

An all-concrete construction method can be ob¬ 
tained by the use of prestressed concrete beams 
and columns, and in recent years thin shell barrel 
arches of prestressed concrete have been success¬ 
fully used. 

Well Framing end Sheathing When corrugated 
steel or aluminum wall sheathing or one of the 
various new patterns of roiled metal sheathing 
is used, it is generally secured to steel girts and 
studs for steel-framed buildings and wood girts 
and studs for timber construction. In either case 
the exact spacing of girts and studs is determined 
largely by local building codes, wind loads, col¬ 
umn spacing, and the gage of the metal used. 

Obviously the used of reinforced or tilt-up con¬ 
crete walls eliminates the need for girts and studs 
and provides the necessary sheathing. Concrete 
walls, however, do add a greater weight to foun¬ 
dations and increase the building cost. Offsetting 
this is the more permanent construction obtained 
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and the ability to withstand rough treatment from 
heavy cargo-handling equipment. 

As a compromise between these two systems, 
some warehouses are constructed with a concrete 
wall built up to a height of 4 or 5 ft with the 
lighter wall construction using girts and corru¬ 
gated metal extending up to the eaves or para¬ 
pet. One disadvantage of corrugated siding is 
its susceptibility to damage. This can be partially 
remedied at a moderate increase in cost by apply¬ 
ing solid sheathing, either 1-in shiplap or the 
cheaper grades of plywood, secured to the girt 
system. This method not only protects the metal 
siding, but it also provides additional strength 
to the building to resist wind forces, and has 
some insulating qualities which may be desirable. 

The gage of the sheet-metal siding or roofing 
is important. Although the standard gages are 
more economical and easier to procure, there are 
other factors which may warrant the selection 
of heavier gages. In areas of high wir>ds a heavier 
gage than standard would be desirable, and 
where warehouses ore located near the water¬ 
front and subject to frequent fog and damp air 
conditions, heavier gage metal would be a distinct 
advantage to offset corrosion. 

Regardless of the gage selected, it is of prime 
importance to use galvanized sheets to resist cor¬ 
rosion. The standard 1 '4 -oz coating is generally 
used, but here again the longer life obtained by 
using 2-oz cooting may justify the additional cost. 
Although many warehouses are left unpointed 
there seems to be a trend toward more attractive 
buildir\gs utilizing bright colors or contrastirsg pan¬ 
els. Prefabricated panels of aluminum or porce¬ 
lain-enameled steel in various attractive colors 
are now available but the added cost has acted 
as a deterrent for most low-cost commercial proj¬ 
ects unless ofRces are incorporated into the plan, 
in which case some distinctive design can be justi¬ 
fied. Aluminum panels, doors, or windows used 
in locations that are exposed to industrial or sea- 
coast corrosive atmospheres should be of an alloy 
that will resist corrosion. Alloy 6063-T5 has been 
successfully used in these locations. 


Roof Froming, Shoothing Corrugated aluminum 
or galvanized steel is frequently used for roof 
construction. It is generally supported on steel 
purlins that in turn rest on steel trusses. Where 
the spans are not excessive, wood joists supported 
on steel purlins can be used. One-half-inch-thick 
plywood diaphragm roof sheathing is laid over 
the joists and a built-up composition roof applied 
on top. This type of construction has the advan 
tage of providing a good bracing system in the 
plane of the top chord, thus taking care of wind 
loads and other horizontal stresses. 

Two-inch-thick T & G roof sheathing is some¬ 
times used nailed to timbers resting on the steel 
purlins. This type of construction olso has good 
diaphragm qualities and, being of mill type con¬ 
struction, has a good fire insurance rating. 

There is an endless variety of built-up compo¬ 
sition roofs available to choose from, but a sub¬ 
stantial watertight roof is essential and conse 
quenHy nothing less than a *'20-year" bonded 
roof should be considered. 

Poured-in-place concrete and lightweight con¬ 
crete, poured-in-place gypsum, and vermiculite 
are other materials frequently used for roof con¬ 
struction. The initial cost and the additional 
weight that must be carried by the framing system 
and foundation are factors that should be consid¬ 
ered in selecting these materials, and the advan¬ 
tages and disadvantages carefully analyzed in 


relation to the overall anticipated life of the entire 
structure. 

Floors 

Floors are either portland cement concrete or as¬ 
phaltic cement concrete. The final finish on port- 
land cement concrete floors is importont. Steel 
trowel finishes are inclined to be slippery, particu¬ 
larly if water or oil accumulates on the surface. 
A light broom finish is more desirable providing 
an adequate nonskid surface. 

Asphaltic cement concrete makes a good wear¬ 
ing surface either when applied over a concrete 
slob or crushed-rock base. Various degrees of 
roughness can be obtained to provide sufRcient 
traction for mechanized equipment. Although it 
is susceptible to disintegration due to oil and gas¬ 
oline drippings, it is easily patched ond there 
are various ''sealers" that can be applied which 
alleviate this situation. 

It is important that floors be given a sufficient 
slope to drain properly. Opinions vary as to how 
much this slope should be, but range between 
’/k -in and *4 -in per foot. 

At doorways, in order to prevent rain from 
driving in under the doors, this slope is sometimes 
steepened for approximately 5 ft inside the open¬ 
ing. Lift trucks con negotiate this slight ramp 
smoothly. Another more positive method is to in¬ 
stall a continuous drainoge trough under each 
door equipped with a suitable grating set flush 
with the paved surface. 

Appurtenances 

Doors The finest type of door used on ware 
houses is the vertical rolling steel door, a door 
constructed of many interlocking steel slats all 
connected together and secured by guides on 
both sides of the opening. The door curtain slides 
vertically up the guides and is rolled up on a 
steel pipe barrel. The operating mechanism for 
this type of door is either an endless chain which 
turns a sprocket and train of gears connected 
to the pipe barret, or by crank, bevel gears, and 
steel shafting. The weight of the steel curtain is 
counterbolonced by helical steel-spring tensioning 
devices. Lorge doors are generally motor oper 
ated, the open and closed positions being con¬ 
trolled by limit switches. 

This type of door can also be used as a fire 
door, in which case the spring tension is adjusted 
to close the door automatically when a lever is 
tripped by the melting of a fusible link. 

There are many "overhead" type doors on the 
market that are very competitive with the vertical 
rolling steel door. They may be metal or wood 
and have a large variety of operating procedures. 
The so-called "up and over" type is raised as 
a unit by means of cantilever arms and tension 
springs, similar to residential garage doors, and 
in the open position lies above and inside the 
door opening. A variation of this door is one in 
which the door folds in two leaves before assum¬ 
ing a horizontal position above the door opening, 
the advantage being that the projection into the 
building is reduced. 

An overhead type of door composed of several 
horizontal sections hinged together that slides ver 
tically in tracks at each side and above the door 
opening has become quite popular in recent ware¬ 
house construction. It can be constructed of wobd 
or metal (quite often aluminum), and can be manu¬ 
ally operated in comparatively large sizes, al¬ 
though it is adaptable to motor operation. In the 
open position, it too, lies above and inside the 
door opening. 

All these previously described doors require a 


moderate amount of headroom between the door 
head and ceiling or roof construction, and with 
the exception of the vertical rolling steel door, 
all can be equipped with windows to provide 
additionol day lighting. 

If the eave height of the warehouse is not less 
than one and one-half times the door height, two- 
section counterbolonced vertical-lift doors can be 
installed, either manual or motor operated. These 
doors ore easily and quickly opened. 

The conventionol one- or two-unit horizontal 
sliding door, although virtually foolproof, is, nev¬ 
ertheless, unwieldy and requires targe blank wall 
spaces to house it in the open position. For this 
reason it limits the number and location of doors 
to the detriment of the overall design. 

The spacing of doors is largely determined by 
the type of cargo to be stored and the frequency 
of loading or unloading of the stored material. 
Warehouses constructed for a specihc commodity 
can have the doors located to provide the mini¬ 
mum travel distance for loading or unloading op¬ 
erations. However, most warehouses adjacent to 
the waterfront would accommodate a variety of 
cargo. It would be better to have an excess of 
doors rather thon on insufficient number, as cargo 
can always be stacked in front of a closed door. 
It is importont, however, to have doors on each 
side of the building opposite each other, and 
also to have doors on the ends so that trucks 
can enter or leave by means of a center aisle. 
Symmetrical spacing of doors ollows for an effi¬ 
cient traffic pattern throughout the building. 

The selection of door sizes should be deter¬ 
mined by the size and type of equipment and 
cargo that will be used. Lift trucks, straddle carri¬ 
ers, and even individual cargo packages are get¬ 
ting larger and larger, and for safe operation 
require wide doorways. Doors 16 ft wide and 
16 ft high ore commonly used, and even doors 
18 or 20 ft wide and 18 ft high. Larger size 
doors should preferably be motor operated for 
more rapid opening and closing. 

Ventilators Ventilators through the roof should 
be provided that comply with local requirements. 
Ventilators are either continuous ridge type or 
individual round types distributed over the roof 
area. Some rotary types are available that are 
activated by the wind, and in cases where large 
changes of air are necessary, mechanical forced- 
air systems are used. 

Offices and Woshrooms When warehouses are 
located near transit sheds or other marine build¬ 
ings, there is seldom any need for offices or wash¬ 
rooms. This is particularly true if various operators 
use the warehouse. In the event that one operator 
leases the entire facility, it may be advantageous 
to incorporate offices and washrooms. 

Protection Devices Structural columns in the inte¬ 
rior of the worehouse should be protected from 
damage caused by collision with vehicles by en¬ 
casing the lower 4 to 6 ft in concrete or by setting 
heavy steel pipe guards around them. Likewise, 
main switchboards should have protective barri¬ 
cades, either pipe railings or concrete-filled steel 
posts, set about 3 ft out in front to act as a 
protection against motorized handling equipment. 

Sprinkler risers, valves, and control mechonisms 
should be enclosed in a structural-steel framework 
covered with heavy diamond mesh screening. This 
will prevent any stored material from accidentally 
falling on the sprinkler equipment and causing 
it to be damoged or rendered inoperable. 
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Pointing 

Warehouses constructed of reinforced concrete 
need not have the enclosing wolls painted. How¬ 
ever, metal doors, windows, coping, and flashings 
should be pointed with a good grade of exterior 
paint. There are several new paints on the moricet 
now that provide remarkable protection against 
corrosion even in the saline atmosphere of the 
seacoast. 

Corrugated sheet metal buildings are definitely 
improved in appearance by the application of 
paint, and the useful life of the metal is extended. 

Painting the inside of warehouses improves the 
general lighting effect, and makes working condi¬ 
tions safer. 

Fire-hose rocks and outomatic sprinkler risers 
should be painted a brilliant red for ready identifi¬ 
cation. Overheod signs designating the location 
of electric panel boards, exit doors, and other 
facilities ore an added convenience. Lines painted 
on the floor defining main aisles, cross aisles and 
storage areas, and “Keep Cleor" areas ore help 
ful when stacking cargo. In many warehouses 
smoking is prohibited, in which cose "No Smok¬ 
ing** signs should be prominently displayed. 

Fire Protection 

Worehouses should be protected with a complete 
automatic-sprinkler system meeting the require 
ments of the Notional Board of Fire Underwriters. 
Wherever possible, o supervisory firc-olorm circuit 
connected to the local fire department olarm cir 
cults should be provided so thot in cose of fire 
the fire department is immediately informed. 

Auxiliary fire equipment such as hose racks 
and chemical fire extinguishers should be located 
at several locations in the building and be clearly 
designated by being painted bright red. Stacking 


of cargo should be so arranged that all fire equip¬ 
ment is easily accessible at all times. 

Lighting 

Natural Lighting The best source of light for a 
warehouse during the daytime is natural light or 
sunlight. There are two methods available: (1) 
roof lighting and (2) sidewall lighting. 

Roof lighting con be accomplished by means 
of (a) monitors, (b) skylights, or (c| sawtooth con 
struction. 

A combinotion of monitors and sowtooth con¬ 
struction provides very good lighting ond has long 
been an accepted method of design. Skylights, 
if symmetrically spacird and a sufficient number 
installed, give equal distribution of light through 
out the building. Skylights ore sometimes o source 
of roof leakage ond should be carefully designed 
and Installed to insure o weathertight condition. 
In recent yeors plostic dome-type skylights have 
become quite popular. They come in various 
shapes ond sizes and are readily installed on com 
position type roofs and are easily mode weather 
tight. 

To mointoin the desired transmission of light, 
all roof lighting, whether monitor or skylight, 
should be hosed off frequently to maintain a cleon 
surface. 

Windows con be installed in the side walls to 
provide additional light and in buildings using 
corrugated siding it is possible to obtain corru¬ 
gated Fiberglas panels, either clear or translucent, 
that will member with the siding and provide a 
continuous band of light on each side of the build¬ 
ing. All forms of side-wall lighting ore subject 
to being blanked off by the high stacking of cargo 
and consequently should not be depended upon 
entirely to provide the desired doy lighting. 


Artificial Lighting For night operation and to 
supplement natural light during the daytime, elec 
trie Illumination should be provided. The light level 
should not be less than 10 foot-candles. The spac¬ 
ing of lights is very important and should be de¬ 
signed to provide adequate lighting in the aisles 
at all times even when cargo is stacked high. 
Sufficient switches should be provided to ollow 
lights to be switched on only In certoin areas 
where work is being done. If watchman service 
is maintained or when only minimum illumination 
is desired, separate light circuits should be in¬ 
stalled with control switches conveniently located 
near entrance doors. 

Type of Fixtures The fixtures that can be used 
are (1) incandescent, (2) fluorescent, ond (3) mer¬ 
cury vapor. There are advantoges and disadvan 
tages in each typo. 

Incandescent lamps need replacing frequently, 
and the convection currents set up by the hot 
globe cause the reflector and the light globe to 
become coated with dust, reducing the illumina¬ 
tion considerably. 

Fluorescent-tube lighting is becoming more 
popular since high-output fluorescent lamps hove 
been developed which produce the increased illu¬ 
mination desired. Upkeep is still a problem with 
them os tubes become blackened with resultant 
loss of efficiency. 

Mercury-vapor lighting is the most efficient, 
provided that sufficient mounting height con be 
obtained. Mercury-vapor lights require time to 
warm up before full illuminotion, so they cannot 
be turned on ond off as readily os incandescent 
or fluorescent lights. In warehouses where differ¬ 
ent color codes are used on the stored cargo it 
is very important to use color corrected mercury 
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Fig. 1 Typical warehouse. Port of Long Beach, California. 
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vapor lamps in order to be able to read the vari¬ 
ous color codes. 

When any truck looding is accomplished at 
night« outside Roodlighting of the area is essen¬ 
tial. For safe operation, the intensity of illumina¬ 
tion should be at least 1 foot-candle and prefer 
ably 2 foot-candles. Mercury-vapor lighting lends 
itself ideally for this situation as high-intensity 
lights con be mounted on steel poles to provide 
even illumination. At loading platforms lights can 
be mounted over doorways or on the building 
parapet to illuminate the platform and the trucks 
or railroad cars. 

Wiring Before designing the electrical wiring 
system, the public utility company supplying the 
electric current should be consulted in order to 
determine the various systems available. The 
standard 120/240-volt three-wire system is 
adaptable to all three types of lighting. If consid¬ 
erable power for motors or heating is required, 
the 208/120-volt three-phase system would be 
desirable. The 480/277-volt four-wire system is 
adaptable to either mercury-vapor or fluorescent 
lighting, and considerable reductions in wire size, 
conduit size, and panel boards can be effected 
by its use. For large buildings this could mean 
a considerable saving in cost of the electric sys¬ 
tem. If small 120-volt single-phase loads are re¬ 
quired, dry-type step-down transformers can be 
located adjacent to the sub-panel board. 

Port of Long Beach, Colifornio 

A plon and cross section of a warehouse at the 
Port of Long Beach is shown in Fig. 1. 

The building is 151 ft wide and 727.5 ft long 
with a gross area of 109,852 sq ft. It is divided 
into three separate and approximately equal stor¬ 
age areas by 12-in-thick precast reinforced con¬ 
crete transverse fire walls. Columns at the exterior 
walls and fire walls are reinforced concrete, 
poured-in-place. 

Interior columns are structural steel spaced 50 
ft aport, and column bays are spaced 40 ft apart. 

Roof trusses and girders are of steel and sup¬ 
port a system of 2-in by 10-in wood roof joists, 

-in plywood diaphragm roof sheathing and a 
built-up composition roof. 

The side and end walls contain a total of 14 
vertical rolling steel doors measuring 16 ft wide 
by 16 ft high. Openings through the fire walls 
on the centerline of the building are protected 
by automatic self-closing vertical rolling steel fire 
doors 16 ft wide and 16 ft high on each side 
of the wall. 


Truck and rail loading platforms 16 ft wide 
are on each side of the building with one-third 
of one side ramped to permit direct access into 
the building by vehicles. 

There are no skylights or monitors on the roof 
or windows in the side walls. Distributed sym¬ 
metrically over the roof area are 54 circular venti¬ 
lators that provide the required oir changes. 

Artificial lighting of the interior is accomplished 
by 400 watt mercury vapor fixtures. All exterior 
loading areas are floodlighted with 400-watt mer¬ 
cury vapor lights. 

A complete automatic sprinkler system with su¬ 
pervisory electric circuits is installed throughout 
the building, and in addition hose reels are 
mounted at convenient locations. 


Port Nowork—Now Jorsoy 

The plan in Fig. 2 illustrates typical warehouse 
layout utilizing modern rail and truck service. The 
warehouse floors are at truck and rail-car heights 
to facilitate easier cargo handling. 

The buildings ore 160 ft wide and vary from 
640 ft to 960 ft long. The column spacing is 
40 ft with bents every 20 ft, and the minimum 
interior clear height is 20 ft. The roof slope is 
on a 216 on 12. 

Buildings have been constructed of either struc¬ 
tural steel or structural timber frames with alumi¬ 
num roofing and siding. Plastic skylights are used 
to provide natural light. 
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PHYSICAL PLANNING 

Coordination in the Preparation of the Airport 
Layout Plan 

If the airport is considered a suitable location 
for an airport industrial park, the industrial 
park s location and land requirements should 
be taken into account during the preparation of 
the airport layout plan. 

Economy of layout and operations requires 
that the airport industrial park ba one contig> 
uous area. In order to achieve this contiguity, 
careful study of the other airport land require¬ 
ments must be made, it is advisable to free the 
maximum amount of land for industrial develop- 
ment consistent with retaining full expansion 
capability for essential airport uses such as 
aircraft movement areas, passenger and freight 
terminals, aircraft parking aprons, navigation 
aids, automobile parking areas, and aircraft 
maintenance areas. 

Location on the Airport 

Tha land available for development for an air¬ 
port industrial park should ba located so as to 
take full advantage of its airport situation. 

A location which often is a good choice for 
the industrial park is on the side of the runway 
opposite the terminal. This is particularly true 
at airports used by air carriers, where diversion 
of industrial traffic from the terminal traffic 
boulevard is advisable. Also, in this area, air¬ 
port supporting services are not competing for 
land to use for activities such as terminal auto 
parking and commercial concessions. (See 
Fig. 1.) 

A location in the vicinity of the general 
aviation area has tha advantage of being close 
to the area where the aircraft will be stored 
and maintained This location keeps ground 
taxi time at a minimum. (See Fig. 2.) 

Taxiway Access 

The taxiway system connecting the aircraft 
movement areas with the individual units of 
the industrial park should be decided upon in 
the early stages of planning. The access routes 
are a determining factor in the development 
pattern. Proper planning of these traffic lanes 
will conserve land valuable for other usea — 
uses more productive of revenue. Determina¬ 
tion must be made at an early stage of the 
proportion of tha tract to ba served by taxiways 
to the aircraft movement area of the airport. 
The airport owner reserves the right to estab¬ 
lish a user charge for the privilege of access 
through these taxiways to the common use 
landing area. 

Opinion is divided as to the necessity of 
providing taxiway access to each lot because 
of the relatively large amount of land this 
requires. In most cases a compromise can be 
reached by providing access to those lots 


Planning tho Airport Industrial Park, Federal 
Aviation Administration, Department of Trans¬ 
portation Washington. D C . 1966 
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closest to the aircraft movement areas- A 50- 
ft service taxiway within a 1 50-ft right of way 
is generally sufficient for business aircraft. 
To minimize conflict with the street system, it 
is recommended that the taxiway right-of-way 
be located at tha rear of the lots served and that 
the blocks be long and narrow to reduce tho 
number of intersections between streets and 
taxiways. (See Fig. 1.) 

Two interesting variations for providing ac¬ 
cess to the aircraft movement areas are: 

1. A taxiway provided to those lots directly 
abutting the aircraft movement areas. (See 
Fig. 3.) 

2 A taxiway into an aircraft parking apron 
which is surrounded by industrial Iota. (See 
Fig. 4.) 

In projects where no taxiway into tho air¬ 
port industrial park is provided, reasonable 
accessibility can be had by locating the in¬ 
dustrial area in close proximity to the general 
aviation apron. (Sea Fig. 5.) 

RailroaiJ Access 

If rail service is available to the site, a 20-ft 
right-of-way is sufficient for a single track 
spur. Determination should be made in advance 
of the proportion of the lots to receive rail 
service. The rail service right-of-way should 
be located on the opposite end of the lots from 
tha vehicular right-of-way. 

Contact with the railroad serving the area 
should bo made to assure construction that 
will meet the railroad's standards In moat 
cases, cost of the railroad spur will have to be 
paid for by the management of the industrial 
park, but there are instances when the rail¬ 
road has paid the cost of the spur track. 
Usually, if the railroed spur is paid for by the 
roilroed, title to the right-of-way will have to be 
passed to the railroad. 

Straot System 

The widths of the right-of-way and the pave¬ 
ment depend on tho anticipated traffic demand. 
Excessive pavement width, in addition to its 
high cost, has (he tendency to encourage on¬ 
street parking which creates traffic problams. 
Minimum pavement widths and strict enforce¬ 
ment of on-street parking prohibitions are 
recommended. 

Curbs and gutters rather than drainage 
ditches are recommended in order to keep the 
right-of-way width to a minimum: these will 
facilitate drainage of tho site and also assure a 
cleaner, more attrective site. 

Airport industrial parks surveyed show con¬ 
siderable varietion in the widths of pavements 
and rights ot way selected. With enforcement 
of on-street parking prohibitions and the use 
of curbs and gutters, the right-of-way should 
be a minimum of 40 ft for a 24-ft (2-iane> pave¬ 
ment. These dimensions are sufficient for sec¬ 
ondary streets. Additional lanes are required in 
larger developments to add capacity to meet 
peak hour demands. For larger developments, 
on streets which will have a substantial 
number of industrial installations, a 60-ft 


right-of-way is recommended so that two 
additional lanes of traffic can be added when 
the demand warrants. 

For primary feeder streets, a minimum of 
48 ft of pavement within a 60-ft right-of-way is 
racommended. 

Street intersections should have a curb 
radius of at least 40 ft to accommodate tractor- 
trailer vehicles. 

It is recommended that tha number of en¬ 
trances into the industrial park be as few as 
possible to discourage use of the circulation 
system by traffic which is not directly related 
to the park. The entrances should be from a 
public thoroughfare with at least equivalent 
capacity and be separate from the airport 
entrance road in order to avoid traffic mix 
with those vehicles serving or visiting (he air¬ 
port. 

Off -Street Perltiiig and Loading 

OH Streat Parking This should be provided for 
all vehicles which come into tha airport in¬ 
dustrial park. Parking spaces should be pro¬ 
vided for employees, visitors, company vehi¬ 
cles and all trucks. 

Employee Parking In airport industrial parks 
virtually all employees drive to work. Con¬ 
sideration should be given to overlapping re¬ 
quirements of successive shifts Provision 
should be made for one parking space for 
every 1.3 employees on the combined shifts. 
Allowance of 300 square feat should be made 
for maneuvering and parking aach vehicle. 

Visitor Parking Parking space for visitors 
should be provided at the rate of one parking 
space for evary IS employees on the main 
shift. 

Company Vahiclts Provision of one parking 
space for each company vahicla is recom¬ 
mended. 

Truck Loading Docks Loading docks should 
accommodate truck trailers and local pickup 
(rucks. To accommodate truck trailers, berths 
should be 14 ft wide by 60 ft deep with an 
additional dapth of 60 ft for maneuvering. For 
local pickup trucks, berths 10 ft wide by 20 ft 
deep are sufficient with a 20-ft additional 
depth for maneuvering. Loading docks should 
not be located on the street side of the building. 

Entrance Ortvtways Entrance driveways for 
truck accesa should be offset from the truck 
parking ramp to prevent (rucks from backing 
from tha street into a loading dock. Curb radii 
of 25 ft minimum are recommended for truck 
access drives. Driveways for automobiles 
should have minimum curb radii of 1 5 ft. 

Building Satbicks 

The airport industrial parks surveyed indi¬ 
cate a variaty of setback standards which are 
generally related to the size of the lots in (he 
particular developments. Aesthetic considera- 
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Fig. 5 indintrial parti without taxtway access located adjacent to the general aviation area. 


lions are significant and no single set of 
standards will be applicable to ell airport in* 
dustrial parks. The main goal is to retain a 
feeling of open space in the development. In 
addition, setbacks may be related to the 
topogrophy, rougher terrain generally re* 
quiring greater setbacks to minimize the 
amount of site work to the developer and to 
neighboring tenonts. On most airports, the 
land developed for industry will be relatively 
flat, which would permit setbacks to be the 
minimum required for aesthetic considerations, 
free movement of fire apparatus around struc¬ 
tures and meeting the requirements of local 
ordinances 

A 30-ft front setback from the property line, 
using the street rights-of-way previously dis¬ 
cussed, will allow approximately 36 to 46 ft 
from the edge of the street pavement This 
should be sufficient in projects where the 
smallest lots are % acre or less. 

Side and rear setbacks of at least 25 ft are 
recommended for fire safety separation, air¬ 
craft clearance and architectural harmony. 

A further measure that is recommended for 
assuring the parktike quality of the develop¬ 
ment is to limit the amount of each site per¬ 
mitted to be occupied by structures. Site 
coverage of 60 percent should be a maximum 
although 50 percent is preferable 


Site Layout 

An airport industrial park should be at least 
50 acres to justify the management effort re¬ 
quired for planning, promotion, and continuing 
operation. 

Block dimensions are determined in part by 
the depths established for groups of lots. 
Within the block it is then possible to adjust 
lot widths to suit the needs of individual 
tenants. 

A variety of block sizes based on lot depths 
of 150 ft up to 500 ft allows for inclusion in the 
project of sites varying from about % of an 
acre to 10 acres. Minimum lot width should be 
about 100 ft in order to provide biiitdable sites 
for small industries 

It is recommended that blocks be as long as 
practicable to reduce the costs incurred in the 
construction of cross streets. Within the 
industrial park, there is little need for lot-to-lot 
circulation because most traffic is to and from 
destinations outside the industrial park. 

Stage construction usually is a necessity be¬ 
cause of flexibility and cost considerations. 
Sections that are opened for development 
should be improved so that lots offerird for 
lease or sale are developed lota rather than 
raw land. Streets and utilities should be 
provided ready for use at the sites. 


Utilities 

Utilities that are essential are water, sani¬ 
tary sewer system, electric power, gas distribu¬ 
tion, fire hydrants and storm sewers adequate 
for drainage on and off site- Utilities are pro¬ 
vided by the sponsor through his own re¬ 
sources, or by arrangement with the loco! 
utility companies, so that the tenant is only 
required to connect his installation to existing 
systems. 

Utility easements may be provided in the 
rights-of-way reserved for streets or rail 
spurs. Underground utilities may be provided 
in aircraft taxiway rights-of-way. 

Park Center 

Reservation of an area for a park center should 
be made in larger projects. This center would 
include the offices of the park management 
and ntaintenance functions. Facilities for the 
common use of park tenants could be offered, 
such as restaurant, banking facilities, small 
shops for sale of sundries and. possibly, motel 
facilities for the accommodation of overnight 
guests. Other commercial services and per¬ 
sonal conveniences could be provided at the 
discretion of the park management in the park 
center. 
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DESIGN OF FACILITIES 
Site Selection 

Amid the many other factors influencing the 
choice of an industrial plant site, that of 
employee parking should not be overlooked. 
Site requirements, in some cases, may be 
prescribed by equal areas sach for factory, 
storage, and parking. But parking needs 
frequently are affected by the type of location, 
since the demand for parking often may be 
less in locations where land costs are highest. 
The influences of transit service, walk-to*work 
trips, or drop*off trips, which are likely to be 
related to area type, are suggested in the table 
on this page. 

The example shows that parking area needs 
for 1,600 employees may vary by aa much as 
three acres. The total cost for employee 
parking may be equal or less at the rural site, 
however, because of lower land costs. 

When land costs are high, it becomes more 
economical to build a second level over 
existing parking than to construct now surface 
lots. Other economic factors, such as proximity 
to markets or to rail service, may overcome 
the disadvantages of high parking costa in 
urban areas. Roof parking or remote parking 
with shuttle bus service are other solutions to 
meeting parking demand at confined plant 
sites. 

Another principal traffic factor influencing 
site selection is the capacity of street systems 
to absorb peak hour loads at shift changes. 
While a concern primarily of public agencies, 
plant management is also concerned in terms 
of labor market accessibility as well as the 
ease of transporting incoming materials and 
outgoing products. 

Oeiign Elements 

Several principiss control the design of 
industrial plant parking facilities. First, the 
unique ctuiracteristics of employee parking 
must be taken into account. Unlike parking at 
shopping centers, airports and many commer* 
cial lots, industrial plant parking is character¬ 
ized by long-term parking, nearly simultaneous 
large volumes of arrivals and departures, and 
brief periods of vehicle-pedestrian conflict. 

Design provisions should, therefore, satisfy 
the following requirements: 

1. Stall size that accommodates current 
vehicle models 

2. Stall arrangements thst meke Judicious 
use of the area available 

3. Access to individual stalls that is safe, 
convenient and without delay 

4. Entrances and exits that minimize delays 

5. Parking locations that are close to work¬ 
ing areas 

6. Security and aesthetic treatments that 
meet plant and public needs 


Parking Facilities for Imiustriai Plants, Institute of Trof* 
fk Engineers, Woshington, D.C., 1969. 


Stall Siza Vehicle dimensions are the principal 
determinant of stall sizes. Msny current models 
of automobiles measure 80 in. in width and 
218 in. in overall length. Door-opening charac- 
teriatice are another factor. As two-door 
models, which have larger doors than four- 
door models, become even more popular, there 
is an increasing need for wider stalls in 
parking facilities. 

The 1959 ITE Recommended Practice on In¬ 
dustrial Plant Parking recommended 8-ft 6-in, 
stalls, which under present conditions may 
allow only 22 in. between vehicles for door 
opening. Current prevalent practice is to 
employ 9-fl stalls, with 10-ft stalls in some 
90° visitor parking layouts. The effects of 
increasing stall width from 8 ft 6 in, to 9 ft, 
oonaidering a 500-ft bay are as follows: with 
90° parking, a reduction of from 58 to 55 
spaces; with 60° parking, from 50 to 47 
spaces. 

When stall widths ars less than 9 ft. double 
lines between stalls will assure better posi¬ 
tioning of vehicles and minimize the poesibility 
of wasted spaces due to improper parking. 

Stall lengths must be at least 1 8 ft to accom¬ 
modate currant vehicle models If “drive- 
through** parking is employed, stall length 
may be increased to 19 ft to allow for some 
clearance between vehicles. 

Clearance from walla, fences, roadways or 
walkways can be maintained by using curbs 
or wheel-stops properly positioned within the 
stall area A front overhang of 3 ft and a rear 
overhang of 5 ft are typical values to be accom¬ 
modated. 

Sum ArraNg*«Mtf Decisions about the choice 
of angle and the layout of aisles must be based 
on individual site conditions. The placement 
and number of entrances and exits, and the 
site shape and contour are the major controls. 
At large plants, blocks of parking by groups of 
three to five hundred cars are preferable to 
larger aggregations. Pedestrian-vehicle con¬ 
flicts can be reduced, and assigned parking for 
different shifts and employment groups csn be 
better controlled, through the use of such 
relatively small blocks. 

The following general practices are desir¬ 
able: use natural grades to facilitate drainage; 
provide for counterclockwise traffic aisle flow, 
since left turns are easier than right turns for 
drivers; have parked vehicles face downhill 
rather than uphill, to allow for stalled vehicles 
or winter weather conditions. 


This report includes layout details for only 
one type of parking. Figure 1 illustrates a 
stall arrangement and an aisle design that have 
not been widely published —the drive-through 
double stall pattern, usable in either 90° or 
acute angle parking layouia. 

In general, angle parking is preferred for 
large industrial parking facilities. First, proper¬ 
ly designed angle parking can employ space as 
effectively aa right-angle parking. Second, it 
virtually forces one-way movements, thereby 
simplifying control, reducing conflicts, and 
ensuring that daily parking practices conform 
to the established design. Third, it provides for 
easier turning movements into and out of stalls. 

Drive-through angle parking design offers 
the further advantages of minimizing backing 
out of stalls and directing all aisle travel in the 
same direction. It conserves space more effec¬ 
tively than other angle parking designs 
Typically, the angled drive-through layout re¬ 
quires 36 ft for the double stall and an 18-ft 
aisle (to permit passing stalled vehicles), for 
a unit parking depth of 54 ft. Compared with 
90° parking, the space loss along the length 
of the bay —eight spaces in 500 ft according to 
the example —will be compensated for by the 
reduction in unit parking depth, from 62 or 
64 ft to 54 ft, if enough bays can be used. 

The disadvantage of this design of drive- 
through parking is that it increases the travel 
distance and time of a search pattern if the lot 
is nearly full. It also is imperative to keep the 
end circulation aisles two-way so that a driver 
will not be forced out of the lot in order to 
return to another parking aisle. 

The drawing also gives dimensions for angle 
parking at 53° 8*. an angle which has the 
layout convenience of being a 3-4-5 triangle. 
Other angles commonly used for parking are 
45. 55, or 60°. However, any angle smaller than 
the 3-4-5 configuration tends to be wasteful of 
space, without offering any significant advan¬ 
tage. 

Where two-way aisle flow may be desirable, 
as in visitor parking lots, 90' parking is more 
appropriate. Site dimensions sometimes may 
be such that 90° unit parking depths ore most 
appropriate regardless of other circumstances. 
The minimum 90° parking depth reported to 
Committee 6T was 61 ft, with preferences ex¬ 
pressed for 62-64 ft as desirable dimensions. 
When unit perking depths are less than 
desirable, shortened stall lines (10-15 ft long) 
may encourage drivers to pull all the way into 
stalls. 


Hypothetical Relationship of Parking Area Requirements to Location 


location 

No of 
employees 
at peak shift 
overlap 

Percent as 
drivers or 
auto psgrs 

Number of 
autos to be 
parked* 

Approx 
site, 
sq ft 

Area. 

acres 

Urban 

1,800 

60 

740 

222 

5.0 

Suburban 

1,600 

60 

990 

297 

68 

Rural 

1.600 

95 

1,180 

354 

80 


* Assuming car occupancy of 1.3 parsons per car. 
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DESIRABLE STALL AND AISLE DIMENSIONS FOR DRIVE-THROUGH PARKING 
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Fig. 1 Onve-througli lot larout. 


SBrviCB Roads Many large planta require 
aarvice roads between plant entrances and 
parking areas- Several design factors may be 
noted: 

1. Proper control can best be achieved if 
service roadway lanes are clearly marked for 
one- or two-way operation. 

2. To permit passing of a stalled vehicle, 
one-way, single-lane service roads must be at 
least 18 ft wide. 

3. Incoming shift vehicles should be 
separated from truck deliveries and outgoing 
shift vehicles. 

4. Service roads that permit drivers to reach 
those plant exits most suitable for their 
subsequent travel direction will minimize 
conflicts and capacity reduction at plant exits- 

5. Pedestrian conflicts can be minimized 
by locating the entrances from service roads 
in parking areas at the end opposite to work 
areas. 


6. Exits from parking areas to service roads 
will minimize conflicts if they are placed away 
from the main stream of pedestrians leaving 
work. 

Plant Entrancss and Exits The number and lo¬ 
cation of gates is a function of both the external 
roadway system and internal circulation- It 
may be desirable, or even necessary, to dis¬ 
tribute peek-hour volumes among several 
streets to avoid overtaxing the capacity of 
nearby intersections. In the case of overlapping 
shift arrivals and departures, both internal 
and external conditions will dictate to a large 
degree the number and location of gates Be¬ 
cause exit peaks generally are of shorter dura¬ 
tion, greater exit than entrance capacity usually 
will be required. Exit turning movements also 
may be less efficient, in vehicles cleared per 
hour, than entrance movements. 

The total number of exits will be determined 


by the number of lanes available at individual 
exits, what turns may be prohibited, and the 
allowable length of time for discharging peak 
period volumes. Observed exit rates for left- 
and right-turning lanes range up to 1,500 
vehicles per lane per hour of green time.' 
Obviously, nearby highway intersections must 
provide adequate capacity to meet exit volumes 
in addition to nonplant traffic A traffic engi¬ 
neering analysis employing the type of pro¬ 
cedures outlined in the Highway Capacity 
Manual may be necessary to ensure the most 
effective location and design. Such an analysis 
certainly should be undertaken when traffic 
signals are contemplated, or when volumes 
reach magnitudes for which grade separation 
may need to be considered. 

Where two-way flow is to be accommodated, 
the roadway width at gates should be at least 
26 ft to facilitate turning movements to or from 
a major highway. The American Association of 
State Highway Officials design policies may be 
consulted for turning radii details.' Where 
guards stop incoming vehicles, checkpoints 
should be for enough from the highway to 
prevent queues forming on the highway. 

Pedestrian Needs 

Pedestrian-vehicle conflicts are almost inevi¬ 
table, but with minimum walking distances 
such conflicts can be reduced. Several methods 
can be followed to lessen the inefficiency, con¬ 
gestion and safety hazards inherent in such 
conflicts. 

1 Parking space allocations can bo oriented 
to specific buildings. 

2. Parking areas may be designed to focus 
on major walkways, which should bo fenced 
or marked. 

3. Where pedestrians must cross service 
roads or access roads to reach parking areas, 
crosswalks should be clearly designated by 
pavement markings, signs, flashing lights, 
or even traffic signals operated by plant secur¬ 
ity personnel. Crosswalk surfaces may be 
raised slightly to designate them to drivers, 
unless drainage problems would result. 

4 Walkways may be provided under cover 
of buildings between parking and work areas. 

5. Wherever possible, parking aisles should 
lead directly to the plant. This will minimize 
inbound problems, since close-in spaces will 
be taken first and later arrivals will park far¬ 
ther away. Pedestrians can wolk past parked 
cars rather than crossing aisles with cars 
arriving and being parked. 

The best means of separating pedestrians 
and vehicles is by constructing underpasses 
or overpasses at key points. Grade separation 
may be essential to prevent long delays and 
lime losses, as where freight must be handled, 
to avoid exposure to hazardous plont opera¬ 
tions. It may be necessary where parking facil¬ 
ities and plant buildings are on opposite sides 
of major highways. If intersection capacity 
problems preclude provision of a pedestrian 
phase in nearby traffic signals, grade-separated 
pedestrian crossings will be essential 

Provisions for Commercial Vehicles 

Receiviitg and shipping needs of many indus¬ 
trial plants are accommodated by motor trans- 

' Highway Research Board HiqhWf^ Capai - 
ity Manual, Special Report ^8?*. 1965. paqt; 
137 Washington DC 

'Amorjcan Association of Stato Highway 
Officials, "A Policy on Arterial Higliways in 
Urban Areas,*' Washington D C , 1957 
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port vahiclea. ranging from pickup Irucka to 
fiva-axla iractor*trailar unita. Whila the major 
movarnanta involwa raw maiariala, auppliaa. 
and finiahad producta. a maaaurabla amount 
of truck traffic is ganaratad alao by cantaana* 
cafetariaa, laboratoriaa. or other aarvica naada. 

Unlaas an induatrial plant ia undar atrict 
aecurity maaauraa, motor tranaport vahiclaa 
normally uao tha aama antranca and axit facil* 
•tiaa uaad by amployaa vahiclaa Whara aecur¬ 
ity ia a quoation, aaparate truck gataa may be 
provided with each inbound and outbound 
truck being checked by a guard. Gataa uaad by 
truoka require two lanaa. each 12 ft in width, 
clearly poatad aa to uaa. Controla may be 
required to eliminate poaaibla conflict between 
trucka and other traffic, aapacially at perioda 
of major amployaa ahift arrivala and dapar- 
turaa- Tha moat effective control at perioda 
of peak demand ia prohibition of all commaroial 
vahiclaa. 

Within plant premiaaa. It ia daairabla to 
route commercial vahiclaa around tha periph¬ 
ery of the plant to loading areaa and to pro¬ 
hibit direct accaaa through amployaa parking 
lota. The width of driveway lanaa ahould be 
not laaa than 10 ft nor more than 12 ft. in order 
to diacouraga illegal parking Turning radii 
ahould be adequate for the largeat vehicle 
anticipated, and aigna and markinga ahould 
conform to accepted atandarda. 

This report does not treat the deaign of load¬ 
ing docks in detail, but the following informa¬ 
tional comments ore offered. The width of apron 
space or maneuvering area in front of loading 
docks is dependant upon tha overall length of 
servicing vehicles, the turning radii of the 


equipment and the width of truck bertha. Gen¬ 
erally. tha distance from tha edge of the load¬ 
ing dock to tha opposite curb, outside edge 
of opposite truck bertha, or near edge of any 
physical obstruction, ahould equal not leas 
than twice the overall length of tha longest 
service vehicle. Whara receiving or shipping 
operations necaaaitate on accumulation or 
storage of trailer unita in axcasa of available 
dock apron apace, a marginal area ahould be 
provided for wailing or for trailer storage sepa¬ 
rate from the apron space or any parking lot. 
Apron areas should be free of any passenger 
car parking and physically aeparated from any 
portion of the parking lota. The surface should 
be well paved with a dustleas and durable 
material, graded for drainage and of sufficient 
bearing strength to support concentrated axle 
loads 


Amenities 

Both employee and community relaliona may 
require that some consideration be given to 
parking area amenities- Much depends on 
location. A steel mill surrounded by steel mills 
will not be concerned In the same way that on 
electronics plant next to suburban residential 
areas need be. 

Landscaping can be an important element 
In the appearance and effective use of parking 
areas. It can serve functionally by designating 
separate parking areaat aesthetically by break¬ 
ing the bleekness of great expanses of asphalt. 

Utilities often can be placed in landscaped 
areas. Some plants take landscaping amenities 


so seriously that preferred parking layouts 
may be rejected because of insufficient land¬ 
scaping. There are several drawbacks to be 
considered, however. Improperly located 
shrubs may seriously reduce driver sight dis¬ 
tances. High plantings that completely-screen 
employee vehicles may encourage vandaliam 
and pilferage. Deciduous trees may create 
trouble with sap droppings: failing loaves 
increase maintenance costa and also may ob¬ 
struct drainage structures- In colder climates, 
landscaping may impede snow removal. 

Noise control is sometimes an important 
factor. Plant noise may be materially reduced 
by proper location of loading docks and park¬ 
ing areas, although even the quietest truck is 
disturbing at night. Depending on terrain, noise 
may be buffered by fences or planting. 

Lot surfacing may be an amenity factor. All 
lots should be properly graded lor drainage and 
should be dust-free. Higher type surfaces, with 
pavement markings to designate spaces and 
reserved areas, may be warranted In high-land- 
coat areaa, and at activities attracting many 
visitors. A more efficient as well as a more 
attractive site will result. 

Some amenities may help to reduce the total 
number of parking spaces required. Covered 
or shielded transit waiting areas, within close 
walking distance of buildings, may encourage 
a higher level of transit usage. Alternatively, 
shuttle buses might be operated between tran¬ 
sit stops and plant areas. Providing turnout 
bays where auto passengers may be dropped 
off and picked up may mean that otherwise 
necessary parking space can be put to a more 
productive use 
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RASEIALL AND SOFTtALL BACKSTOPS 1117 
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BOWLING ALLEYS WITH BILLIARD ROOMS 1133 
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25-Mofor Rocrootionol Pool 1150 
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INDOOR TENNIS BUILDING 1175 
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Skoot Flold 1206 
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PLAYLOTS AND PLAYGROUNDS 


GtiMril 

Playlots •hoiild ba providad for praachool ohll* 
dran up to 6 yaara of aga primarily In conjunction 
with multifamily (townhouaa and apartment) 
davalopmanta and in aingla-family naighbor- 
hooda ramota from alamantary achoola. Thay 
ara a nacaaaary alamant of auch davalopmanta 
to complamant common opan-apaca araaa. 
Playlota may includa (1) an ancloaad araa for 
play aquipmant and auch apaoial facilitiaa aa 
a aand araa and a apray pool; (2) an opan, 
turfad araa for active play; and (3) a ahadad 
araa for quiet activitiaa. 

Location of Playlots 

Playlota ahould be included aa an integral part 
of tha houaing araa daaign, and ara daairably 
located within 300 to 400 ft of each living unit 
aarvad. A playlot ahould be aocaaaibla without 
croaaing any atraat, and tha walkwaya thereto 
ahould have an aaay gradient for puahing 
atrollara and carriagaa. Playlota may be in¬ 
cluded in playgrounda cloaa to houaing araaa 
to aarva tha praachool aga group in tha adjoin¬ 
ing naighborhood. 

Sin of Playlots 

The ancloaad araa for play aquipmant and 
apacial facilitiaa ahould be baaed on a mini¬ 
mum of 70 aq ft par child, which ia equivalent 
to 21 aq ft par family on tha average baaia of 
0.3 praachool child par family. A minimum 
ancloaad araa of approaimataly 2,000 aq ft 
will aarva aoma 30 praachool children (about 
100 familiaa). Such a aixa will accommodate 
only a limited aalaction of play aquipmant. 
To accommodate a full range of aquipmant 
and apacial facilitiaa. including a apray pool, 
tha minimum ancloaad araa ahould be about 
4.000 aq ft, which would aarva up to 50 pra- 
achool children (about 165 familiaa). Addi¬ 
tional apace ia required to accommodata tha 
alamanta of tha playlot outaida of tha ancloaad 
area, aa liatad in tha next paragraph. A turfad 
area at laaat 40 ft aquara ahould be provided 
for active gamaa. 

Piiylot Activity Spacos and Elaments 

A playlot ahould compriaa tha following baaic 
activity apacaa and alamanta: 

1. An ancloaad araa with play aquipmant 
and apacial facilitiaa including 

a. Play equipment auch aa climbara. 
alidaa. awing aata, playwalla and play- 
houaaa, and play aculptura 

b. A aand araa 

c. A apray pool 

2. An open, turfed araa for running and 
active play 

3. A ahadad araa for quiet activitiaa 

4. Miacallanaoua alamanta. including bench* 
aa for auperviaing paranta; walka and 
other paved araaa wide enough for atroll¬ 
ara, carriagaa, tricyclaa, wagona, ate.; 
play apaca dividara (fancaa, walka. treaa. 
ahruba). a atap-up drinking fountain, traah 
oontainara. and landacapa planting. 


Layout of Playlots 

Tha apecific layout and ahapa of each playlot 
will be governed by tha axiating aita conditiona 
and tha facilitiaa to be provided. General prin- 
ciplaa of layout ara daacribad aa foilowa: 

1. The intanaivaly uaad port of tha play¬ 
lot with play equipment and apaoial facili- 
tiaa ahould bo aurroundad by a low ancioaura 
with aupplamantal planting, and provided 
with one antranca-axit. Thia daaign will dia- 
oouraga intruaion by animala or older chil¬ 
dren, provide adequate and aafa control over 
tha children, and prevent tha araa from becom¬ 
ing a thoroughfare. Adequate drainage should 
be provided. 

2. Equipment ahould be aalactad and ar¬ 
ranged with adequate aurrounding apace in 
amali, natural play groups. Traffic flow ahould 
be plannad to encourage movement throughout 
tha playlot in a safe, orderly manner. Thia 
traffic flow may be facilitated with walka, plant¬ 
ings, low walla and banchaa. 

3. Equipment which anablaa large num¬ 
bers of children to play without taking turns 
(climbers, play aculptura) ahould be located 
near tha entrance, yet positioned so that it will 
not causa congestion. With such an arrange¬ 
ment. children will tend to move more slowly 
to aquipmant that limits participation and 
requires turns (swings, slides), thereby modi¬ 
fying tha load factor and reducing conflicts. 

4. Sand areas, play walla, playhouses, and 
play sculpture ahould be located away from 
auch pieces of equipment aa swings and slides 
for safety and to promote a creative atmo¬ 
sphere for tha child's world of make believe. 
Artificial or natural shade ia desirable over 
tha sedentary play piacaa. where children will 
play on hot days without immediate supervi¬ 
sion. Play sculpture may be placed in tha aand 
araa to enhance its value by providing a greater 
variety of play opportunities. A portion of tha 
araa ahould be maintained free of equipment 
for general sand play that ia not in conflict 
with traffic flow. 

5. Swings or other moving aquipmant 
should be located near the outside of tha aquip¬ 
mant araa, and ahould be sufficiently separated 
by walls or fences to discourage children from 
walking into them while they ara moving. 
Swings should be oriented toward tha beat 
view and away from tha sun. Sliding equipment 
ahould prafarably face north away from tha 
summer sun. Equipment with metal aurfacaa 
should be located in available shade. 

6. Spray pools ahould be centrally located, 
and atap-up drinking fountains strategically 
placed for convenience and economy in rela¬ 
tion to water supply and waste disposal lines. 

7. Tha open, turfad araa for running and 
active play, and tha ahadad araa for auch quiet 
activities aa reading and storytelling, ahould 
be closely related to tha enclosed aquipmant 
area and aarva aa buffer apace around it. 

8. Nonmovable benches ahould be conven¬ 
iently located to assure good visibility and 
protection of tha children at play Durable 
traah containers should be provided and con¬ 
veniently located to maintain a neat, orderly 
appearance. 


Pliyground Characteristics 

1. The playground ia the chief center of out¬ 
door play for kindergarten and school aga 
children from 5 to 12 years of age. It also offers 
some opportunities for recreation for young 
people and adults. 

2. The playground at every elementary 
achool should be of sufficient size and design, 
and properly maintained, to serve both the 
elementary educational program and tha recre¬ 
ational needs of all age groups in the neighbor¬ 
hood. Since education and recreation programs 
complement each other in many ways, unneces¬ 
sary duplication of essential outdoor recrea¬ 
tional facilities should be avoided. Only where 
thia joint function is not feasible ahould a sepa¬ 
rate playground be developed. 

3. A playground may include (a) a playlot for 
preschool children, (b) an enclosed playground 
equipment area for elementary school children, 
(c) an opan, turfed area for active games, (d) 
shaded areas for quiet activities, (e) a paved, 
multipurpose area, (f) an area for field games, 
and ig) circulation and buffer space. 

Location of Playground 

A playground ia an integral part of a complete 
elementary school development- School play¬ 
grounda and other playgrounda should be 
readily accessible from and conveniently re¬ 
lated to the houaing area served. A playground 
should be within to % mile of every family 
houaing unit. 

Siia and Number of Playgrounds 

Recommended size of a playground ia a mini¬ 
mum of 6 to 8 acres, which would serve ap¬ 
proximately 1,000 to 1.500 families. The 
smallest playground that will accommodate 
essential activity spaces ia about 3 acres, 
serving approximately 250 families (about 110 
elementary school children). This minimum 
area should be increased at the rate of 0.2 to 
0.4 acres for aach additional 50 families. Mora 
then one playground should be provided where 
(1) a complete school playground ia not 
feasible. (2) the population to be served ex¬ 
ceeds 1,500 families, or (3) the distance from 
the housing units ia too great. 

Playground Activity Spaces and Elaments 

A playground should contain the following 
basic activity spaces and elements: 

1. A playlot, as described in the preceding 
section, with equipment and surfacing aa 
rscommended. 

2. An enclosed playground aquipmant area 
with supplemental planting for elementary 
school children, and with equipment as 
recommended. 

3. An open, turfed area for informal active 
games for elementary achool children. 

4. Shaded areas for quiet activities such as 
reading, storytelling, quiet games, handicrafts, 
picnicking and horseshoe pitching for both 
children and adults. 

5. A paved and well-lighted, multipurpose 
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■rma larg* mnough for (a) activitiaa such •• 
rollar skating, dancing, hopscotch, four 
square, and captain ball, and (b) gamss ra* 
quiring specific courts, such as basketball, 
volleyball, tennis, handball. badminton, 
paddle tennis, and shuffleboard. 

6. An area for field games, preferably well* 
lighted, (including softball, junior baseball, 
touch or flag football, soccer, track and field 
activities, and other games), which will also 
serve for informal play of field sports and kite 
flying, and be used occasionally for pageants, 
field days, and other community activities- 

7. Miscellaneous elementa such as public 
shelter, storage space, toilet facilities, drinking 
fountains, walks, benches, trash containers, 
and buffer zones with planting. 

Layout of PtayBroundi 

The layout of a playground will vary according 
to size of available area, its topography, and 
the specific activities desired. It should fit the 
aite with maximum preaervation of the existing 
terrain and such natural site features as large 
shade trees, interesting ground forms, rock 
outcrops and streams. These features should 
be integrated into the layout to the ntaximum 
extent feasible for appropriate activity spaces, 
as natural divisions of various use areas, and 
for iandscape interest. Grading should be kept 
to a minimum consistent with activity needs, 
adequate drainage and erosion control. General 
principles of layout are described as follows: 

1. The pleylot and the playground equipment 
area should be located adjacent to the school 
and to each other. 

2. An open, turfed area for informal active 
play should be located close to the playlot and 
the playground equipment area for convenient 
use by all elementary school children. 

3. Areas for quiet activities for children and 
adults should be somewhat removed from 
active play spaces and should be close to tree- 
shaded ereas and other naturel features of the 
site. 

4. The paved multipurpose area should be 
set off from other areas by planting and so 
located near the school gymnasium that it may 
be used for physical education without dis¬ 
turbing other school classes. All posts or net 
supports required on the courts should be 
constructed with sieeves and caps which will 
permit removal of the posts and their sup¬ 
ports. 

5. The area (or field games should be located 
on fairly level, well-drained land with finished 
grsdes not in excess of 2.5 percent; s minimum 
grade of 1 percent is accaptabla on pervious 
soils having good percolation for proper 
drainage. 

6. In general, the area of a playground may 
be divided as follows: (a) Approximately half 
of the area should be parklike, including the 
open, turfed areas for active play, the shaded 
areas for quiet activities, and the miscel¬ 
laneous elements as described in 7 below; (6) 
the other half of the area should include *>; to 
1 acre for the pleylot. playground equipment 
area, and the paved, multipurpose area, and 
1^4 acres (for softball) to 4 acres (for baseball) 
for the field games area 

7. The playground site should be fully 
developed with landscape planting for activity 
control and traffic control, and for attractive¬ 
ness. This aite also should have accessible 
public shelter, storage for maintenance and 
recreation equipment, toilet facilities, drinking 
fountains, walks wide enough for strollers and 
carriages, bicycle paths, benches for adults 
and children, and trash containers. 


Geiwril Equipmtnt Suiaction Factors 

The following general factors should be con¬ 
sidered in selecting equipment for playlots and 
playgrounds. 

DeyskUMBaMsI tad Racrsatioaai Valaat All equip¬ 
ment should contribute to the healthy growth 
and recreational enjoyment of the child, so that 
ho learns to coordinate, cooperate, compete, 
create, enjoy, and acquire confidence. Play 
equipment should: 

1. Develop strength, agility, coordination, 
balance, and courage. 

2. Stimulate the child to learn aocial skills of 
sharing and playing with others, and to com¬ 
pete in a spirit of fair play. 

3. Encourage each child to be creative and 
have play experiences which are meaningful 
to him. 

4. Permit the child to have fun and a sense 
of complete enjoyment. 

5. Assist the child in making the transition 
from playlot to playground. 

CMd PrtfsiSMt and Capacity Play equipment, to 
be selected with due regerd to the child’s 
changing preference, maturity, and capacity, 
should: 

1. Be scaled and proportioned to meet the 
child's physical and emotional capacities at 
different age levele. 

2. Permit the child to do some things alone 
without direct adult supervision or assistance. 

3. Provide a wide variety of play opportuni¬ 
ties to accommodate changing interests of the 
child. 

4. Free the child's imagination. 

6. Meet a variety of interests, abilities, and 
aptitudes. 

SafsCy of PartkipOHtS All play equipment should 
be designed and built for safety of the partici¬ 
pants. and: 

1. Be free of all sharp protruding surfaces 
caused by welds, rivets, bolts, or joints. 

2. Have sufficient structural strength to 
withstand the expected loads. 

3. Be designed to discourage incorrect use 
and to minimize accidents; examples are seats 
that discourage children from standing in 
swings, slides that require children to sit down 
before sliding, and steps or ladders that 
discourage more than one participant at a 
time. 

4. Have hand or safety rails on ail steps and 
ladders, and nonskid treads on ail steps. 

5. Be installed in accordance with the 
specific directions of the manufacturer. 

6. Be placed over suitable surfaces that will 
reduce the danger of injury or abrasions in the 
event s child fails from the climbing, moving 
or sliding equipment. (A safe landing surface 
should be provided at the end of a slide chute.) 

OsrabiiilY of EgiiiptMllt Equipment that is durable 
should be selected. It should be made of ma¬ 
terials which are of sufficient strength and 
quality to withstand normal play wear. Wood 
should be used only where metal or plastics 
have serious disadvantages. All metal parts 
should be galvanized or manufectured of cor¬ 
rosion-resistant metals. All movable beerings 
should be of an oillesa type. Equipment should 
be designed as vandal-resistant as possible 
(for example, wire-reinforced seats for swings) 

EdMipiMSt witll Ey« AmmiI All play equipment 
should be designed and selected for function, 
for visual appeal to stimulate the child's 
imagination, with pleasing proportions and 


with colors in harmonious contrast to each 
other and the surroundings. Play equipment 
may have a central theme, to reflect historical 
significance of the area, a etorybook land, a 
nautical motif or a space flight motif. The 
theme may be carried out by constructing re¬ 
taining or separation walla to resemble a corral, 
ship, or airplane, and by appropriate design of 
such elements as paving, benches, and trash 
cans. 

Esm of RRoWlaROOCO Equipment should be se¬ 
lected which requires a minimum of mainte¬ 
nance. Purchased equipment should be prod¬ 
ucts of established manufacturers who can 
provide a standard parts list. Equipment parts 
which are subject to wear should be replace- 
abla. Color should be impregnated into the 
material, if feasible, to avoid repainting. Sand 
areas should be surrounded by a retaining wall 
and be maintained regularly to remove foreign 
objects and loosen the sand as a suitable play 
medium. 

Sagonrt ti o il Equipment should be selected that 
requires a minimum of direct supervision. 

Bmic Play Equipmant 

Ssnaral Play equipment may include swings, 
slides, and merry-go-rounds; various types of 
climbers; balancing equipment such as balance 
beams, conduit, leaping posts, and boxes; 
hanging equipment such as parallel bars, hori¬ 
zontal bars, and ladders; play walls and play¬ 
houses; and a variety of play sculpture forms. 
Different types of play equipment should be 
provided (or preschool children end for 
elementsry school children to meet the devel¬ 
opmental and recreational needs of the two age 
groups. 

PltykN Equi g ws i H foi Prsackool ChMits The fol¬ 
lowing table indicates types, quantities, and 
minimum play apace requirements for various 
types of equipment totaling about 2,800 sq ft; 
this area, plus additional space for circulation 
and play space dividers, will accommodate a 
full range of playlot equipment serving a 
neighborhood containing approximately 50 
preschool children (ebout 165 families). 


Equipmant 

Nuaibar 

of 

piacas 

Play tpaca 
raquiramantf. 
ft 

CluRbaf. 


10x25 

Junior isnno Ml (4 fwingtl 

1 

16x32 

Play Kulptura 


10 X 10 

Play wall or playbouta 


15 X 15 

Sand araa 


15 X 15 

Slida . 


10 X 25 

Spray pool (mcluding dock! 


36x36 


Smaller playlots may be developed to 
serve a neighborhood containing some 30 
children (about 100 families), using a limited 
selection of equipment with play space require¬ 
ments totaling about 1,200 sq ft; this area, 
plus additional space for circulation and play 
space dividers, should consider the following 
desirable priorities: (1) s sand area; (2) a 
climbing device such as a climber, a play wall 
or a piece of play sculpture; (3) a slide, end 
(4) a swing set. Where several playlots are 
provided, the equipment selections should be 
complementary, rather than all being the same 
type. For example, one playlot may include 
play walls or a playhouse, while another 
playlot may provide a piece of play sculpture. 
Also, such a costly but popular item as a spray 
pool may be justified in only one out of every 
two or three playlots provided. 
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Plngraund for EloiMfitarv ScIkmI ChMnn 

Tha following tabla indicataa typaa, quan- 
titlaa, and mlnlnium play apaca raquirementa 
totaling about 6,600 aq ft; thia araa. plua addi¬ 
tional apaca for circulation, miacallanaoua 
alamanta. and buffar aonaa, will accommodata 
a full ranga of playground aquipmani aarving 
approximataly 60 childran at ona tlma. 


Equipawnt 


Numbtf PtaY tpsca 
of rtquirtiitntt, 

ptacai ft 


Balanca baam. 1 

Cliiibart. 3 

Climbing polos. 3 

Horizontal bora. 3 

Horizontal laddar. 1 

Marry-go-round. 1 

Parallal bars. 1 

Saniof swing sot (6 swings) ... 1 

Slida. 1 


16x30 
21 xSO 
10x20 
15x30 
16x30 
40 X 40 
16x30 
30x46 
12 X 36 


Surfacing 

Boaoral Salaotion of auitabla aurfacing ma- 
lariala for aach lypa of play araa and for circu¬ 
lation patha or walka, roada, and parking araaa, 
ahould ba baaad on tha following conaidara- 
tiona: 

1. Function Tha aurfaca ahould auit tha 
purpoaa and tha apacific function of tha araa 
(auch aa aurfacaa for court gamaa or fiald 
gamaa, and aurfacaa undar play aquipmant). 
Tha aurfaca ahould alao ba oonaidarad from 
tha baaia of whathar tha araa ia multipurpoaa 
or aingla-purpoaa, and for aaaaonal or yaar- 
round uaaga. 

2. Economy Tha factora of aoonomy ara 
tha initial coat, raplacamant coal, and mainta- 
nanca coat. Oftan an initially mora axpanaiva 
aurfacing ia tha laaat axpanaiva in tha long run 
bacauaa of raduoad maintananca. 

3. Ourobility Tha durability of tha aurfaca 
ahould ba avaluatad in light of ita raaialanoa to 
tha ganaral waar cauaad by tha participanta, 
and raaiatanca to axtandad parioda of outdoor 


waatharing auch aa aunlight. rain, fraazing, 
aand. and dual. 

4. Cloaniinoss Tha aurfaca ahould ba claan 
and attractiva to participanta, it ahould not 
attract or harbor inaaota or rodanta, and it 
ahould not track into adjacant buildinga or 
cauaa diacoloration to childran'a clothing. 

5. Mointmnmncm Maintananca mual ba 
avaluatad not only in light of tha coat, but alao 
of tha tima whan tha facility ia not availabla 
for uaa due to repair or upkaap. 

6. Satmty Tha aafaty of tha participanta ia 
a primary oonaldaration in aalacting a play 
aurfaca and ahould not ba compromiaad lor tha 
aaka of economy. 

7. Appmcrcnco A aurfaca which haa an at- 
tractiva appaaranca and harmoniiaa with ita 
aurroundinga ia vary daairabla. Surfacing 
matariala ahould ancouraga optimum uaa and 
anjoymant by all participanta. and channal tha 
actlvitiaa in on ordarly mannar by providing 
viaual contraata. 

EvakiitMMi of Sorfaciiig MstariaU 

1. Turf Thia matorial ia ganaraliy con- 
aidarod to ba tha baat aurfaca for many of tha 
racraation actlvitiaa carriod on at playlota and 
playgroundo. Although turf ia not faaaibla for 
play araaa having heavy participant uaa, moot 
park and racraation authoritiaa recommend 
uoing turf wherever practicable. Underground 
irrigation aprinklar ayatama with rubber top 
valvaa ahould ba apacifiad in araaa with 
inadequate aaaaonal rainfall to maintain a 
turf cover. Major raaaona for uaing turf are 
that it ia ralativaly aoft. providing greater 
aafaty than other aurfacaa, and it hoc a plaaa- 
ing, raatful appaaranca with great appeal to 
participanta. A turf aurfaca ia aapacially 
auitabla for open and informal play araaa for 
younger children, and tha large field game 
araaa for aporto and ganaral recreation uaa. 

2. Bituminous Concrete Thia flexible 
paving material ia tha moat ganaraliy uaad 


material for paving play araaa. Tha daaignor 
ahould note that varioua aaphalt gradaa and 
mixaa ara availabla, aa wall aa color-coatinga 
to improve appaaranca and maintananca. A 
auitabla mix and careful grade control ahould 
ba uaad to obtain a amooth, even aurfaca. eco¬ 
nomical conatruction, and little or no mainte¬ 
nance. Biluminoua concrete pavement ia 
aapacially uaaful for paved, multipurpoaa 
araaa, for tannia, baakatball, and volleyball 
oourta, roller akating and ica akating rinka, 
and for walka. roada. and parking araaa. 

3. Portlend Cement Concrete Thia rigid 
paving material is tha moat favored type of 
aurfaca for uaa In apacialicad araaa where 
permanence ia daairad. and to provide uni¬ 
formity, maximum durability, and little or no 
maintenance. A Portland cement concrete 
aurfaca ia aapacially uaaful for court gamaa 
requiring a true, even aurfaca, auch aa tannia 
and handball, for ahufflaboard courta. roller 
akating and ica akating rinka, and for walka. 
curba, roada, and parking araaa.* 

4. Synthetic Mmterieis Synthetic matariala 
that have a cuahioning effect are being uaad 
by aoma achool, park and racraation depart- 
manta, primarily for aafaty, undar play equip¬ 
ment. Several companiaa have developed auc- 
ceaaful raailient matariala which provide 
axcellant aafaty aurfacaa; theae have bean 
more axpanaiva than tha other matariala dia- 
cuaaad. 

6. Miscellaneous Materials Matariala uaad 
for apacific araaa include aand, aawduat, tan- 
bark, or wood chipa around and undar play 
aquipmant, earth on baaaball diamond infialda, 
and brick, flagatona, or tile on walka and 
tarracaa 

* NOTE Portland cement concrete and 
bituminoua concrete aurfacaa are generally 
considered for many of the same uses Selec¬ 
tion of either one ahould include appropriaie- 
neSB for the purpose intended, the initial coat, 
and long-term coal, at each location 
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PLAYLOTS AND PLAYGROUNDS 

AREAS A EQUIPMENT 

DesirabI* standards for r«cr«ation facili* 
ti«s hav« been set up by the National Rec¬ 
reation Association and are generally rec¬ 
ognized. Absolute standardization is impos¬ 
sible because of variable factors*, climatic 
conditions; population or institutional 
needs, habits or preferences; and ovailable 
land or money. Information on these pages 
may be used in planning and space alloca¬ 
tion. 

Basic ganaral tfandard for public areas 
is 1 ocre of open space per 100 total pop¬ 
ulation, of which 40 to 50 per cent should 
be devoted to gomes or other active recre¬ 
ation. (See also recommendations in sec¬ 
tion on ^'Apartments.'*) No set formula has 
been estoblished for institutions such os 
churches, Khools, colleges. Local conditions, 
such as extent of participation In organized 
athletics, available money, etc., should 
govern the choice; however, ployfields for 
elementary and grammar schools may fol¬ 
low schemes outlined below. 

Gome areas and layouts contained in the 
drawings are based on practice of the New 
York City Departntent of Parks. Where 
games are subject to official rules, consult 
publications of athletic organizations or 
other governing bodies. 

7yp9s of public recreational areas have 
been set up by the National Recreation As¬ 
sociation, based on age groups and urban 
or suburban needs. 

Surfacing of play areas influences utility, 
extent and cost of upkeep, and extent of 
playing season. Local materials, climate, 
soil, intensity of use and tradition influence 
choice of surfacing. In general all areas re¬ 
quire effective surfoce or subsurface drain¬ 
age or both. 

THE PLAYtOT 

Playlots are intended for children of pre¬ 
school age and are commonly provided in 
densely populated areas as a substitute for 
bockyard ploy. They are also provided in 
interiors of large blocks in neighborhood or 
housing developments, often for nursery 
schools. 

Size may vary from 6,000 to 10,000 sq 
ft for each 100 prtKhool children. 

Location should be centered among pop¬ 
ulation served, and accessible without cross¬ 
ing troffic arteries. Interior of a block is 
Ideal if one block only is served. If avoil- 
able space is limited, a corner of children's 
playground moy be used. 

Plan e/ements include: (1) central grass 
plot; (2) areas with shade trees, in which 
apparatus and benches are set; (3) hard¬ 
surfaced walkway for wheel toys, velocl- 


Table 1. Playlots 


Type of Equipment 
or Area 

Area 

per Unit 

Capacity 

in 

Sug¬ 

gested 

Number 

(Sq. Ft! 

Children 

Included 

Apparatus 




Junglegym, Jr. 

180 

10 

1 

Low Slide 

170 

6 

1-2 

Low Swing 

150 

1 

4-8 

Low See-saw 

100 

2 

4-8 

Miscellaneous 




Open Space 

48-50 

Varies with pop. 

per child 

to be served 


20 per 

7-8 per 


Block Bldg. 

child 

1 

Platform 

150 Mr 

platform 

platform 

1 


18>20 



Sand Box 

per child 
}00per 

15 

1-2 

1 

box 



Benches 6- Tables 

Optiorsal 

Vanes 


Shelter for Baby Buggies 

Optional 

Vanes 

1 

Flag Pole 

Bird Bath 

In open 


1 

1 

Drinking Fountain 

area 


1 


boKM thouU b« loc*t«d 10 M to rocoivo diroct »wr4*9ht 
port of tflcK day fo« r«MOrt» of MOrtMtOr^ 


pedes, etc.; (4) surrounding low fence or 
hedge. Distribution of area may vary with 
topography, apparatus included and child 
population served. Minimum recommenda¬ 
tions of Notional Recreotion Association ore 
given in Toble 1. 

CHILDREN'S PLAYGROUNDS 

These are intended for children 5 to 15 
years old. A subdivision of this type, char¬ 
acterized by smaller area and fewer focili- 
ties, is called the Junior or Primary P/oy- 
ground, and is intended for children up to 
10 or 11 years. 

Size of children's playgrounds ranges 
from 3 acres (minimum) to 7 acres. General 
recommendation is 1 acre per 1,000 total 
population. Two small ploygrounds are 
usually more satisfactory than one of ex¬ 
cessive size when population served re¬ 
quires a large acreage. 

Location is usually In an area developed 
for this particular use, adjoining a grade 
school, in a neighborhood or large park, 
or a portion of a neighborhood playfield. 
Moximum radius of orea to be served 
should preferably not exceed one-half 
mile; in areas of dense population or sub¬ 
ject to heavy traffic, one-quarter mile. 

Plan olomonts may be subdivided into 
apporotus section, specialized sports area, 
landscaping, and miscellaneous activities. 
Areas required ore given in Table 2. Selec¬ 
tion and distribution of areas and equip- 


Toble 2. Children's playgrounds 


Type of Equipment 
or Area 

Area 

per Unit 
(Sq. Ft.) 

Capacity 

in 

Children 

Sug¬ 

gested 

Number 

Included 

Apparatus 



,.u 

Slide 

450 

6 

Horizontal Bars 

180 

4 

3tb» 

Horizontal Ladders 

375 

8 

2(bt 

Traveling Rings 

625 

6 

1 

Giant Stride 

1,225 

6 

1 

Small Junglegym 

180 

10 

1 

Low Swing 

150 

1 

4U) 

High Swir>g 

250 

1 

6<*^ 

Balance Beam 

100 

4 

1 

See-saw 

100 

2 

4 

Medium Junglegym 

500 

20 

1 

Mrsc Equip’t €r Areas 
Open Space for Games 
(Ages 6-iO) 

10,000 

80 

!'•' 

Wading Pool 

3.000 

40 

lU) 

Handcraft, Quiet Gaines 

1,600 

30 

lUI 

Outdoor Theater 

2,000 

30 

1 

Sand Box 

300 

15 

2 

Shelter House 

2,500 

30 

lU) 

Special Sports Areas 




Soccer Field 

36,000 

22 

1 

Playground Baseball 

20,000 

20 

2 

Volley Ball Court 

2,800 

20 

1 

Basketball Court 

3,750 

16 

1 

Jumping Pits 

1,200 

12 

1 

2(^) 

Paddle Tenms Courts 

1,800 

4 

Handball Courts 

1,050 

4 

2 

Tether Tenms Courts 

400 

2 

2(41 

Horseshoe Courts 

600 

4 

2 

Tenms Courts 

7,200 

4 

2(41 

Straightaway Track 

7,200 

10 

1(41 

Landscaping 

‘•‘6.000 



Paths, Circulation, etc 

'•'7.000 




(•) Minimum 

(h) One ot •H cf unxs m«y b« omitted if pUyoround « 
not uMd m conyunction witK • k>«oo1. 


(c) M«y be omitted if teniury fecilitieft ere supplied eiiewheve. 

(d) Hey be omitted if tpece it lieuted 


ment should be based on locol preference, 
space and money available, and topog¬ 
raphy. Guides to selection of individual 
game areas or equipment are included in 
the footnotes to Table 2 where practi¬ 
cable. 

In oddition to the usuol playground 
equipment listed on this page, some spe¬ 
cial equipment intended to stimulate imag¬ 
inative play is now widely used. The ex¬ 
amples following were pioneering efforts 
in this field, developed by the New York 
City Housing Authority in the late 1940's. 
A play boat and a play airplane. Included 
in the original line of equipment, proved 
to be too expensive and too hazardous and 
are no longer used. A wide variety of 
imaginative playground equipment has 
been developed in recent years and is 
available from several commercial sources. 
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Fig. 5 (cent.) 
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Recreation and Entertainment 


BADMINTON 



Fig. I Badminton court. All mooturomonft for court morkingt oro to tho owt»ldo of lino* oxcopf for 
fhoto involving tho contor sorvico lino which it oguolly dividod botwoon right ond loft iorvico courH. 
All court marking* ta bo wido and proforably whito or in color. Minimum distanco botwoon tidot 

of poralioi court* to bo S'-O". For not po*t dotail* *oo Fig. 51. For turfocing dotoii* *oo Fig*. 58 to 61. 


Rocommondod Aroo Ground spoce is 1620 sq 
ft minimum to edge of pavement. 

Sixo ond Dimension Singles court is 17' X 44', 
doubles court is 20' X 44’ with a 5'-0” minimum 
unobstructed area on oil sides. 

Oriontotion Preferred orientation is for tho long 
axis to be north-south. 


Surfoco orsd Drainage Surface is to be concrete 
or bituminous material with optional protective 
colorcoating for permanent installation. Drainage 
is to be end to end, side to side, or comer to 
corner diagonally at a minimum slope of 1 in. 
in 10 ft. 

Badminton may be played on a turf court for 
general recreation use, with surface drainage os 
described above at a minimum slope of 2% and 
adequate underdrainage. 


6 -0" MIN 20'-0" (DOUBLES) 5'-O' MIN 




17'-0" (SINGLES) 



1 

s 

k 

r 


8*6" 8*6" 


in 

(D 



V ..o-.ft 1 

7 . 





: 

■«? 

n 


RIGHT HALF 
COURT 

LEFT HALF 
COURT 

BOUNDARY LINE 

ip 

40 

ip 

k> 



NET 

1 

<A 

i 



ui 

a 

z 

SHORT SERVICE LINE 0 


POST 

k 



LEFT HALF ^ 
COURT 5 

cc 

Ui 

K 

Z 

Ui 

U 

LONG 

SERVICE LINE 

Ui 

Z 

RIGHT HALF > 
COURT 5 

O 

z 

§ 

m 

Ui 

Q 

(DOUBLES) 


ip' 



BACK 

BOUNDARY 


z 

2 

b 

LINE f 

j - EDGE OF PAVEMENT -J 


COURT LAYOUT 


Material on pp. 1064-1117 from Outdoor Sporti Fa 
cifitios. Departments of the Army, Navy, and Air Force. 
Washington, D.C,, 1975. 
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BASKETBALL (AAU) 





Fig. 2 AAU bo»k«tboll court. All dimofiftiont or# to inildo odgo of lino* oxcopt at notod. All linot to 
bo .05 m (2") wido. Oockboord shall bo of any rigid woothor-rotisfanf motoHal. Tho front shall bo flot 
and paintod whito unloss H Is tronsporont. If tho backboard is transporont, H shall bo markod ^ 

.05-m-wido whito lino around tho bordor ond o .45 X .59-m torgot oroo boundod with o .05-01.wido 
whito lino. 


Rocommondod Aroo Ground space is 448 m* 
minimum to 540 m* recommended, including clear 
space. 

Sixo ond Dimension Playing courl is 14 X 26 m 
with on unobstructed space of 1 m minimum to 
2 m recommended on all sides. 

Orientation Preferred orientation is for the long 
axis to be north-south. 


Surfoco and Drainogo Surface is to be concrete 
or bituminous material with optional protective 
colorcoating. Drainage Is to be end to end, side 
to side, or comer to corner diagonally at a mini¬ 
mum slope of 0.02 m in 3.05 m (1 m. in 10 
ft.|. See Figs. 59 and 61. 

Spociol Considerations Safety—Backboard is to 
be 1.65 m from support post. Post may be pad¬ 
ded. 
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BASKETBALL (NCAA) 



6-<y 



RECTANGULAR BACKBOARD 



fig. 3 NCAA botkatball. Th« color of tho lono tpoco morfci and noutroi xono marks sholl contrast 
with tho color of tho bounding linos. Tho midcourt marks shall bo tho somo color os tho bounding linos. 
All linos shall bo 2 in wido (noutroi xono oxcludod). All dimonsions aro to insido odgo of linos oxcopt 
os notod. Bockboord sholl bo of any rigid woothor-rosJstont motoriol. Tho front surfoco shall bo flat 
oftd pointod whito unloss it is tronsporont. If tho bockboord is tronsporont, it shall bo morkod with o 
3»in wido whito lino around tho bordor ond on 18 X 24-In torgot oroo. If tho bockboord Is tronsporont, 
it sholl bo morkod with o 3-in wido whito lino around tho bordor and on 18 X 24-in torgot oroo boundod 
with a 2-in wido whito lino. 


Rocommondod Aroo High School: ground spoce 
is 5040 sq ft minimum to 7280 sq ft moximum. 
Collegiate: ground space is 5600 sq ft minimum 
to 7980 sq ft maximum. 

Sixo ond Dimonsion High school recommended 
court is 84 X 50 ft with a lOTt unobstructed 
space on all sides (3 ft minimum). Collegiate rec¬ 
ommended court Is 94 X 50 ft with o 10-ft unob¬ 
structed space on all sides (3 ft minimum). 

Orientation Preferred orientation is for the long 
axis to be north-south. 


Surface and Drainage Surface is to be concrete 
or bituminous material with optional protective 
colorcoating. (See Figs. 59 and 61.) Drainage 
is to be end to end, side to side, or comer to 
comer diagonally at a minimum slope of 1 in. 
in 10 ft. 

Special Contidorotions Safety—Backboard and 
goal support should have a minimum 32-in over¬ 
hang and post may be padded if desired. Bottom 
edge and lower sides of rectangular backboard 
must be padded. 
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BIDDY BASKETBALL 




COURT LAYOUT 


Fig. 4 Biddy bc»k«HMill. All dlmentlont or* lo in«id« vdg* of lino* oxcopt ot notod. All iinot shall 
bo 2 111 wido. For surfacing dotaiis so# Figs. 59 ond 61. 


Rocommondod Aroo Ground space is 2.400 lo 
3.036 sq fl, including cieor space. 

Siio and Dimonsion Ploying court is 46'-0*' to 
50'-O" wide and Sd'-O" long with an unobstructed 
space of at least 3 ft recommended on all sides. 

Oriontotion Prefened orientation is for the long 
axis to be north-south. 


Surface and Drainago Surface if to be concrete 
or bituminous material with optional protective 
colorcoating. Drainage is to be end to end. side 
to side, or corner to corner diagonally at a mini* 
mum slope of 1 in. in 10 ft. 

Spociol Considerations Safety —Backboard sup¬ 
port standard is to be a minimum of 2 ft. prefer¬ 
ably 4 ft. outside of the court area. Post may 
be padded. 
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GOAL-HI BASKETBALL 



Fig. 5 Goal-Hi botkatboil. All court marking* to bo 2 in wido. For turfocing dotaii* »oo Figs. 59 ond 
61. Coal>Hi ftondord may bo pormononHy mountod, romovoblo fluth mounfod, or porfobio oi ihown. 


Ro<ommondod Aroo Ground space minimum is 
1256 sq ft; maximum is 2827 sq ft. 

SIxo and Dimonsion Ploying court is to be on 
Outer Court circle with a minimum radius of 20'* 
O'' and a'maximum radius of SO'-O", surrounding 
an Inner Court circle with a minimum radius of 
lO'-O" ond o maximum radius of IS'-O". 


Orientation Optional. 

Surfoco and Droinogo Concrete or bituminous 
surface may be used for minimum maintenance, 
but a resilient synthetic surface is preferred for 
safety and comfort. Minimum slope is 1 in. in 
10 ft for drainage in any direction. 
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BOCCIE BALL 


I- 

A SIDEBOUNDAPY ■ 


STARTING HALF 


1—?-1 

^ 

1 

- 1 

- -f 


SIDE BOUNDARY 


10 O' 


10 - 0 " 


1'0"MIN 
8’^)- MAX 


5 0 




1 O'MIN 
8^ MAX 


ig^" 


13-0' 


78 O ' MINIMUM 


92' 0" MAXIMUM 


COURT LAYOUT 


Fig. 6 Bo<d«. Co«rf morking* »o b« 2-In wid« lin«n top* hold in ploco with motol pint. For twrfodng 
dotoilt too Figt. 58 and 60. 


Rocommondod Aroo Ground space is 1,824 to 
2,816 sq ft. 

Siio and Dimontion Overall court dimensions ore 
la'-O" to 19 -6'* wide by 78' 0" to 92'-0’' long. 
Additional space of at least O'-O" on eoch side 
and 9'-0'’ on each end it recommended. 

Odontatien Preferred orientation is for the long 
axis to be north-south although It is of minor 
importance. 


Surface and Drainog* Surface it to be preferably 
turf, although a mixture of sand and clay may 
be used. Drainage may be in any direction at 
a recommended slope of 1 percent for turf and 
level for sand-clay with underdrainage. 

Spodat Centiderationt Optional low wooden 
borrier should be provided at each end and/or 
side of court. 
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CROQUET 


BOUNDARY line 



Rg. 7 Croqu«t court. Archot oro Vt-ln dio. tfool red—3H in wldo and 9 in obovo tho ground whon in 
ploco. Sfoket tholl bo mode of tfool ond tholi bo firmly onchorod. They tholl bo 11 in high and tot 
1V% in outtido tho pioying lino halfway botwoon tho ond cornort. Boundary linot oro morkod with ttrong 
cotton twino hold by comor ttoplot. Playing linot may bo oithor imaginary or rnorkod with white chalk 
or with tmollor twine wired cloto to tho ground. For turfadng dotoiit too Fig. 58. 


Rocommondod Area Ground space it 3,000 sq 
ft. 

Siio ond Dimontion Playing area is 35 X 70 ft, 
plus minimum 2 ft-6 in on each end and side. 


Surfoco and Drainage Playing surface is to be 
turf closely cropped and rolled with a maximum 
2 percent slope (preferably level) and odequate 
underdrainage. 


Orientation Orientation is not critical and may 
be adjusted to suit local topographic conditions. 
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Recreation and Entertainment 


ONE-WALL HANDBALL 




37 Q- FOR SINGLE COURT 


COURT LAYOUT 


Fig. 8 On^'wall hondboll. Court morkingt IVi'in-wido lines pointed white, red, or yellow. For surfacing 
details see Fig. 59. For fence detoils see Fig. 55. 


Recommended Area Ground space is 1665 sq 
fl plus walls and footings. 

Sixe ond Dimension Playing court is 20*-0'' wide 
by 34'>0" long plus a required 1 V'O'' minimum 
width of surfaced area to the rear and a recom¬ 
mended 8' 6* minimum width on each side. Courts 
in battery are to be a minimum of 6' 0*^ between 
courts. 


Surface and Drainage Surface is to be smooth 
concrete with a minimum slope of 1 in. in 10 ft 
from the wall to the rear of the court. 

Speciol Considerations Fencing—Court area 
preferably should be fenced with a 10 ft high 
chain link fence. 


Orientation Preferred orientation is for the long 
axis to be north-south with the well at the north 
end. 
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THREE- AND FOUR-WALL HANDBALL 



VISION PANEL UNDER CUT 
BACK WALL ^ 1" FOR DRAINAGE- 


Fig. 9 Handball court layout—Four-wall. All court morklngt to bo IVs 
in wido and painted white, red, or yellow. For turfacing detoilt tee 
Fig. 59. 



Fig. 10 Hondboil court ioyout—Three-wali. All court morkingt to be 
IVt in wide and painted white, red, or yellow. For surfacing details 
tee Fig. 59. 


Recommended Area Ground space for four-wall 
handball is 800 sq ft, plus walls and footing. 
Allow an additional 200 sq ft for three-wall hand¬ 
ball. 

Sixe and Dimension Playing court is 20 -0'^ wide 
by 40'-0" long plus a minimum lO'-O" to the 
rear of the three-wall court. Overhead clearance 
required is 20 -0" minimum. 

Orientation Preferred orientation is for the long 
axis to be north-south with the front wall at north 
end. 


Surfoce and Drainage Surface is to be smooth 
concrete preferobly with a minimum slope of 1 
in. in 10 ft from front to rear of the court. 

Special Considerations Alternate four-wall 
court Loyoul is the same as for three wall with 
the exception of a minimum 12' 0" high back 
wall at the rear of the court (long line) ond neces¬ 
sary wall footings. Special provisions for drainage 
must be mode and access provided through the 
back wall for four-woll courts. Fencing—An op¬ 
tional lO-ft-high chain link fence moy be provided 
at the rear of the pavement for three-wall courts. 
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Recreation and Entertainment 

HOPSCOTCH 



1 » 


t f 


f t 


Fig. 11 Hopftcotch court loyout. All linot to bo V/t In wido painted with white or block ocryllc paint 
to contrast with court surface. For surfacing details see Fig. 61. 


Recommended Areo Ground space is 62.5 sq Surface and Drainoge Surface is to be concrete 
ff or bituminous material with o lateral slope of I 

in. in 10 ft and a longitudinal slope of 1 in. in 
Size and Dimension Playing court is 5’-0" wide 10 ft minimum, 
by 12'‘6'' long. 

Orientation Optional. 



Recreation and Entertainment 


HORSESHOES 




BACKSTOP 


ETCHING PLATFORM 

2 % 6' RAISED FOUL LINE 


2* O' 


20 ' 


BOX filled 
WITH A MINIMUM OF 
8 OF GUMMY POTTER'S ! 
OR BLUE CLAY 


SECTION B-B 


NOTES: 

Adjacent courts may be no closer 
than 10* 0" from stake to stake 

For concrete surfacing details see 
figure 70. 

All wood members to be pressure 
treated with a paintable oil borne 
preservative 



J 

BOX filled WITH GUMMY 


w 



POTTER S OR BLUE CLAY 





20')(20"xl0'- 

SOLID OAK BLOCK 

IDRIVE PEG INTO 15 16 DIA HOLE 
SLIP 4 X 6" IRON PLATE WITH M '8" DIA HOLE 
OVER PEG. AND ATTACH WITH 4 LAG SCREWS 11 


SECTION A-A 




DETAIL- 
IRON PLATE 


Fig. 12 Horseshoe pitching court. 


Recommended Area Ground space is 1,400 sq 
ft, including clear space. 

Siie and Dimension Playing court is 10'-0'' X 
50' 0" plus o recommended 10 ft minimum unob 
structed area on each end and a 5-ft (minimum] 
wide zone on each side. 

Orientation Recommended orientation is for the 
long axis to be north-south. 


Surface and Oroinoge Surface of playing area, 
except for boxes and optional concrete wolkways, 
should be turf. Area should be pitched to the 
side at a maximum slope of 2 percent. Elevation 
and slant of steel pegs should be between 2 and 
3 in and equal. 

Special Considerations Boxes are to be filled 
with gummy potter’s or blue clay. Safety—A 2- 
O'*-high backstop should be constructed at the 
end of the box to intercept overthrown or bound¬ 
ing shoes. 
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ICE HOCKEY 



RINK LAYOUT 



ISOMETRIC OF GOAL 


13 lc« hockey rink. The rink thall be surrounded by a wooden woll or fence known os the “boords” 
which shall extend not less than 40 in nor more than 48 in above the level of the ice surfoce. ideol 43 
ki. The surface of the boards facing the ice shall be smooth and free from obstructions. Ail access 
doors to the playing surface must swing away from the ice surfoce. A protective screening of heavy- 
gouge wire or safety gloss is recommended above the boards, except for the bench areas, for the 
protection of spectotors oround the rink. The centerline and the two blue lines sholl extend across the 
rifsk and vertically to the top of the boords. Surfoce to be flooded may be sond-cloy or bituminous 
moteriol (see Fig. 60 or 61). 


Recommended Area Ground space is 23,(X)0 sq 
ft, including support area. 

Site and Dimension Playing rink is 85‘'0'‘ wide 
by 2(X)'-0" (minimum 185’-O'*) long, plus on addi- 
fional 5,000 sq ft of support area. 

Orientation Preferred orientation is for the long 
axis to be north-south. 


Surface and Drainage The ice surface should be 
level over either sand clay or bituminous surface. 
Pravisions for drainage should be mode on the 
surface beneath the ice and around the rink. 

Special Considerations Ice—Unless situated in 
narthern climates, provisions for artificial ice will 
be required. 
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LAWN BOWLING 




Fig. 14 town bowling groon. Sido boundoriot of rinks to bo morkod with o 2*in-wido groon linen tope 
attached with pins. The four corners of the rinks shoil be indicoted by pins driven flush with the face 
of the bonk on eoch end. Centerline of each rink shall be marked by o pin or number panel. For surfacing 
detoils see Fig. 58 or 80. 


Recommended Area Square green with six rinks 
is 12,996 sq ft minimum to 17,424 sq ft maximum. 

Size and Dimension Square green is 1 10 ft mini* 
mum and 125 ft maximum on each side. Addi¬ 
tional width of 2'-0'' minimum to maximum 
is required on front, rear, and sides for ditch and 
backslope. Rink width minimum is 14'*0", maxi¬ 
mum 19'-0''. Rink length minimum is 1 lO'-O", 
maximum 125'*0'', 


Orientotion Optional. 

Surface and Droinoge Surface should be of 
closely cropped bent grass or sand-clay. Entire 
green should be level, with adequate underdrain¬ 
age. 

Special Considerotions Ditch—Depth minimum 2 
in, maximum 8 in below surface of green. Width 
minimum 8 in, maximum 15 in. 
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Recreation and Entertainment 


ROQUE 



COURT LAYOUT 



Fig. 15 Roqu« court. Boundary linui ore morkod by o light depreision in ploying surface without roiting 
odjocont toil. Archer ore 5/8*in dio. ttoel rod, 3>3/8 in wide and 8 in above the surfoce ond »et in 8 
in X 15 in X 6 in concrete anchor*. Stake* are V4-in dia. steel, *et rigidly in the ground ond extending 
7 In above the *urface. Playing *urface *houid be hord, smooth ond level *ond-cloy (see Fig. 60). 


Recommended Area Ground space is 1,800 sq Surfoce and Drainage Surface is to be level and 
ft minimum, plus curb. sand cloy mixture. Drainage is to be through pe¬ 

rimeter system and/or through underdrains. 

Site and Dimension Playing court is 30'-O'* wide 

by bO'-O* long. Speciol Considerotions Concrete curb is to be 

provided on all sides. 

Orientation Preferred orientation is for the long 
axis to be north-south. 


1077 



Recreation and Entertainment 


SHUFFLEBOARD 
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COURT LAYOUT 


-2 LEVEL CONCRETE SURFACE WITH BURNISHED FINISH 

/-4 > 4 #6 GAUGE WELDED STEEL FABRIC 

3" CONCRETE SLAB i2500fl 


J / r- 3’• CONCRETE SLAB l2500fl 
I i . / / / /-COURT SURFACE 

VT I » • • <» ■ 


TYPICAL SECTION 


FILTER COURSE WHEN 
REQUIRED BY SOIL CONDITIONS 



Fig. 16 ShulRaboiird court. All dimonsioni or* to confers of lines ond lo edge of court. Maximum line 
width IVi In, minimum V4 In. Lines and Figures *‘10,*’ “8,” and “10 OFF” should be morked with 
block shoe dye or block ocryllc point. Court to be constructed of concrete without exponsion joints. A 
depressed alley at leost 24 in wide, and not less than 4 in deep at midcourt, should be constructed 
between courts and on the outside of end courts. The alley should slope 1 in. in the first 6 ft of the 
length of the alley from eoch boseline, then slope to o minimum depth of 4 in ot midcourt where a 
suitable woter drain should be provided. 


Recommended Area Ground space is 312 sq ft 
minimum. 

Sise and Dimension Playing court is X 

52'-0'' plus a recommended minimum of 2'-0" 
on eoch side or 4'*0" between courts in bottery. 

Orientation Recommended orientation is for the 
long axis to be north-south. 


Surface and Drainage Surface is to be concrete 
with a burnished finish. Court surface is to be 
level with drainage away from the playing surface 
on all sides. 

Special Considerotions Secure covered storage 
for playing equipment should be provided near 
the court area. 
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Recreation and Entertainment 

DECK TENNIS 



COURT LAYOUT 


Fig. 17 Deck t»nni» court. All itiooturomonft for court morkingt oro lo tho ouHido of linos oxcopt for 
those involving the center service line, which is equolly divided between right and left service court. 
All court morkings to be IVii in wide. Fence enclosure, if provided, should be IV^-in mesh. 11 gouge 
chain link. For fence details, see Fig. 55. For net post details see Fig. 51 or 52. For surfocing defoils 
see Fig. 59 or 61. 


Recommended Areo Ground spoce is 1300 sq 
ft including clear space. 

Size and Dimension Singles court is 12 -0'* by 
40'-0", Doubles court is IB' O" by 40'-0". Addi¬ 
tional paved area at least 4'-0" on sides and 
S'-O** on ends is recommended. 

Orientation Preferred orientation is for the long 
axis to be north-south. 


Surface ond Droinoge Surface is to be concrete 
or bituminous material with optional protective 
colorcoating. Drainage is to be end to end. side 
to side, or comer to corner diagonally at a mini¬ 
mum slape of 1 in. In 10 ft. 

Special Considerations Fencing—10-ft-high 
chain link fence is recommended on all sides of 
the court. 
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PLATFORM TENNIS 


f 
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ISOMETRIC SHOWING FENCE (TYPICAL WOOD CONSTRUCTION! 
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Fig. 18 Platform lannit court. All m«aturom*nt» for court markings ore to the outside of lines except 
for those involving the center service line, which is equally divided between right and left service 
court. All court markings to be 2 in wide. Fencing required—12 '*0" high with 16-gouge hexagonal, 
golvonixed 1-in flat wire mesh fabric. For net post details see monufocturers* literoture. Net height to 
be S'-l" ot posts ond 2’-10" at center court. 


Recommended area Ground space is 1,800 sq 
ft to the ployable perimeter fence. 

Size and Dimension Playing court is 20 -0** X 
44'-0" plus an 8' 0" space on each end and a 
5'-O'* space on each side. 

Orientotion Preferred orientation is for the long 
axis to be north south. 

Surfoce ond Drainage Raised level platform is 
normally constructed of treated wood or alumi¬ 
num superstructure with carriage set on concrete 
piers to permit construction on slopes. Drainage 


is provided by 14 -in space between 6-in deck 
planks or channels. Snow removal is facilitated 
by hinged panels (snow gates) between posts 
around bottom of perimeter fence. 

Spociol Considerations Tension fencing—12-ft 
high, 16-gauge, hexagonal, galvanized, 1-in Rat 
wire mesh fabric must be provided on all sides 
of the court. Lights should be provided, since this 
game is played at night throughout the year. 
Heating units with fans under the platform are 
used in cold climates. Prefabricated courts ore 
availoble from severol manufacturers. 


1080 





Recreation and Entertainment 


PADDLE TENNIS 
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FENCE ENCLOSURE OR 
^ _EDGE OF PAVEMENT 




COURT LAYOUT 


Fig. 19 PaddI* court. All moosuromontt for court morkingt oro to tho out»ide of linoi oxcopt 

for thofto Involving tho center service line, which Is equally divided between right ond left service 
court. All court morklngs to be I Vs in wide. Fence enclosure, If provided, should be IVi in mesh, 11- 
gouge choln link. For fence details see Fig. 55. For net post details see Fig. 51. For surfacing details 
see Fig. 59 or 61. 


Recommended Areo Grounci space is 3,200 sq 
ft minimum to edge of pavement. 

Sixe and Dimension Playing court is 20'-0'’ X 
50'-0” plus a 15 ft minimum space on each end 
and a 10-ft minimum space on each side or be¬ 
tween courts in battery. 

Orientotion Preferred orientation Is for the long 
axis to be north-south. 


Surface end Drainage Surface is to be concrete 
or bituminous material with optional protective 
coiorcoating. Drainage is to be end to end, side 
to side, or corner to corner diagonally at a mini¬ 
mum slope of 1 in. In 10 ft. 

Speciol Considerations Fencing—lO-ft-high 
chain link fence is recommended on all sides of 
the court. 
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TENNIS 



FENCE ENCLOSURE OR 
EDGE OP PAVEMENT _ 

— _ 1 


COURT LAYOUT 

Fig. 20 T*nnit court. All moosuromonti for court morkingt or* to tho ouHido of linos oxcopt for thoso 
involving tho contor sorvico lino which is oquolly dividod botwoon tho right ond loft sorvico courts. All 
court morfcings to bo 2 in wido. Fonco onclosuro. if providod, should bo 10-ft>high, 11>gougo, IVi in 
mosh choin link. For fonco dotoils soo Fig. 55. Minimum distonco botwoon sidos of porollol courts to bo 
12'-0'‘. For not post dotoils soo Fig. 52. For surfacing dotoils soo Fig. 59, 60, or 61. 


Rocommondod Aroa Ground space is 7,200 sq 
ft minimum. 

Sizo and Oimonsion Playing court is 36 X 78 ft 
plus at least 12 ft clearance on both sides or 
between courts in battery and 21 ft clearance 
on each end. 

Orientation Orientation of long axis is to be 
north-south. 


Surface ond Droinago Surfoce may be concrete, 
or bituminous material with specialized protective 
colorcoating, or sand-clay. Drainage may be from 
end to end, side to side, or corner to corner diago¬ 
nally at a minimum slope of 1 in. in 10 ft for 
pavement and level for sand-clay with under 
drainage. 

Spociol Considorotions Fencing—Recommended 
10-ft-high chain link fence on all sides. 
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TETHER BALL 



Fig. 21 T«th«rbali court. All moaturomenft for court marking* ore to conlor of lino*. Ail court marking* 
to bo 2 in wido. If colorcooting is u*od, Iho noutrol sono* and tbo ploying tone* should bo of contrasting 
colors. For surfocing dotoils soo Fig. S9 or 61. 


Rocommondod Aroo Ground space is 314 sq ft 
minimum to circumference of outer circle. 

Size ond Dimension Ploying court is a circle 20'- 
0" in diameter. Pole height is 10 fl- 

Oriontotion Recommended axis through playing 
zone It north-south. 


Surface and Drainage Concrete or bituminous 
surface may be used for minimum maintenance, 
but a resilient synthetic surface or wood chips 
with adequate underdrainage is preferred for 
safety and comfort. Minimum slope is 1 in. in 
10 ft for drainage in any direction. 
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VOLLEYBALL 



ISOMETRIC SHOWING NET 
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Fig. 77 VolUyball court. All mea»uroment« for court morkingi oro to tho outtido of linot oxcopt for 
tho centorlino. All court morkingi to bo 7 in wide except oi noted. For lurfocing detoiii tee Figi. 58 to 
61. Net height at center to be: men 8 -0", women 7'-4V4’’, high ichool 7 -0", elementory school 6-6”. 
For net and post detoili see Fig. 53. 


Recommended Areo Ground space is 4000 sq 
ft. 

Sixe and Dimension Playiog court Is 30 X 60 ft 
plus 6 ft minimum, 10 ft preferred, unobstructed 
space on all sides. 

Orientation Preferred orientation is for the long 
axis to be north-south. 


Surface and Drainage Recommended surface for 
intensive use is to be bituminous material or con¬ 
crete, but sand-cloy or turf may be used for infor¬ 
mal play. Drainage Is to be end to end, side to 
side or corner to corner at a minimum slope of 
1 in. in 10 ft. 
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Recreation and Entertainment 


OFFICIAL BASEBALL 

Babe Ruth Baseball (13-15 yr and 16-18 yr); Senior League Baseball (13-15 yr) 


90 " 



Fig. 23 Official boft*boll diamond. Foul linat, catcher's, boHer't, and cooch's boxes, next batter's circles, 
and 3-ft line shall be 2 to 3 in wide and marked with chalk or other white material. Caustic lime must 
not be used. Infield moy be skinned. For groding and droinage details see Fig. 57. For surfacing details 
see Fig. 58. For backstop details see Fig. 62. 


Recommended Areo Ground space is 3.0 to 3.85 
acres minimum. 

Sixe and Dimension Baselines are 90' 0''. Pitch¬ 
ing distance is 60’ 6”. Pitcher’s plote is 10 in 
above the level of home plate. Distance down 
foul lines is 320 ft minimum, 350 ft preferred. 
Outfield distonce to center field is 400 ft For 
Senior League Baseball, recommended distance 
from home plate to outfield fence at all points 
is 300 ft f. 

Orientation Optimum orientation is to locate 
home plate so that the pitcher is throwing across 


the sun and the batter is not facing it. The line 
from home plote through the pitcher's mound and 
second base should run east northeast. 

Surface and Drainage Surface is to be turf. In¬ 
field may be skinned, and shall be graded so 
that the baselines and home plate are level. 

Speciol Considerations Backstop is to be pro 
vided at a minimum distonce of 40 ft or preferably 
60 ft behind home plate. 
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Recreation and Entertainment 


BASEBALL 

Bronco League (9-12 yr) 



Fig. 24 Bronco ieogue botoboll diamond. Foul linos, cofcbor's, boHor's, and cooch's boxos, noxi bottor's 
circlot, and 3-ft rostroining linos shall bo 2 In wido ond morkod with whito chalk or ofhor whito motoriol. 
Caustic iimo must not bo usod. Infiold may bo skinnod. For grading and drainago dotails soo Fig. 57. 
For surfocing dotails soo Fig. 58. For bockstop dotails soo Fig. 62. 


Rocommondod oroa Ground space is 1.0 acre 
minimum. 

Sixo and Dimension Baselines are 70'-0^. Pitch* 
ing distance is 48 -0". Pitcher's plate is 6 in above 
the level of home plate. Distance down foul line 
is 175 ft. Outfield distance to pocket in center 
field is 225 ft. 

Orientation Optimum orientation is to locate 
home plate so that the pitcher is throwing across 


the sun and the batter is not facing it. The line 
from home plate through the pitcher's mound and 
second base should run east-northeast. 

Surface and Drainage Surface is to be turf. In¬ 
field may be skinned, and shall be graded so 
that the baselines and home plate are level. 

Spociai Contidorofiont Backstop is to be pro¬ 
vided at a recommended distance of 20 ft behind 
home plate. 
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Recreation and Entertainment 


BASEBALL 

Pony League (13-14 yr) 



Fig. 25 Pony looguo bateboll diamond. Foul lines, cotcher's, boHof’s, ond coach i boxes, next boMer s 
circlet, and 3-#t restraining lines shell be 2 In wide end marked with white chalk or other white materiol. 
Caustic lime must not be used. Infield may be skinned. For grading and drainage details see Fig. 57. 
For surfacing details tee Fig. 58. For bockstop detoils see Fig. 62. 


Recommended Areo Ground space is 2.0 acres 
minimum. 

Site and Dimension Baselines are 80' 0". Pitch¬ 
ing distance is 54'•0'’. Pitcher’s plote is 8 in above 
the level of home plate. Distance down foul line 
is 250 ft. Outfield distance to pocket in center 
field is 300 ft. 

Orientation Optimum orientation is to locate 
home plote so that the pitcher is throwing across 


the sun and the batter is not facing it. The line 
from home plate through the pitcher's mound ond 
second base should run eost-northeost. 

Surface and Drainage Surface is to be turf. In¬ 
field may be skinned, and shall be graded so 
that the boselines and home plate ore level. 

Special Considerations Backstop is to be pro¬ 
vided at a recommended distance of 40 ft behind 
home plate. 
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BASEBALL 

Colt League (15-16 yr) 



Fig. 26 Colt league baieboll diamond. Foul lines, catcher’s, better's, and cooch’s boxes, next botter's 
circles, and 3-ft restraining lines sholl be 2 in wide and morked with white chalk or other white moteriol. 
Coustic lime must not be used. Infield may be skinned. For grading and drainage details see Fig. 57. 
For surfocing details see Fig. 58. For backstop details see Fig. 62. 


Recommended Areo Ground space is 3.0 acres 
minimum. 

Site and Dimension Baselines are 90’>0". Pitch¬ 
ing distance is 60'-6". Pitcher's plate is 10 in 
above the level of home plate. Distance down 
foul line is 300 ft. Outfield distance to pocket 
in center field is 350 ft. 

Orientotion Optimum orientation is to locate 
home plate so that the pitcher is throwing across 


the sun and the batter is not facing it. The line 
from home plate through the pitcher's mound and 
second base should run east-northeast. 

Surfoco and Drainage Surface is to be turf. In¬ 
field may be skinned, and shall be graded so 
that the baselines and home plate are level. 

Special Considerations Backstop is to be pro¬ 
vided at a recommended distance of 60 ft behind 
home plate. 
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BASEBALL 

Little League (9-12 yr) 



LAYOUT AT HOME PLATE 

Fla 27 UHle league baseboll diamond. Fool line*, cofcher’*, boHer’s, ond cooch't boxes, next boHer s 
circles, and 3-ft restrolning lines shall be 2 in wide and morbed with white cholh or other white materloL 
Caustic lime must not be used. Infield moy be skinned. For grodlng and droinoge details see Pig. 5/. 
For surfacing details see Fig. 58. For backstop details see Fig. 62. 


Recommended Areo Ground space IS 1.2 acres 
minimum. 

Sixe ond Dimension Baselines are 60 -0'’. Pitch¬ 
ing distance is 46 -0”. Pitcher's plate is 6 in above 
the level of home plate. Distance down foul line 
is 200 ft. Outfield distance to pocket in center 
field is 200 to 250 ft optional. 

Orientation Optimum orientation is to locate 
home plate so that the pitcher is throwing across 


the sun and the batter is not facing it. The line 
from home plate through the pitcher's mound and 
second base should run east-northeast. 

Surfoce and Droinoge Surface Is to be turf. In¬ 
field may be skinned, and shall be graded so 
that the baselines and home plote are level. 

Speciol Considerotiont Backstop is to be pro 
vided at a recommended minimum distance of 
25 ft behind home plate. 
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Recreation and Entertainment 
FIELD HOCKEY 






Fig. 28 Field hockey playing field. All meaturementt shall be mode from the inside edge of lines morking 
boundories. Solid ond broken lines shall be white, 3 in wide and marked with a nontaxic material which 
is not injurious to the eyes or skin. For grading ond drainoge detoils see Fig. 57. For surfocing details 
see Fig. 58. 


Recommended Area Ground space is 64,000 sq 
ft (1.5 acres) minimum. 

Site and Dimension Playing field width is 180'- 
0''. Length is GOO'-O". Additional area recom¬ 
mended is lO'-O" minimum unobstructed space 
on all sides. 

Orientotion Preferred orientation is for the long 
oxis to be northwest-southeast to suit the angle 
of the sun in the fall playing season, or north- 
south for longer periods. 


Surfoce and Drainage Surface is to be turf. Pre¬ 
ferred grading is a longitudinal crown with a 1 
percent slope from center to each side and ade¬ 
quate underdrainage. Grading may be from side 
to side or corner to corner diagonally if conditions 
do not permit the preferred grading. 

Special Considerations Goal is to be provided 
at each end of the ploying field. 


1090 













Recreation and Entertainment 

FLICKERBALL 




Fig. 29 Flickvrboll All meokurem^nU should bo mode from Iho insido odgo of linos morking bound- 
orios. Linos sholl bo whito ond 3 in wido and morkod with o nontoxic motoriol which is not iniuriows to 
tho oyos Of skin. For groding ond droinogo doloiis soo Fig. 57. For surfocing dotoils soo Fig. 58. 


Rocommondod Aroo Ground space is 17,600 sq 
ft (0.4 acre) minimum. 

Sixo and Dimension Playing field width is 90‘* 
O'*. Length is 160'-0". Goals are IS'-O" beyond 
each end line. Additional area recommended is 
d'-O" minimum unobstructed space on all sides. 

Oriontolion Preferred orientation is for the long 
axis to be northwest-southeast to suit the angle 
of the sun in the fall playing season, or north 
south for longer periods. 


Surface and Orainago Surface is to be turf. Pre¬ 
ferred grading is a longitudinal crown with a 1 
percent slope from center to each side and ade 
quate underdrainage. Grading may be from side 
to side or corner to corner diagonally if conditions 
do not permit the preferred grading. 

Special Cansiderations Goal is to be provided 
IS'-O" behind each end line. 
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Recreation and Entertainment 
FOOTBALL (NCAA) 

Pop Warner Junior League Football 



PLAYING FIELD LAYOUT 






Fig. 30 NCAA foolboli field. Optional goal poftt may be used In tbe form of o single metol post set 
behind the end xone with o contilevered horizontal crotsbor and two uprights of the some height and 
spacing os for dual posts. Pylon to be constructed of soft flexible material, red or orange in color. All 
measurements should be mode from the inside edge of lines marking boundories. All field dimension 
lines shown must be marked 4 in. in width with a white, nontoxic material which is not injurious to the 
eyes or skin. If cross botching in end zone is white, it shall be no closer than 2 ft to the boundory 
lines. For grading and drainoge details see Fig. 57. For surfacing details see Fig. 58. 


Recommended Area Ground space is 64,000 sq 
ft (1.5 acres) minimum. 

Size and Dimension Playing field width is 160'- 
0". Length is 360'-0*'. Additional area required 
is 6*-0'* minimum unobstructed space on all sides. 

Orientation Preferred orientation is for the long 
axis to be northwest-southeast to suit the angle 


of the sun in the fall playing season, or north- 
south for longer periods. 

Surface and Drainoge Surface is to be turf. Pre¬ 
ferred grading is a longitudinal crown with a 1 
percent slope from center to each side and ade¬ 
quate underdrainage. Grading may be from side 
to side or corner to comer diagonally if conditions 
do not permit the preferred grading. 


Special Considerations Goal posts are to be pro¬ 
vided at each end of the playing field. Pylons 
are to be provided as required by rules. 
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Recreation and Entertainment 


TOUCH AND FLAG FOOTBALL 





Fig. 31 Touch and flog football flold. Optionol goal post may bo used in tho form of o singlo motol 
post sot bohind the end lone with o cantilevered horizontal crossbar and two uprights of the same 
height end spacing as for duol posts. Pylon to be constructed of soft flexible moteriol. red or orange 
in color. All meosurements should be made from the inside edge of lines marking boundories. All field 
dimension lines shown must be marked 4 in. in width with o white, nontoxic moteriol which is not 
injurious to the eyes or skin. If cross botching in end zone is white, It sholl be no closer than 2 ft to 
the boundary lines. When teoms ore composed of 9 or 11 ployers, a field 3b0-O' (120-yd.) long with 
five 60 -0" (20-yd) zones and two 30 -0 ’ (10-yd) end zones is recommended. For grading and droinage 


details see Fig. 57. For surfocing details see Fig. 58. 


Recommended Area Ground space is 41,200 sq 
ft (0-94 acre) minimum. 

Size ond Dimension Playing field width is 120'- 
0". Length is 300'0". Additional area recom¬ 
mended is 6'*0'' minimum unobstructed space on 
all sides. 

OHentotion Preferred orientation is for the long 
axis to be northwest-southeast ta suit the angle 
af the sun in the fall playing season, or north- 
south for longer periods. 


Surface and Drainage Surface is to be turf. Pre¬ 
ferred grading is a longitudinal crown with a 1 
percent slope from center to each side and ade¬ 
quate underdrainage. Grading may be from side 
to side or corner to corner diagonally if conditions 
do not permit tho preferred grading. 

Special Contideratiant Goal posts are to be pro¬ 
vided at each end of the playing field. Pylons 
are to be provided as required by rules. 
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Recreation and Entertainment 


GOLF DRIVING RANGE 


LENGTH OF RANGE MINIMUM 300 YARDS 



PLAN OF TEES 

Fig. 32 Driving range. 


Recommended Areo Ground space for minimum 
of 25 iees is 13.5 acres. 

Siie and Oimention Minimum length is 900 ft 
(300 yd). Minimum width, including buffer area 
on each side, is 690 ft (230 yd). Add 12 ft width 
per additional tee. 

Orientotien Preferred orientation is for the long 
axis to run southwest to northeast with the golfer 
driving toward the northeast, 


Surface and Drainage Surface is to be turf 
closely mowed in center for ball collection. Side 
buffer areas are to be rough cut. Drainage is 
to be oway from raised tee area and preferably 
across the axis of play. Side buffer areas may 
rise to help contain stray drives. 
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LACROSSE 

Men's 



PLAYING FIELD LAYOUT 



DETAIL OF GOAL 



FLAG DETAIL 


Fig. 33 Playing flald for man's locrossa. Goal not should bo cord noHing with oponingt of not mora 
than IVs in. Bottom of net must be held close to the ground with pegs or staples. Posts to be 1Vs-in 
nominal pipe painted oronge ond secured to the ground. Lines must be marked with a white nontoxic 
moteriol which is not injurious to the eyes or skin. All lines shell be 2 in wide except the center or 
offside line which should be 4 in wide. All dimensions ore to inside of lines except ot centerline. Barrier 
fence, 5 or 6 ft high, should be 10 >0" minimum from end and side lines. If not used ollow 20>ft space 
on all sides. Flexible flag markers shall be placed ot the four corners of the field and at eoch end of 
the centerline. For grading and drainoge details see Fig. 57. For surfacing details see Fig. 58. 


Recommended Area Ground space is 62,650 sq 
ft (1.4 acres) to 70,000 sq ft (1.6 acres). 

Size and Dimension Playing field width is 159*' 
O'* to 180'-0''. Length is SSO'-O". Additional area 
recommended is lO'-O" minimum unobstructed 
space around entire perimeter of field with barrier 
fence, or 20'-0'' without fence. 

Orientation Preferred orientation is for the long 
axis to be northwest-southeast to suit the angle 


of the sun in the fall playing season, or north- 
south for longer periods. 

Surface ond Oroinoge Surface is to be turf. Pre¬ 
ferred grading is a longitudinal crown with a 1 
percent slope from center to each side and ade¬ 
quate underdrainage. Grading may be from side 
to side or corner to corner diagonally if conditions 
do not permit the preferred grading. 

Special Considerations Goal is to be provided 
45'-0" in front of each end line. 
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LACROSSE 

Women's 





OPTIONAL MIN 360' O' MAX 

420'^' <120-140 YDSi 
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-_ 


45 0 ., 

165' 0 MAX. 156 YDS ) * 

185 0 MAX, 156 YDS. 1 


REQUIRED MIN. 270’ 0 MAX 330 O' l90 110 YDSI 
PLAYING FIELD LAYOUT (SHAPE VARIES) 



Fig. 34 Ploying field for women’t locrosi#. Gool net should be cord netting with openings of nof more 
thon IVx in. Bottom of net must be held close to the ground with pegs or stoples. Posts ond crostbor 
sholl be of wood, 2 x 2 in ond sholl be pointed white. Gools mode of pipe ond pointed white ore 
considered legol but wooden gools, 2 X 2 in, ore preferred. All morking lines sholl be 2 in wide ond 
morked with o white nontoxic moteriol which is not injurious to the eyes or skin. Boundory lines ore 
opiionol but should be 2 in wide if morked. Optionol fiog moy be ploced ot the four corners or selected 
boundory points. For grading ond drainage detoils see Fig. 57. For surfacing details see Fig. 58. 


Recommended Area Ground space is optional 
54,000 sq ft (1.2 acres) to 61,500 sq ft (1.4 
acres). 

Size ond Dimension Playing field minimum width 
is 150'-0". Optional length is 360'-0'' to 410'- 
0". As in the original Indian game, there are 
no definite boundaries or shape for the field of 
pla/, but before o match the officials decide on 
the boundaries and declare specified obstructions 
out of bounds. 

Orientotion Preferred orientation is for the long 
axis to be northwest-southeast to suit the angle 


of the sun in the fall playing season, or north 
south for longer periods. 

Surface and Drainage Surface is to be turf. Pre¬ 
ferred grading is o longitudinal crown with a 1 
percent slope from center to each side with ade 
quote underdrainage. Grading may be from side 
to side or corner to corner diagonally if conditions 
do not permit the preferred grading. 

Special Coniiderotions Goal is to be provided 
45'-0'’ in front of each end line. 
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SOCCER 


Men*s and Boys* 



WIDTH AND D€PTH OF GOAL - ^ - 

POSTS AND CROSSBAR NOT TO EXCE£0 5' 


ROUND KNOB 


W" OtA FLEXIBLE 
SHAFT 


FLAG DETAIL 


GOAL POSTS 


Fig. 35 Playing field for man's and boys’ soccer. Goal posts to be pressure treoted with pointoble, 
oil-borne preservative and painted above ground with three coats of white lead and oil. The goalposts 
and crossbar shall present a fiot surface to the playing field, not less thon 4 in nor more than 5 in. in 
width. Nets sholl be attached to the posts, crossbar, ond ground behind the goal. The top of the net 
must extend backward 2 -0" level with the crossbar. All dimensions are to the inside edge of lines. All 
lines shall be 2 in wide and marked with o white, nontoxic moteriol which is not injurious to the eyes 
or skin. For groding and droinoge details see Fig. 57. For surfocing detoils see Fig. 58. 


Recommended Areo Ground space is 75,250 sq 
ft (1.7 acres) to 93,100 sq ft (2.1 ocres). 

Size and Dimension Playing field width is 195"- 
0" to 225'-0". Length is 330 -0'’ to 360'-0". Ad 
ditional area recommended is lO'-O'* minimum 
unobstructed space on ail sides. 

Orientotion Preferred orientation is for the long 
axis to be northwest-southeast to suit the angle 
of the sun in the fall playing season, or north 
south for longer periods. 


Surface and Droinoge Surface is to be turf. Pre¬ 
ferred grading is a longitudinal crown with a 1 
percent slope from center to each side and ade¬ 
quate underdrainage. Grading may be from side 
to side or corner to corner diagonally if conditions 
do not permit the preferred grading. 

Special Considerationf Goal posts are to be pro¬ 
vided at each end of the playing field. 
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SOCCER 

Women's and Girls' 


15 O' 15 O' 



PLAYING FIELD LAYOUT 



GOAL POSTS 


Fig. 36 Playing fiald for woman't ond giH«' soccer. Gool posfs to be pressure treated with pointed, 
oil'borne preservative ond pointed obove ground with three coots of white leod and oil. The gool 
posts and crossbor shall present o flat surfoce to the ploying field, not less than 4 in nor more thon 5 
in. in width. Nets shoil be attached to the posts, crossbor, and ground behind the gool. The top of the 
net must extend bockword level with the crossbar. All dimensions ore to the inside edge of lines. 

All lines sholl be 7 in wide and morked with o white, nontoxk moteriol which is not injurious to the 
eyes or skin. For groding ond droinoge detoils see Fig. 57. For surfacing details see Fig. 58. 


Recommended Area Ground space is 36,400 sq 
ft (0.8 acre] to 64,000 sq ft (1.4 acres). 

Size and Dimension Playing fteid width is 120'- 
0" to 180 -0". Length is 240' 0" to 300 -0". Ad 
ditional area recommended is lO'-O" minimum 
unobstructed space on all sides. 

Orientotion Preferred orientation is for the long 
axis to be northwest-southeast to suit the angle 
of the sun in the fall playing season, or north- 
south for longer periods. 


Surfoce and Droinoge Surface is to be turf. Pre¬ 
ferred grading is a longitudinal crown with a 1 
percent slope from center to each side and ade¬ 
quate underdrainage. Grading may be from side 
to side or comer to corner diagonally if conditions 
do not permit the preferred grading. 

Special ContideroHons Gool posts are to be pro¬ 
vided at each end of the playing Field. 
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SOFTBALL, 12-INCH 

Fast and Slow Pitch 



F‘fl. 37 Diamond for 12-in toftboll. Foul linot, cotchor't, baftor'ft. ond coach's boxos, and 3-ft linos are 
2 lo 3-in cholk linos. Pitching distonco for womon's sohball to bo 40-0". For junior ploy or (9-12 yr) 
45-ft distonco botwoon bosos, 35-ft pitching distonco. For grading ond droinogo dotails soo Fig. 57. For 
surfacing dotails soo Fig. 58. For backstop dotails soo Fig. 59. 


Rocommondod Aroo Ground space is 62,500 sq 
ft (1.5 acres) to 90,000 sq ft (2.0 acres). 

Sixo and Dimension Baselines are 60-O'* for men 
and women, 45 -0'' for juniors. Pitching distances 
are 46 -0'* for men, 40 -0" for women, 35'-0" 
for juniors. Fast pitch playing Field is 225-ft radius 
from home plate between foul lines for men and 
women. Slow pitch is 275'ft radius for men. 250- 
ft radius for women. 


Orientation Optimum orientation is to locate 
home plate so that the pitcher is throwing across 
the sun and the batter is not facing it. 

Surface and Drainage Surface is to be turf. In¬ 
field may be skinned. The infield shall be groded 
so that the baselines and home plate are level. 

Special Considerations Backstop is to be located 
at a minimum distance of 25 ft behind home 
plate. 
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SOFTBALL, 16-INCH 

Slow Pitch 


7 - 



LAYOUT AT HOME PLATE 

Fig. 38 Diamond for 16-In toHboll. Fool lines, cotcher's, boiler's, ond coach's boxes, ond 3-fl lines ore 
2 lo 3-in cholk lines. Baselines for women lo be 50 -0". Filching dislonce does nol chonge. For grading 
and drainage delalls see Fig. 57. For surfacing delails see Fig. 58. For backslop delails see Fig. 63. 


Recommended Area Ground space is 50,625 sq 
ft (1.2 acres) to 75,625 sq ft (1.7 acres). 

Sixe and Dimension Baselines are 55’-O'* for 
men, 50'-0'' for women. Pitching distance is 38’- 
0" for men and women. Playing field radius from 
home plate between foul lines is 250 ft for men, 
200 ft for women. 

Orientation Optimum orientation is to locate 
home plate so that the pitcher is throwing across 
the sun and the batter is not facing it. 


Surface and Drainage Surface is to be turf. In¬ 
field may be skinned. The infield shall be graded 
so that the baselines and home plate are level. 

Special Considerations Backstop is to be located 
at a minimum distance of 25 ft behind home 
plate. 
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SPEEDBALL 


180 O' (60 YDS I 



PLAYING FIELD LAYOUT 



Fig. 39 Speedboll All dimen»ion» or* to iniido edge of linof. All flold marking* to bo 2 In wido 

ond marked with o whit* nontoxic material which I* not injuriout to the eyet or tkin. For grading and 
drainage detail* see Fig. 57. For turfocing detail* tee Fig. M. 


Recommended Area Ground space is 36.400 sq 
ft (.85 acre) (high school) to 76.000 sq ft (1.7 
acres). 

Sixe ond Dimension Playing Oeld width is 180'- 
0". Length is 300* *0". An additional 30 X 180- 
ft out-of-bounds touchdown areo is recommended 
on each end and unobstructed space of 10'-0" 
on all sides. High school field moy be 120 ft 
wide by 240 ft long. 

Orientation Preferred orientation is for the long 
axis to be northwest-southeast to suit the angle 


of the sun in the fall playing season, or north- 
south for longer periods. 

Surfoce and Drainage Surface is to be turf, Pre 
ferred grading is a longitudinal crown with a 1 
percent slope from center to eoch side and ade¬ 
quate underdrainage. Grading may be from side 
to side or corner to corner diagonally if conditions 
do not permit the preferred grading. 

Special Consideration* Goal posts are to be pro¬ 
vided at each end of the playing field. 
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TEAM HANDBALL 




3' 4" (1M) 


(80 cm) 


P»PE FRAME 


3" (8cm) 
SQUARE POST 


FABRIC NET 



8 ■(20cm) TYPICAL 


(8cm)5Q CROSSBAR 


11". (28cm) 


GOAL POSTS AND CROSSBAR 


Fig. 40 Plpying field for team handball. Teom hondboll goal poftts ond crottbar ore metol or wood 
and pointed on oil tideft In two contra»ting colors. Gools will be firmly fixed to the ground with hooked 
stokes. The goal line between the goal posts Is the some width os the posts. All field morkings ore 2 
in (5 cm) wide and form port of the oreo they enclose. Lines shall be marked with a white nontoxlc 
moteriol which Is not injurious to eyes or skin. For grading ond droinoge details see Fig. 57. For surfacing 
details see Fig. 58. 


Recommended Area Grourtd space is 1 1,230 sq 
ft (.25 acre) (1,066 m^). 

Sixe and Dimension Playing field width is 65' 
8" (20 m). Length is m'-d" (40 m). Additional 
orea recommended is 6'*0" minimum unob¬ 
structed space on all sides. 


Orientation Preferred orientation is for the long 
axis to be northwest-southeost to suit the ongle 
of the sun in the fall playing season, or north- 
south for longer periods. 

Surface and Droinoge Surface is to be turf. Pre¬ 
ferred grading is a longitudinal crown with a 1 
percent slope from center to each side and ade¬ 


quate underdrainage. Grading may be from side 
to side or corner to corner diagonally if conditions 
do not permit the preferred grading. 

Special Considorotions Goal posts and crossbar 
are to be provided at each end of the playing 
field. 
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1 / 4 -MILE RUNNING TRACK 



CONCRETE —X 
CURB EDGES 
TO BE ROUNDED 
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CUSHION COURSE MIX (APPLICATION AND 
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MANUFACTURER'S RECOMMENDATIONS.) 
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^!lllllllliyjflllllllllllll[llll.IBIIIIIllll]lllllllllllllg^ _^i 


- 1BIT CONC BINDER COURSE 
-PRIME COAT 


(b) 


MINIMUM 6" COMPACTED AGGREGATE BASE 
OR 4 ' BITUMINOUS AGGREGATE MATERIAL ISAM) 


Fig. 41 ( 0 ) PlQn«loyoul of o V^-mi running frock; (b) typical coction of frock. All ditfoncot in lono on# 
•holl bo mooturod upon o lino 12 in outward from fho Innor odgo of fho frock. For ovonft run in lono* 
around o turn, oil lonot oxcopf lono ono tholl bo mooturod upon o lino 8 in oufword from fho innor 
lino of fho lono. 


Rocommondod Aroo Ground space is approxi¬ 
mately 4.3 acres. 


Siio and Olmontion Inside radius to face of curb 
is 106'-0''. Track width is 32'-0" for eight 4-ft- 
wide lanes. Overall width is 276'-0". Overall 
length is 600.02 ft. 


OHonfoflon The track should be oriented so that 
the long axis falls in a sector from north-south 
to northwest-southeast with the finish line at the 
northerly end. 

Surface ond Droinogo Track surface is to be pref¬ 
erably bituminous material with a hot plant cush¬ 
ion course mix and optional protective colorcoat¬ 


ing. Maximum slopes for the running track are 
2 percent (1 >50) inword in the center of curves, 
1 percent (1 1 100) inward in the straightways and 
0.1 percent (I 1 IOOO) in the running direction. 

Speciol Considorotlons Drainage must be pro¬ 
vided for the track surface and optional football 
held, but will be dependent upon site grading. 
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SHOT PUT 




SECTION - SHOT PUT CIRCLE 


Fig. 42 Shot put circl*. Throwing circlot to bo formod of bond iron or ttool onglo 3 in (76mm) X 2 in 
(50mm) X V4 in (6mm) tunk flush with Iho ground outsido. Tho turfoco within tho cirdo to bo ^ in 
(2cm) lowor thon tho outsido lovol ond surfocod with concroto or similor motoriol. Soctoc linos to bo 
whito ond morkod with oithor cloth topo, hold in ploco with motol pins, or choik. Shot put stop boord 
to bo modo of wood ond pointod whito. 


Rocommondod Aroo Ground space is 21(X) sq 
ft minimum. 

Siso and Oimonsion Shot put circle is 7'-0" 
(2.134m) in diameter. Throwing sector is 45^ an¬ 
gle and 70 ft (21.33m) minimum radius. 

Orientation Preferred orientation is for the 
throwing direction to be toward the northeast 
quadrant. 


Surfoco and Drainage Surface of inner circle is 
to be concrete or similar material. Throwing sector 
is to be turf at the same level as the top of the 
metal ring. 

Spociol Considorotions Stopboard must be firmly 
fixed so that its inner edge coincides with the 
inner edge of the shot put circle. Sector flags 
are required to mark end of landing zone at dis¬ 
tance required by the competition. 
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HAMMER THROW 



Fig. 43 Hammer throw circle ond throwing coge. All dltcut and hammer throw* must he mode from 
on enclofture or coge to insure the sofety of spectotors. The cage shoold be C-shoped In plon, the 
diometer being 29 -6'’ (9.0m) with the opening through which the throw is mode 26'»3'‘ (8.0m) wide. 
The height should not be less thon 11 ft, but preferably 13 -2*' (4.0m). A wire coble, or series of metal 
struts, is suspended at o height of not less than 11 ft above the ground In the shope of o letter C The 
coble or series of struts, is supported in o horizontal plone by eight metal supports mode in the shope 
of gallows, so that the C shape is formed by seven straight ponels, eoch 9 >0" (2.74m) wide. Two 
movable Oops (2.3m) ore provided at the end of the C shape to offord odjustment for different 

throwing sectors. The eight metol supports are set into the ground with spikes or permanent sockets 
sunk to o depth of opproximotely 1 ft (30cm) ond held in position with wire ropes. A net 78 •2"' {23.78m) 
long ond 1 ft (0.3m) wider thon the height of the struts, mode of cord 0.5 in (12.5mm) in circumference 
with 2-in (50-mm) meshes is suspended from the wire or metal strut framework with the lower edge 
resting on the ground and turned inword. The inner edge should be weighted ot intervols with sandbags. 
Throwing circles to be formed of continuous bond iron or steel ongle 3 in (76mm) X 2 in (50mm) X in 
(6mm) sunk hush with the ground outside. The surface within the circle to be % In (2cm) lower thon 
the outside level ond surfaced with concrete or similor moteriol. Sector lines to be white and marked 
with either cloth tape, held in place with metal pins, or chalk. 


Recommended Areo Ground space is 33,500 sq 
ft minimum. 

Size and Dimension Hammer throw circle is 7'- 
0" (2.134m) in diameter. Throwing sector is 60*^ 
angle and 250 ft (76.20m) minimum radius. 

Orientation Preferred orientation is for the 
throwing direction to be toward the northeast 
quadrant. 

Surface and Drainage Surface of inner circle is 
to be concrete or similar material. Throwing sector 
is to be turf at the some level as the top of the 
metal ring. 

Special Considerations For safety all throws must 
be made from within on approved enclosure or 
cage. Sector flags are required to mark end of 
landing zone at distance required by the competi 
tion. 
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DISCUS THROW 





3" (70fnm) x 2" <50mm) 
X %*' I6mml 
METAL ANGLE 


CONCRETE OR SIMILAR MATERIAL 


SURFACE OF CIRCLE 


’4" lemml 

GROUND SURFACE 


SECTION - DISCUS THROW CIRCLE 


Fig. 44 Diftcuft throw cirdo. Throwing circlot to bo formod of continuous bond iron or stool ongio 3 in 
(74mm) X 2 In (50 mm) X Vx in (6mm) sunk flush with tho ground outsido. Tho surfoco within tho drclo 
to bo */• in (2cm) lowor than tho outsido lovol and surfocod with concroto or similor motoriol. Soctor 
linos to bo whito and morkod with oithor cloth topo, hold in ploco with motol pins, or chalk. 


Rocommondod Aroo Ground space is 25,500 sq 
ft minimum. 

Sizo ond Dimonsion Discus throwing circle is 8'- 
" (2.05m) in diameter. Throwing sector is 60® 
angle and 220 ft (67.06m) minimum rodius. 

Oriontotion Preferred orientation is for the 
throwing direction to be toward the northeast 
quadrant. 


Surface ond Oroinago Surface of inner circle is 
to be concrete or similar material. Throwing sector 
is to be turf at the same level as the top of the 
metal ring. 

Special Considorotions For safety all throws must 
be made from within an approved enclosure or 
cage. Sector flags ore required to mark end of 
landing zone at distance required by the competi' 
tion. 
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JAVELIN THROW 




Fig. 45 Jav»lin throw. Soctor linos to bo whifo, 7 in (Scm) wido ond morlcod with oithor cloth topo. 
hold in ploco with motol pint, or choik. Runwoy moy bo oithor turf or bituminous motoriol. 


Rocommondod Aroo Ground space is 24,000 sq 
ft minimum. 

Siio and Oimontion Runway length it minimum 
120'-0'' (36.5m|. Runway width is IS'-lVi" 
(4.0m). Throwing sector is 30*^ angle and 300'- 
3** (91.5m) minimum radius. 

Oriontotion Preferred orientation is for the 
throwing direction to be toward the northeast 
quadrant. 


Surface and Drainage Runway may be turf or 
specialized bituminous surfacing with a maximum 
slope of 1 percent (1 1 100) loterolly and 0.1 per¬ 
cent (1 1 1000) in the running direction. Throwing 
sector is to be turf at the same level as the runway 
behind the throwing arc. 

Spociol Contidorations Foul board is to be pro¬ 
vided at end of runway. Sector flags are required 
to mark end of landing zone at distance required 
by the competition. 
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LONG JUMP AND TRIPLE JUMP 


Z 

2 

5___ 130' 0” (39.6 2M) MIN 



RUNWAY 

LONG JUMP AND TRIPLE JUMP LAYOUT 


^ 39 0" (12M> PREF 

36'^'' 111 Ml MIN 


A 

^AKE OFF BOARD FOR 
TRIPLE JUMP 


- TAKE OFF BOARD FOR LONG JUMP 



landing zone 


12 O ' I4MI PREF 
3' 3*' lIMI MIN 


3? 10* HOMf MIN 



2 K 6' RETAINING BOARDS 
TO BE SET WITH THE TOP 
SURFACE AT THE SAME 
ELEVATION AS THE 
OFF BOARD 

TOP EDGE TO BE USED 
AS A SCREEDING SURFACE 
FOR THE SAND LANDING 
20NE 


2 


k 4 • STAKES. 5 O C 


SECTION - LANDING ZONE 



PLASTICINE INDICATOR 
(1 3cm THICK I 
<0# SOFT EARTH) 


SUPPORT BRACKET 


TAKE OFF BOARD 
4 -0” II 22MI LONG 


SECTION - TAKEOFF BOARD FOR LONG JUMP AND TRIPLE JUMP 


Fig. 46 Long jump ond tripio jump. Tho odgo of tho tokooff board noorost Iho landing pH thall bo the 
scratch, or foul lino. Tho construction ond motoriol of tho runway shall bo oxtondod boyond tho tokooff 
board to tho nooror odgo of tho landing pit. 


Rocommondod Aroo Ground space is 1500 sq 
ft minimum. 

Sixo and Dimonsion Runway length is ISO'-O*' 
(39.62m) minimum. Runwoy width is d'-O" (1.22m) 
minimum. Landing pit width is P'-O** (2.75m) mini* 
mum. Landing pit length is 32'*0" (10m) minimum. 

Orientation Preferred orientation it for the run¬ 
ning direction to be toward the north or northeast. 


Surface and Drainage Runway preferably is to 
be bituminous material with a hot plant cushion 
course mix and optional protective colorcoating. 
Maximum slope is to be one percent (1; 100) later¬ 
ally and one tenth of one percent (1 1 1000) in 
the running direction. Landing pit is to be sand 
at the same elevation as the takeoff board. 

Special Censiderotions Takeoff board is to be 
of wood and must be fixed immovable in the 
runway. 


1108 


Z) 

.0 € 



Recreation and Entertainment 


POLE VAULT 


125 0‘ (38 lOMi 



0 

IBM) 

\ 


POLE VAULT BOX — 




A - 

' 

h- 

K 

o 

i£> 

RUNWAY 


s 


z 

CL 

O 




I S 

2 

VO 




i m 
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POLE VAULT LAYOUT 


PIT TO Bf FILLED WITH FOAM — 
HUHBtH PADS SHAVINGS OR 
FOUAi MATERIAL WITH FILTER 
BASE IF NEEDED FOR DRAINAGE 


CROSSBAR 



nSOmm) I90mml 
31 V (SOOmml 3 8’ 3 


ISOMETRIC SHOWING JUMPING PIT, STANDARDS AND CROSS- 


o 

I 

^ j[_ (76mm) 


^ i: 


DETAIL - CROSSBAR SUPPORT 



Fig. 47 Pol* vault. Any stylo of uprights or standards may bo usod. providod thoy aro rigid and supportod 
by a baso not to oxcood 4 In. in hoight obov* tho ground. Tho crossbar shall rost on round pins which 
projoct not mor* than 3 in (75mm) at right anglos from tho uprights and havo a maximum diamotor of 
Va in (12mm). Tho crossbar shall bo of wood or motol and triongular or drculor in soction with flat 
onds. Each sid* of tho triangular bar shall moasuro 1.181 in (30mm) and tho diamotor of tho drculor 
bor shall bo 0.984 in (25mm) minimum, 1.181 in. (30mm) moximum. Longth shoil bo 12'•8" (3.8m) minimum, 
14'.10" (4.52m) maximum. 


Rocommondod Aroo Ground space is 1500 sq 
ft minimum. 

Siio and Oimonsion Runway length is 125'*0'' 
(38.10m) minimum. Runway width is d'-O" (1.22m) 
minimum. Vault pit width is 16'*0" (5m) minimum 
and depth is 12'-0'' (3.66m) minimum to 16'-0'' 
(5m) preferred. Height of material in jumping pit 
is 18 in (0.46m) minimum to 36 in (0.92m| pre* 
ferred, with a connecting apron of the some mate- 
rial and decreasing height around the vaulting 
box. 

Oriontotion Preferred orientation is for the run¬ 
ning direction to be toward the north to east- 
northeast. 


Surface end Droinogo Runway preferably is to 
be bituminous material with a hot plant cushion 
course mix and optional protective colorcoating. 
Moximum slope is to be 1 percent (1 1 100) later¬ 
ally and 0.1 percent (1 1 1000) In the running direc¬ 
tion. 

Spodai Considoratiens Pole vault box must be 
immovably fixed in the ground with its entire front 
edge flush with the front edge of the jumping 
pit. Jumping pit is to be filled with a resilient 
spongelike rubber or other synthetic material. 


1109 




Recreation and Entertainment 


HIGH JUMP 



Fig. 48 High jump. No point within tho fokoofF oroo moy bo highor then tho point of mooturomont. 
Tho horizontal supports of tho crossbor shoil bo flat ond roctongular, in wido and in long. 

Tho uprights shall oxtond at loast 4 in (100mm) at oil holghts obovo tho crossbar. Tho crossbar shall 
bo of wood or motal ond triongulor or dreuior in soction with flat onds. Eoch sido of tho triongulor bor 
sholl moosuro 1.181 in (30mm) and tho diamotor of tho dreuior bor shall bo 0.984 in (25mm) minimum 
or 1.181 in (30mm) maximum. 


Rocommondod Aroo Ground spoce is 4,(X)0 sq 
ft minimum. 


Sizo and Dimonsion High jump runway is 50 ft 
(15.24m) radius semicircle. High jump pit width 
is 16 ft (5m) by 8 ft (2.5m) depth minimum. Height 
of material in jumping pit is 12 in (0.30m) mini¬ 
mum. Takeoff area is 10'-0” (3m) radius semicircle 
with centerpoint directly under center of crossbar, 
and no point within this area may be higher than 
point of measurement. 


Orientation Preferred orientation is for the di¬ 
rection of jumping to be toward the north to eost- 
northeost. 

Surfoco ond Droinogo Runway preferably is to 
be constructed of bituminous material with an 
optional synthetic surface. Surface should be level 
and unvarying within its arc of 180°. 

Spedol Considerations Jumping pit is to be filled 
with a resilient spongelike rubber or other syn¬ 
thetic material. 
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ARCHERY 

Target Range 


ROPED CLEAR SPACE BEHIND TARGETS 
^ 90 Cr MIN_ 

146 0 WITH BUNKER 
BEHIND TARGETS) 


15- O' DESIRABLE 
10' O' MINIMUM 


I HOPED CLEAR SPACE 
I EACH SIDE OF 
^ANGE 


J 

R 5 



















» YDS 

</) 

Q 

> 

10 YDS 

iOYDS 

SOYOS 

70 YDS 

W) 

> 90' , 

1 

1 


_ 






1 

1 









RANGE LAYOUT 


a. • 

< ( 
I 1 

lj ! 


^1 


3 YDS 


3 YDS 



Fig. 49 Arch«ry torg«t rang*. Spoca bahind and to aithar tida of fh# ronga to bo daar and fro* from 
hard obiodt. Bockground bohind targatt to bo proforobly donto troot, natural or manmado hilli or 
protodivo diioldt. Bong* to bo titod on folrly lovol land, froo from obttrudiont, proforobly tholtorod 
from high winds ond oHontod to north ± 45'*. Standord rounds for odults, 30-100 yd. Stondord rounds 
for luniors, 20-50 yd. Targot moy bo mountod on o round butt of spirally sown strow or rush supportod 
by o portoblo softwood targot stand. Colors may bo pointod on an oilcloth covor. 


Rocommondod Aroo Ground space is 28,600 sq 
ft minimum (0.65 acre). 

Six* and Dimension Shooting range is 300'-O'* 
long by 10**0*’ wide minimum, 15*-0'* desirable, 
between targets. Roped clear space on each side 
of range is 30'-0" minimum. Roped cleor space 
behind targets should be at least 90'-0*’ (45*- 
0" with bunker). 

Orientation Range should be located sa that the 
archer is facing north ± 45°. 


Surfoc* and Drainage Surface is to be turf and 
free from obstructions or hard objects. Drainage 
is to be preferably from side to side to maintain 
a constant, relatively level, elevation between the 
target and the archer at the various shooting 
distances. 

Special Considerations Target is to be provided 
as prescribed for ofRcial competition. Conspicu* 
ous signs should be provided to the side and 
rear to warn people of the range. 
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INTERNATIONAL SHOOTING UNION AUTOMATIC TRAP 


90 ' 


400 YARDS 









N 




/ 

/ 

MAXIMUM TRAP ANGLE ALLOWED 90*’ 

/ 

/ 

/ TARGET FLIGHT DISTANCE 
/ 75 82 YARDS 

\ / (MINIMUM CLEARED AREAI 


TRAP HOUSE 


I 


SHOTFALL DANGER ZONE 



TRAP HOUSE 


9' O ’ BETWEEN TRAP 
STATIONS AT 16 5 YARDS 


TRAP FIELD LAYOUT 


FI 9 . 50 Aufomafic trop. 


R»comiii«nd«d Ar«o Allow 15 acres for o single 
Reid. 

Size and Dimension Walks and structure occupy 
an overall area approximately 60 ft deep by 45 
ft wide. Shooting stations may be 36 to 40 in 
square. 

Orientation Preferred orientation is for the cen¬ 
terline through shooting station #3 to run north¬ 
east-southwest with the shooter facing northeast. 

Surfoce and Drainage Shooting stations are to 
be Portland cement concrete (PCC). Walkways 
may or may not be paved. Shooting area and 
75* to 82-yd'radius minimum cleared area are 
to be turf. The SOO-yd-radius shotfall danger zone 


outside of the cleared area may be turf or water 
or left in natural condition, and the entire Reid 
should be located in a relatively Rat area with 
an open background. 

Special Considerations If shooting is entirely 
over land, there should be safety provisions for 
fencing, posting of warning signs, and clearing 
away of concealing brush. If shooting is over 
water, warnings posted on buoys or other signs 
are required and the trap house should be bock 
for enough from the water's edge to permit re¬ 
covery of unbroken targets. The trap-house roof 
must be on the same level as the shooting stations. 
Contact the National RiRe Association for infor 
motion on trap-house construction ond trap ma¬ 
chines. 
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FIXED NETS AND POSTS 


MALL IRON HALF BALL CAP 
Vn PULLEY 


-ROPE CLEAtl 


!6** EYE BOLT 



Vi- EYEBOLT . 


MALL IRON HALF BALL CAP 
—1%" PULLEY 0. 



iWti 

;; 1 

n 

— 

T 

t-HH 

J 







Urt l-L 

i t 1 

11 

I ^ 



t 





Ih 

hi-Ui 

T~i 





-STANDARD GALV STEEL POST. 2.875'‘ 0 D ^ 2 
-CONCRETE (25001) : P 


•Vi" EYE BOLT 


^standard GALV STEEL 
POST 2 B75" O.D. 





"concrete 12500#) 

PADDLE TENNIS NET AND POST DETAILS 


i;-4" di a 
MIN ^ 


WINCH BOLTED 
TO POST 
(CABLE CLAMP 
AND HOOK 
BOLTED 
TO POST 
AT OTHER 
END) 


BADMINTON NET AND POST DETAILS 


MALL IRON CAP AND PULLEY (AT BOTH ENDS) 

-i 


f V'EYE 
.BOLT 
























_J 















J 






J 




■ 



J 

_ 

□ 



Fig. 51 Bodminton and |»oddt« fannit. 


ANCHOR FOOTING 


I 910 ^ 

STANDARD GALV 
•| STEEL POST MIN Joe -• 

‘ 2 469 I D. 2 875" O.D ° 


- CONCRETE (2500#) 


Ir 4 ‘ DIA 
^ MIN*" 

TENNIS NET AND POST DETAILS 


Fig. 52 Tannis. 


— GALV STEEL GROUND 
STAPLE. BENT 


I 8'J CONCRETE (2500#) 
^DIA 


— 

r 

=i 

r 



















_ 1 

1_ 

b 





H 







= 





IVi" PULLEY- 


MALL IRON 

half ball cap 
/ ’/i" EYE 

bolt 


— 


— 

-r--— r— 



' 

' ' 















4 






1 





J 

4 



1 

L 



-- 

:— 


4 


Vi" EYE BOLT-^ 

0 

ROPE CLEAT-- 

STANDARD GALV STEEL 
POST. 3 5" 0 D ' 


CONCRETE 12500#) - 

VOLLEYBALL NET AND POST DETAILS 


Fig. 53 Vollayball. A 2-in-wida vartical fopa morkar thowld b« fattanad on aoch »ida of not dlro«tly 
evor <e4irf tidolinot. 


*1’ 4- Dl/P 1 
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FENCE ENCLOSURES 



TRANSOM PANEL 


*^:*MIN 3'0 D 5 7df L F 

y OR equal 

4 ^ line post. 2^00^^ 

* . 2 H. 365J/L F A 

‘ --INTERMEDIATE RAIL 

: > 1 5 8 0 D .2 27f;L.F ' 


3 8 DIA TRUSS 


turnbuckle 


y -TOP RAIL 

w ly ^ - 

vacate POSTS 


1 5 8’ 0 0.2 27f/L F 


10 0 O C MAX 


ELEVATION OF DOUBLE GATE 


Fig. 54 Double goto layout shown it for information at to typo and dotignotion. In to for at pottiblo, 
goto dofailt tholl bo of the manufacturor't ttondord dotign. A tinglo podottHon goto may bo utod. 



POST CAP 


C2 MESH. 9 GAUGE CHAIN LI 
SSSvyXv fence FABRIC I 

LINE POST- J 

2'/i O D OR 214” t 2”H. 3 65#/L F 


TURNBUCKLE 


3/8 DIA 
truss ROD 


TENSION WIRE 
#7 COIL SPRING 


TYPICAL SECTION 
10’ 0 0 C MAX 


TOP RAIL. 1 5/8” 0 D . 2.27f/L F _^ 

PROVIDE EXPANSION SLEEVES 30± 0 C \ 


BALL 


3” OD. 6 79#/LF 
OR EQUAL 

TENSION BAR 
INTERMEDIATE RAIL^A 
1 5-8 0 D . 2 27f/L F N 


O- 


TYPICAL END SECTION 
10' 0” O.C MAX 


ELEVATION OF TYPICAL FENCE 


Fig. 55 Typicol fonco. Difforont moth ond gauge tiiot of chain link fabric ore shown 
in notes on layout drawings for ooch sport. 



BITUMINOUS JOINT 
[SEALER OVER PREFORMED 
^PANSION FILLER 


POST HOLE 
OUTLINE OF CONC 
FOOTING BELOW 
GRADE 


CONCRtit 

ANCHOR FORMED 
SQUARE AT TOP 


EDGE OF PAVEMENT 
PLAN 


SECTION-BITUMINOUS PAVING SECTION-CONCRETE PAVING 
CORNER POST AND FOOTING DETAILS 


Fig. 56 


Layouts ond dotaiU on this page ore rocommondotions 
based on anoiysis of current construction techniques and 
monufocturers' equipment lines and should be utilized 
as a guideline in obtaining the appropriate product from 
local suppliers ond manufacturers. 
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TYPICAL GRADING AND DRAINAGE DETAILS 



CORNER TO CORNER DIAGONALLY 


SLOPE r* IN 10- 0" 


_ 

END TO END 



DRAINAGE DIAGRAMS - SPORTS COURTS 



(RECTANGULAR SPORTS FIELDS) 


6" CLOSED SUBORAIN 


I ii 1111II t ii 

IILM nJLi^, 

III 1 1 I 1II 
1 “I 1 I 1 I n I i I 

"— V — V — ^ , 

6 • CLOSED SUBORAIN 
SUBSOIL DRAINAGE 
(RECTANGULAR SPORTS FIELDS) 



(BASEBALL AND SOFTBALL DIAMONDS) 




COURT SURFACE 


SLOPE SUBGRADE TO DRAIN 
FILTER MATERIAL 4” MIN AT 
BOTTOM AND SIDES OF SUBDRAIN 
4 ' DIA OPEN SUBORAIN 


TURF 


4 ’ TO 6*' 
filter COURSE 


FILTER MATERIAL. 4" 
MINIMUM AT BOTTOM 
AND SIDES OF SUBORAIN 


4 ' DIA. 

OPEN SUBDRAIN 


6" MIN TOPSOIL 
OR 8 MIN 
SOIL MIX 


SECTION - PERIMETER DRAIN (SPORTS COURTS) SECTION - SUBSOIL DRAIN 


Fig. 57 Grading and drainage. Sa« figura on individuol »part» for holght of pitchor't plot# above home 
plate. H U preferable that the botelineft be level. If the diamond must pitch, the overage slope shall 
be 2.0 percent from first bose to third base or vice verso. The minimum slope for drainage on turf 
oreas outside the skinned oreo is 1.0 percent when adequate subsoil droinoge is provided. The moximum 
is 2.5 percent. 


Court Surfocos Paved ploying surfaces should be 
in one plone ond pitched from side to side, end 
to end, or comer to corner diagonally, insteod 
of in tvro planes pitched to or from the net. Mini¬ 
mum slope should be 1" in lO'-O". Subgrade 
should slope in the same direction as the surface. 
Perimeter drains may be provided for paved 
areas. Underdrains are not recommended beneath 
paved areas. 

Ploying flolds Preferred grading for rectangular 
field is a longitudinal crown with 1 percent slope 


from center to eoch side. Grading may be from 
side to side or corner to corner diagonally if condi¬ 
tions do not permit the preferred grading. Subsoil 
drainage is to slope in the same direction as the 
surface. Subdrains and filter course are to be 
used only when subsoil conditions require. Where 
subsoil drainage is necessary, the spacing of sub¬ 
drains is dependent on local soil conditions and 
rainfall. Subdrains are to have a minimum gra¬ 
dient of 0.15 percent. Baseball and softball fields 
should be graded so that the bases are level. 
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TYPICAL PLAYING SURFACES 


TURF 


_6* MINIMUM TOPSOIL OR 

8 MINIMUM PREPARED SOIL MIX 


i 2 


OIA 0 LONG DOWELS 2' 0' O.C 
ONE END COATED TO PREVENT BOND 



4 CONCRETE SLAB 12500#! 
6*6 16 GAUGE - 
WIRE MESH 


% WIDE* DEEP POLYSULFIDE 
JOINT SEALANT 

^ FOAM OR PREFORMED 
BITUMINOUS filler 


z 

S 


6' FILTER COURSE 


j-.v. ^ • • • • 

i-T ■■'HJ 


/ SLOPE SUBGRADE TO 
DRAINS 


4 TO 6 FILTER COURSE 

MIN 4 FILTER COURSE AT BOTTOM 
AND SIDES OF SUBDRAIN 

4* OPEN SUBDRAIN 




TYPICAL SECTION - CONCRETE PAVING 
AND EXPANSION JOINT/CONSTRUCTION JOINT 


TYPICAL SECTION - NATURAL TURF 
Fig. 58 Turf playing turfoc*. 


Fig. 59 Concrat* playing turfaca. 




SHARP SAND CLAY SILT SCREENED THRU %' MESH 
3 CLAY SCREENED THRU 1 MESH 


TO W CRUSHED STONE TO 
FILL VOIDS 


ON SMOOTH ASPHALT SURFACE 
APPLY PROTECTIVE COLORCOATING 
AT THE MANUFACTURER S 
RECOMMENDED RATE 

1 BITUMINOUS CONC SURFACE COURSE 




TACK COAT 

1 *6“ BITUMINOUS CONC LEVELING COURSE 
PRIME COAT 


SLOPE SUBGRAOE 
TO DRAINS 


1 V)-‘ CRUSHED STONE 

4 TO 6' FILTER COURSE <MAY BE 
^ OMITTED IF LOCAL SOIL CONDITIONS 
ARE SUITABLE FOR BED I 

MIN 4 ’ FILTER MATERIAL AT BOTTOM 
AND SIDES OF SUBDRAIN 

^ 4‘ OPEN SUBDRAIN 


\ 6 FILTER COURSE n2 -MIN IN SEVERE 

FROST AREAS! 

4 * STABILIZED AGGREGATE BASE COURSE 
TYPICAL SECTION - BITUMINOUS CONCRETE PAVING 


TYPICAL SECTION - SAND CLAY 


Fig. 60 Sand cloy playing turfaca. 


Fig. 61 Bituminous playing turfaca. 


Concrata' (Fig. 59) Minimum compressive 
strength: 2,500 lb. Reinforcing: 6 X 6‘in # 6 gai^e 
welded wire fabric. Minimum thickness 4 in. 
pansion joints are to be provided os required 
and doweled 7*-0" 0.<-. with 3/4-in dio- 
meter X 2'-0" long dowel coated on one end 
to prevent bonding. Joint is to be Riled with a 
3/4-in foom or preformed bituminous Rller and 
sealed with polysulfide joint sealant. Sand filter 
course: minimum 6-in deep required. 


Bituminous MoteHal (Fig. 61) Base: 4-in minimum 
stabilized aggregate base course over minimum 
6-in filter course. Surface—minimum 2V» in. in 
two lifts: 1 Vi -in leveling course of bituminous con¬ 
crete and 1-in surfoce course of bituminous con¬ 
crete. Sealcoot: on smooth asphalt surface apply 


protective colorcoating at the manufacturer's 
recommended rate. 

Sand'Clay (Fig. 60) Filter course, 4 to 6 in, may 
be omitted if local soil conditions are suitable. 
Base course: minimum 3 in of 116 in crushed stone 
choked with % to Vt in of crushed Rnes. Surface 
course—minimum 4 in. in two lifts: 3'in clay 
screened through 1-in mesh with a l -in surface 
lift of ^ sharp sand and ^ clay-silt screened 
through % -in mesh. 

Noturol Turf (Fig. 58) Subgrade to pitch in the 
same direction as the surface and slope to under 
drains. Filter course, 4 to 6 in, is to be used 
only when subsoil conditions require. Topsoil 6 
in minimum, or prepared soil mix 8 in minimum. 
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BASEBALL AND SOFTBALL BACKSTOPS 



LOCATION DIAGRAM 
(BASEBALL) 




ELEVATION 


- REGULATION BASEBALL BACKSTOP 


TOP. INTERMEDIATE AND 

-BOTTOM RAILS- 

I 5/8' O D . 2 27#/L F MlN 


Pig. 62 


LOCATION DIAGRAM '6' 
(SOFTBALL) 
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ELEVATION - TYPICAL SOFTBALL BACKSTOP 
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By BEN SCHIANGER, Architect 
Theater Consultant 

Design requirements for cinemas, includ* 
ing auditory and visuol considerations 
combined with showmanship and economy 
of structure, call for a type of building en¬ 
tirely distinct from stage theoters. The suc¬ 
cess of a commerciol cinema depends on 
its ability to present good films in on effec¬ 
tive manner, affording the maximum vol¬ 
ume of patronage at admission prices that 
will insure an adequate profit. All patrons 
expect proper vision of the screen image, 
true reproduction of sound effects, and such 
comforts os will enable them to give un¬ 
divided attention to the presentation. 

LOCATION 

The location of the cinema site is deter¬ 
mined by its accessibility, land costs, park¬ 
ing facilities, and potential patronage. Big 
shopping centers have large porking areas 
that ore generally unused in the evening, 
ond may therefore be desirable locations 
for motion picture theaters. 


Home television ond new systems of mo¬ 
tion picture projection have brought about 
new criteria for determining optimum seat¬ 
ing capacities for motion picture theoters. 
Home television hos greatly reduced the 
need for the large-capacity (over 1,500 
seats) "movie palaces’* in urban locations, 
and also for the small motion picture 
theater in rural communities. These changes 
in circumstances place the cinema in some¬ 
what the same category as the other dra¬ 
matic arts of the living stage theater, where 


the success of any one production depends 
on its quality or unusuol character. The new 
systems of picture projection odd a new 
dimension or on unusual character to a 
film, but they connot be depended upon 
alone to draw the large potronage enjoyed 
in the era prior to home television, 

Technically, the larger screens, wider 
films (70 mm), and new optical systems 
(such as Cinemascope) make possible an 
increase in the size of the audience that 
can see the film at one time. The increasing 
competition of home television, however, 
has made if olmost impossible to profit 
from the potentially larger audience. Re¬ 
duced potronage and high Blm-production 
costs hove resulted in higher admission 
prices, which, in turn, tend to reduce fur¬ 
ther the size of the audience. 

It has only recently been reolized that 
there is a distinct advontoge in having a 
relatively small oudience with a maximum- 
size projected picture. The psychologicol 
effect that is thus created is that of "pic¬ 
ture dominonce," or on "at-the-scene feel¬ 
ing" for the viewer. Under these condi¬ 
tions, the picture procticolly fills the view¬ 
er's central range of vision (approximotely 
60 deg), and the distraction of the audi¬ 
torium shell is greatly minimized. 

Two distinct types of motion picture 
theaters have now developed. First is the 
generol type of theater, catering to the 
more popular taste in films and requiring 
capacities of from 600 to 1,500 seats. The 
lorger units must have a choice location 
with on adequate population to draw from 
and odequate parking facilities. 

The second type has acquired the label 
"art theater." These small theaters are 
found mostly in the larger cities and in 
the university towns where there is o more 
sophisticated audience. Foreign films and 


the better U.S. films are shown in these 
theaters. They usually prove profitable at 
capocities of from 400 to 900 seats, ond 
often commond the highest admission 
prices. 

SHAPE AND SIZE OF PROJECTED PICTURE 

Picture shape and viewing patterns are 
determined by fixing visual stondards that 
enable each viewer to see the picture 
satisfoctorily. The picture must appear un¬ 
distorted, its view must be unobstructed, 
and its details discernible. 

The average width of the projected pic¬ 
ture, which was about 18 ft in 1938, has 
now approximately doubled for the 35 mm 
Cinemascope ond 70 mm film systems. In¬ 
troduced in 1953. The quality of the pro¬ 
jected picture affects the size and shape of 
the seoting pattern. The quality of the pro¬ 
jected picture varies with the size of the 
film used, however, and unfortunately most 
theaters still use more than one film size 
and projection system. Although picture 
widths have increased, the width of stand- 
ord 35 mm film hos not; consequently, when 
35 mm film is used, the seats nearest the 
screen are less acceptable because film 
graininess becomes visible from these lo¬ 
cations. When 70 mm film is used, the seats 
nearest the screen become desirable since 
film graininess is greatly reduced ond these 
seats enable the viewers to experience the 
dramatic impact of *'p{cture dominance.'* 

A more nearly ideal motion picture thea¬ 
ter could be designed if only one type of 
projection system and film width were used. 
For the best compromise design, to provide 
for all of the current systems and film 
widths, the following general guide may 
be used: 

1. The first row of seats should be no 


closer to the screen than a position deter¬ 
mined as follows: The angle formed with 
the horizontal by a line from the top of 




Fig. 1. Method of determining minimum distance from screen 
to first row of seats 


Fig. 2. Maximum viewing distance and maximum width 
of seating pottern 
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fhe projected picture to the eye of the 
viewer in o front-row seat, should not 
exceed 33 deg. (The top level of the pro¬ 
jected picture should be the some for all 
systems of projection in a given audi* 
torium.) See Fig. 1. 

2. The maximum viewing distance should 
be no greater than twice the width of the 
widest picture to be projected (Fig. 2). 

3. The width of the seating pattern 
should vary from 1 times the widest pro¬ 
jected picture ot the first row to 1.3 times 
at the row farthest from the screen (Fig. 2). 

The resultant shape will be less rectangu¬ 
lar thon the long narrow theaters of the 
past, which are more economical to build 
but are unfortunately not well suited for 
the new systems of projection. 

The scots nearest the screen will remoin 
acceptable for use if the following gen¬ 
eral rule Is followed: Projected picture 
widths should not exceed 35 ft for stand¬ 
ard 35 mm film. 45 ft for Cinemascope 35 
mm film, and 65 ft for 70 mm film. (See 
later notes regarding modification of these 
widths in connection with picture masking.) 

In some instances in which a lorge seot- 
ing capacity is desired, it is necessary to 
resort to a balcony in order to avoid the 
excessive viewing distance that would 
otherwise develop. 

SCREENS AND PROJECTION OPTICS 

Projection angle Is the angle formed with 
the horizontal by a line from the projection 
lens to the midheight of the projected pic* 
ture. Becouse of the increosed picture width 
and screen curvatures recently introduced, 
it becomes increasingly important to hove 
a minimum projection angle (0 deg is ideal 
but usually impossible). The angle should 
not exceed 10 deg and should be kept as 
low as possible In order to have a minimum 
distortion of picture detail. 

A slight curvature in the width of the 
screen and semimotte screen surfaces are 
used to increase screen light reflection and 
to provide better dispersed screen illumina¬ 
tion. This exiro light is necessary for the 
larger screen sizes. The curvature should 
have a radius equol to about 1% times the 
projection distance. 

PROJECTION LENSES 

When a new theoter is proposed it is 
important to determine ot the outset the 
lens requirement for the various film sys¬ 
tems to be projected. This information will 
determine the location of the projection 
room. The better lenses have greater focal 
lengths and require longer projection dis- 
tonces. 



Fig. 3. Human-figure dimensions used 
in determining sight-line clearances 



Fig. 4. Height of screen above floor 
at first row of seats 


PICTURE MASKING 

The most common method for masking 
the projected picture is to use a matte 
black surround. This is the simplest and 
leost expensive way to absorb the fuzzy 
edges of the projected picture. These mask- 
ings may be In the form of o curtain that 
can be adjusted to mask various picture 
widths. 

Another method is to use speciolly de¬ 
signed walls and ceiling that meet the pic¬ 
ture edges. Instead of block trim, the mask¬ 
ing is luminous from light reflected from 
the screen ond blends with the projected 
picture. The author has designed severol 
of these installations that have proved most 
satisfoctory. Eye fatigue is reduced ond 
greater dramatic impact is obtained. 

If Cinemascope and 70 mm film are to 
be used in one theater, the luminous mask¬ 
ing frome must be the some size for both 
systems. In which cose a compromise is 
mode by accepting o somewhat larger 
Cinemascope picture and a somewhat 
smaller 70 mm picture, 

A compromise in the aspect ratio of the 
screen shape must also be made. The as¬ 
pect ratio for 70 mm screen is 1 to 2.22 
(height to width). For Cinemascope, the as¬ 
pect ratio is 1 to 2.34. The Cinemoscopc 
frame can be cropped In the projector 
aperture to conform to the 1 to 2.22 aspect 
ratio without any meaningful loss of Cine¬ 
mascope picture material. 

The shape of the architectural light box 
in front of the screen requires speciol study 
for each seating, projection, ond screen 
pattern. 


THIS TYPE OF CHAIR AVAILABLE IN 
STANDARD WIDTHS OF 19,20,21, AND 22 IN 


--SPACE BETWEEN UNITS 



METHOD I 

SPACING OPTIONAL 



method 2 

Fig. 5. Methods of obtaining wider 

spacing for chairs nearest screen 

Maximum spacing for first 
row is 26 in. 

FLOOR SLOPES AND SEATING 

In the design of floor slopes and upper 
level steppings for cinema seoting, it is 
necessary to establish the physical dimen¬ 
sions of the seated patron (Fig. 3) and 
standards for vision of the screen imoge. 
Most important is elimination of objection- 
oble screen obstruction caused by persons 
seated in front of the viewer. For best 
dramatic impact, the bottom of the pro¬ 
jected picture should be as close as pos¬ 
sible to the floor under the first row of 
seats (Fig. 4). This in turn will require a 
more steeply pitched floor slope under the 
seats, and will eliminate the possibility of 
on upper tier of seats, which would hove 
to be too steep In pitch. 

The slope of the main-floor seating 
would olso be increased for one-row vision. 
One-row vision provides unobstructed vis¬ 
ion over the heads of persons in the row 
immediately oheod. Two-row vision is not 
ideal, but it is occeptoble and permits 
milder slopes and the Inclusion of an upper 
level of seots. Two-row vision is mode more 
acceptable by staggering the seals to per¬ 
mit o view between the heods of the per¬ 
sons in the row immediately in front. With 
two-row vision the heods of all persons 
two or more rows in front will not obstruct 
any view of the screen. Two-row vision is 
further Improved by using the widest chairs 
(and therefore the widest spoce between 
heads) in the rows neorest the screen. (See 
Fig. 5.) The view between heads is usually 
loo norrow in the front rows where two-row 
vision Is used. Minimum seat widths should 
be 20 in. for the rows farthest from screen. 
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THEATER AUDITORIUM FLOOR SLOPES ^ , . . , . ^ , .... 

hence, ftrsf row or sects should be about 15 ft variable step heights necessary with aligned seat- 

Unit of reference in motion picture theoter design from screen. Recommended row spacing at leost ing. When steps are used, if uniform height (fixed 

is projection screen width, W. Distance from 34 in back to back. by rear rows) is adopted as standard, slope in¬ 
screen to first row of seats should be no less Upward floor slope should start as far back creases, and stadium type scheme results, 

than 1 W. Best viewing distance is zone 3 W from screen as possible, since slopes greater than Elevated stadium type is useful to permit space 

to 4 VV/ next in desirability are areas 21^ W 3 in between rows require risers. In diagrams beneath for passage and services, 

to 3 W, and 4 W to 4W W. shown (Figs. 6, 7, and 8), staggered seating, ex- Drawings show all levels in relation to datum 

In theater of 22 rows, a screen 11 ft high by cept In first rows of reverse-pitch schemes, reduces line, lowest point of floor. All pitches and rises 

15 ft wide is good for maximum viewing distance; rear floor slope by half, and avoids dangerous noted in inches and decimal parts of an inch. 



Fig. 6 Single-slope auditorium. On ground sloping 3 ft or more downward toword screen. Without stog- 
gored seats, risers required starting tenth row. 



First six rows oligned to allow view of entire screen. 



BOW NUMBCBS 27 21 2d 19 Id H 1^ IS 14 I) 12 II lO 9 6 7 6 ^ 4 ) 2 .1 


Fig. B Double-slope ouditorium with stadium. On level ground or on ground sloping less than 3 ft in 
any direction. Seots in ot leost first six rows oligned. Crossover under first few rows of stodium saves 
sooting oreo. Stoggered seating and minimum cieorance in crossover prevent intermediate steps. 

Time Saver Standards; A Handbook of Architectural 
Design, 2d ed., McGrow Hill Book Co.. New York, 1950. 
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EXjr ONLY 


TICKET BUYING UNE 


Fig. 10 Circulation diagram, showing rolation of 
stroot lobby, foyor, and auditorium doors. 


Cinetna ai Turku, Finlaud; Erik Bryggmun, architect. Mini- 
mum row spacing of 40 in, is required. More seats can be 
used in width to conform to larger screen requirements. 


Fig. 9 Exomple of '‘confinontol sooting.** 


ROW SPACING AND AISLES 

Minimum spacing between rows should 
be 34 in., with 1-in.-thick chair bocks. 
Greater chair-back thickness is wosteful 
and unnecessary. Where 40 to 42 in. can 
be used for row spacing, many building- 
code authorities permit the elimination of 
ail longitudinal aisles other than the aisles 
against the side walls. These codes, how¬ 
ever, require frequent exit doors along the 
wall aisles for this type of seating. The 
capocity is about the some for the 34- and 
40-in. spacing because of the different 
aisle arrangement. 

The 4(>>in. seating scheme is sometimes 
termed "continental seating" because of its 
popularity in Europe. The extra comfort 
ond sofer egress afforded by this arrange¬ 
ment account for its increasing use. (See 

Pig. 9.) 

SCREENS 

All screens are perforated to allow for 
sound transmission from speakers placed 
behind the screen. (A depth of 5 ft should 
be .orovided behind the screen for the 
speakers.) All screens are vinyl plastic with 
a diffusive surface or a coated surface to 
increase light reflection. Lonticulated 
screens are olso availoble. The screen ma¬ 
terial must be selected in accordonce with 
the shape of the seating pattern and the 
strength of the projector light source. 


GENERAL LIGHTING 

The lighting of a cinema auditorium 
serves three separate functions: (1) Emer¬ 
gency exit and mood lighting, used during 
screen presentation; (2) Lighting needed 
during intermissions; and (3) lighting of 
sufficient intensity for making announce¬ 
ments, clearing the house, or other rare 
occasions. 

Types ond sources of light for these 
needs are os follows: (I) Light reflected 
from the screen, of varying intensity de¬ 
pendent on film density; (2) Wall and ceil¬ 
ing surfoce illumination by standard lomps 
or tubes installed on the surfoce to be il¬ 
luminated; and (3) Light projected on walls, 
ceiling, or audience from remote or con- 
ceoled positions. All lighting normally re¬ 
quired during the presentation is supplied 
in the front half of the auditorium by 
screen-reflected light. The rear portion must 
be illuminated by other light sources, 
ploced so that the source is not within the 
spectotors* normol range of vision. Place¬ 
ment choices are: first, at the junction of 
ceiling and side walls; second, on the ceil¬ 
ing; ond third, on the side wolls. The side 
walls rarely offer on acceptable location 
because, here, even low intensities ore 
often objectionable. 

Lighting during a performance should 
consist of a low-intensity, evenly diffused 
bath of light completely covering oil sur¬ 
faces in view, rather then either complete 
dorkness or spotty lighting. 


In considering the utilization of screen- 
reflected light, it is important that areas 
immediately surrounding the screen should 
not cause a lock of clority in the protected 
image. Surfaces closest to the screen con 
be shaped, finished, ond related to the 
screen surfoce so os to cnhoncc the pic¬ 
ture. 

Emergency lighting generally must be 
provided separately. Where seporate serv¬ 
ice lines ore available, one may be used 
with on emergency motor generator. Alter¬ 
native means of providing energy are bat¬ 
tery systems kept charged automatically, 
gasoline, Diesel or gos engine generators, 
water turbines, ond the like. 

Exit signs ore connected to the general 
emergency lighting circuit and should be 
legible from any point viewed. Lettering is 
usuolly a minimum of 8 In. high. All circula¬ 
tion areas, including foyers, lounges, and 
lobbies should likewise be on the emer¬ 
gency circuit. 

TICKET BOOTHS 

The location of the ticket booth depends 
on the space ovailoble, the character and 
direction of street ond pedestrian traffic, 
and the volume and habits of patronage. 
The ticket booth may be isolated (os an 
islond), centered, or included in the corner 
of the entrance. It should, of course, be 
readily identified with its function. In met¬ 
ropolitan oreas, ticket booths are olmost 
universally placed as close to sidewalks as 
building codes permit in order to attract 
casuol passers-by. In suburban and other 
centers where patrons leove their homos 
with the express purpose of attending the 
cinema, ticket booths may be removed from 
sidewalk lobbies and placed either within 
secondary lobbies or in foyers. It is pos- 
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sibie io adopt a continental custom—use of 
on open counter locoted conveniently to 
the manager's office—in on effort to 
achieve an “Intimote” atmosphere When 
operated by only one person an oreo 
approximately 4 by 4 by 8 ft is adequate; 
for larger theaters, where there are gener¬ 
ally two ticket sellers, clearances are re¬ 
quired. 

Heating is often provided from the 
theater heating system if the theoter cellor 
extends under the ticket-booth spoce. Al¬ 
though electric heaters ore sometimes used, 
they ore not always satisfoctory because 
they concentrate greet omounts of heat in 
single spots without providing general 
heating. Natural ventilation is usually pro¬ 
vided by ventilators in roofs and louvers in 
doors. Occasionally oir-conditioning ducts 
are run to booths from theater systems. 
Space is required for change makers and 
electrically or manually operated ticket dis¬ 
pensers. It is almost universal practice to 
instoll on outside telephone for the attend- 
ont's convenience in answering calls about 
the program. This telephone is usually con¬ 
nected to onother in the manager's office, 
with a two-way signal. 


LOUNGES AND TOILETS 

Lounge areos, on cither level, serve to 
separate the toilets from the theater seal¬ 
ing. For capacities of over 600 scots, at 
least two lounge areos should be provided 
and arranged so os to be partially or wholly 
visible from the lobby, foyer, or circulating 
areas. It is also desirable to hove some 
part of the lounge command a view of 
both seating and screen in order that wait¬ 
ing patrons moy follow seat avoilability os 
well os performance progress. 

Recommended minimum toilet fixture re¬ 
quirements ore os follows: 


Theater capacity 

Men 

Women 

Up to 400 seats 

1 bosin 

1 basin 


1 toilet 

2 toilets 


1 urinol 


400-600 scats 

2 basins 

2 basins 


2 toilets 

3 toilets 


2 urinals 


600-1,000 seats 

2 basins 

2 basins 


2 toilets 

4 toilets 


3 urinals 



Local codes, of course, will govern. 


PROJECTION ROOMS 

The usual code requirements are 48 sq 
ft for the first projection machine and 24 
sq ft for eoch additional projector. Dimen¬ 
sions based on necessory clearances around 
projectors are given In Fig. 11. 

Rewinding Although ot least one stote 
law requires thot film rewinding be done In 
the projection room, o separate rewind 
room adjacent to the projection room is 
usually considered advisable. Rewinding is 
done on a small table; observation ports 
opening to both the projection room and 
the auditorium permit o single operator to 
supervise o presentation easily while re¬ 
winding used film 

Film storage Up to 12,000 ft of film is 
usually permitted to be stored in metol 
containers. Film safes are required for 
greater omounts, 24,000 ft being the usual 
maximum. The location should be conven¬ 
ient to the rewind table. 




Key 

a. Line fuses 

b. Line switch 

c. Line switch 

d. Panel box (d-c) 

e. Panel box (a-c) 

f. Motor starter 

g. Booth exhaust blower control and pilot 

h. Dimmer 

j. Light switch 

k. Arc blower switch 

m. 15A Duplex receptacle (twist lock) 

n. Signal buttons 

p. Sound control 

q. Amplifier 

r. Voporproof fixture 

s. T-L receptacle 

t. Interphone 

u. Fuse link support for steel fire shutter 

v. Blower receptacle 
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Handicapped Seoting 



TMIS SEAT IS SCSI FOR 
AE^UlUfO SEATING FO^ 
THOSE VITH LEG 6«ACES 
KlUTCHCS BKAUSC OF 
ADDITIONAL LIG ROOM 

pBovioto er vMnicHAiR 

SPACE. SEAT SHOULD hi 
24-VIDE TO fPOS/lOe ^ 
SUFFICICNT DEPTH FOR 
VHEELCHAIR SPACE < 

TO ACCOMMOWOTE LEG 
RACES 


STANDARD SEATS 
le* 'to* , 2f 



r ^ 



Liri 


NMEELCMAie 
Pivot TO SIDE TO . 
ALLOW PEOPLE TO 
PASS 


UUlC 

0000 


SEATING DIMENSIONS 
ARt average 
STANDA.RD FIXED 
SEATING 


Fio. 12 Wh 0 #lchaif laoting tpoce at oiila*. Sight lines may be Interrupted by wheelchair person because 
wheelchoir sect is higher than Fixed seots. This may be overcome by diagonol or other choir orrongement. 




STXWOKW) SEATS 
i«- lo- 


uJ 

i/) 




VHEELCHAIR PROJECTS APPROXIMATELY 
16 'INTO CROSS AISLE.CROSS AISLE 
VIOTH SHOULD ALLOW EXTRA SPACE 


uuu 

XjOO 

Fig. 14 Wheelchair seating spoce of bock wall. 
If bock wall is held 18 in away from top of seotbock. 
whoalchoir can park as shown without blocking 


CPOSS AISLE 


Fig. 13 Wheelchair seating space ot cross aisle. 



LfC BRACES LOCK IM 
MrAic;HT LEG Position 
UNTIL PERiON VTS ♦ 

releases lock allovinc 

AHte TO 8EHD KCOUlttS 
ID" 14* IN FRONT Of SEAT 


STACCeSEO BEATING CAN 
PROVIDE AOEeUATP SPACE 
FOR AMBULANT HANDICAPPED 
BEAT BEHIND INSET ROW 
SHOULD U 24* VIDE 
MIMIHUH TO ALLOW EXTRA 
SEAT WIDTH FOR LEG BRACES 
SEATS behind WHEELCHAIR 
SPACE AND AT CRO&B 
AISLES ALSO ALLOW 
SPACE FOR PEREONS WITH 
LEG BRACES (SEE ABOVE) 


UUJ 

'.OK 

000 


i C .• FJa- IS Seating space requirements for broces and crutches. 

An iHustroted Handbook of the Handicapped. Section ■ 

of the North Corolino State Building Code. 1977, Ronold 
Mace, AIA and Betsy Loslett, Raleigh. N.C 


1123 






Recreation and Entertainment 


MOVIE THEATERS 

Handicapped Seating 



SPkCl 


Fig. 16 Exomple plon: small theater. 



(0 


Fig. 17 Sloping floors in ostembly seating. Steeply sloping floors (a) offset center of 
gravity for wheelchoirs causing discomfort during long performances. For this reoson 
it Is preferred thot wheelchairs be located where floor can remain level as at cross 
oisles (b), front and rear of theoter, or in boxes to the side (c). 
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500-SEAT MOVIE THEATER 



SECOND FLOOR PLAN 
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Fig. 19 From Dwfinitive Om$igni for Naval Shara Fadtitia*, Ooportmont of Hto Novy. Wo»hington, D.C. 
1972. 
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A sufficient area of inexpensive land is the 
prime consideration in selecting a site. Loca¬ 
tion is generally better close to town, but 
theaters have been successful several miles 
from city limits- Many states and communities 
are developing codes regulating location and 
design of drive-ins: these should be carefully 
investigated. Other factors to check include: 
proximity to other drive-ins; nature of soil; 
natural drainage; simple, cheap excavation ar>d 
grading; nearness to railroads or other dis¬ 
tracting noises or odors. Drive-ins are usually 
best located on secondary roads connecting 
with major highways to prevent traffic conges¬ 
tion. Outside city limits, septic tanks must 
often be used for waste disposal, wells for 
water supply. Theater sixe should be derived 
from potential patronage; an average of 3.28 
patrons per car was reported by Thoatmr 
Cmtmiog, 1949-50 Edition, from a survey con¬ 
ducted in the Minneapolis area 

Plot Layout 

Rsmp* ^he theater area is a series of ramps, 
laid out one behind the other in arcs. They are 
graded to elevate the front of each row of cars, 
permitting vision of screen above cars ahead. 
Sight lines and road grades must be estab¬ 
lished by sixe and terrain. 

Capacity and Siza Maximum capacity is lim¬ 
ited by number of ramps possible with clear 
view of screen. Picture sixa is limited to lenses 
and projection equipment available. Until 
larger and brighter pictures are possible, about 
1,000 to 1,300 cars is maximum. Smaller 
theaters generally average about 450 cars, 
larger ones near citiea, 650 to 1,000 cara. 
Motion Picture Haratd (Feb. 14, 1948) recom¬ 
mends roughly 100 ft of width for eech 10 
cars, end the following depths (based on full 
radii rampa, 38 ft o.o., and speaker posts 17 ft 
O.C.): 


No of cars 


capacity 

No. of ramps 

Scresn to rear of ramps, ft 

500 

10 

510 

586 

11 

548 

670 

12 

586 

778 

13 

624 

866 

14 

662 

1,000 

16 

700 


See Figs. 1 to 3. 

Enttancai and ElitS Provide waiting space or 
extra wide entrance drives to get cars off high¬ 
ways; say for around 30 to 40 percent of capac¬ 
ity. An escape exit drive by ticket office gives 
patron a means of getting out when cars are 
stacked behind him. On leaving ramps, it is 
best to have oars drive forward for exit. 
Several well lighted exits will ease traffic 
congestion. Often front-footage is retained for 
commercial use. 


Commercial Buildings. F W Dodge Corp., 
New York, 1954 


Surfacing Drives should minimixe dust and not 
be slippery when wet. Crushed stone topped 
with gravel, oil treated or black topped, is 
often used. • 

Tichat Booths Ticket selling must get patrons in 
quickly to start show on time. One ticket booth 
can usually serve up to 300 car capacity, two up 
to 600, three up to 800, and four up to 1,000 
cars. 

Scraans Screen towers should be placed so 
pictures cannot be seen from highway. Screen 
widths vary from 40 to 60 ft, depending on 
number of ramps and topography Sixes often 
used ere: 48 by 37 ft (or 650 cars, 56 by 42 ft 


for 950 cars. It is desirable to face screen east 
or north; this blocks evening sun, permits 
earlier show. Height above ground is deter¬ 
mined by romp and sight angles. Tilting screen 
at top minimixes distortion. 

The screen may be of almost any material 
which will take a good covering of white 
paint; provisions should be made for frequent 
and rapid repainting. Asbestos sheets, alumi¬ 
num and steel decking have been used. Mini¬ 
mixe joints to prevent distortion and streaking. 
The structure should withstand at least 26 lb 
per sq ft wind pressure and be fire-resistant. 
Wood frames, structural steel, reinforced 
concrete, even telephone polos are used. 
Prefabricated units are available. 


___i u ^ 

STREET 
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Seating Area If near residential areas, provide 
seating for walk-in patrons, in front of screen 
or by concession. A children's playground is 
desirable. 

Profection Bootll Picture size and focal length 
of lens control placement and design of projec¬ 
tion booth. It IS often placed about 280 ft from 
screen, centered in lot. Special lenses can 
project greater distances. Projection angle 
depends on ramp layout. The booth must house 
two operators, two projectors, a large genera¬ 
tor, and an amplification system for speakers. 


Speaker Unitl Sound is best served by “in-car ' 
speakers on posts about 16 to 18 ft o.c. Each 
serves two cars. Speakers may be removed 
from posts and hooked inside cars. Under¬ 
ground cables supply power. Aisle and signal 
lights are built into many commercial models. 
Electric car-heaters may be used for cool 
weather. 

Coficattioat Attractive, clean and roomy 
snack bars can be an important source of in¬ 
come. Large numbers must be served quickly 
during intermissions and before showings. A 



Fig. 4 Projactiofi room/mack bat 


terrace in front of concession allows con¬ 
tinued viewing. Illumination must not detract 
from screen during showing. Service carts are 
used for ramp service; signal lights or an inter¬ 
communication system may be used for calling 
carhops (Fig. 4). 

Storage Space is needed for cleanup and re¬ 
pair equipment, and for supplies. If speakers, 
junction boxes and projection equipment are 
removed for winter, safe, dry storage is 
needed on site or in a warehouse. If left in 
place, waterproof covers should be used. 
Sprays for insect control, and fire extinguishers 
should be on hand. 

Oasign Notat illuminated signs should be 
placed near highway, but so as not to form a 
traffic hazard. The back of the screen is often 
used for advertising. Fencing should be high 
enough to cut off headlights of cars on high¬ 
ways. Simple, neat landscaping can help 
maintain desirability in the community and 
attract customers. 
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PRELIMINARY CONSIDERATIONS 

The following factors dictate the plan of a 
bowling center: 

1. The ability of an area to support the 
business 

2. Public or private operation 

3. The available capital for the immediate 
venture 

4. Property size, location, and zoning 

5. New or existing building 

6. Parking requirements, required by law 
and for the operation of the business 

7. Desired allied businesses and the local 
ordinances in force which govern such 
businesses as the following: 

a. Liquor bar or cocktail lounge 

b. Snack bar or restaurant 

c. Billiard room 

d. Meeting rooms and banquet facilities 

e. Other sport facilities 

f. Retail sale of bowling and other 
sporting goods 

8 Automatic pinsetters or manually oper* 
ated pinsetting machines 
9. Selection of ball return equipment 
10. Type of lane foundation 

a. 2* by 4>in. stringer foundation with 
9-in.-deep pit 

b. Built up crib foundation where noise 
reduction is necessary or where no 
pit is provided 

11 Automatic scorers 


SITE PLANNING 

Because a bowling center is a permanent 
building, the placement of any such structure 
on a parcel of property merits intensive study. 
The future general long-range planning for the 
surrounding area. contemplated zoning 
changes involving building lines, future road 
building, or anything which could alter the 
present character of the property should be 
considered at this time. 

The site can be planned with relation to the 
following items: 

1. Zoning of land restricting commercial, 
business, or parking. 

2. Local nearby church or school building 
which might restrict traffic or the sale of 
alcoholic beverages. 

3. Proposed maximum future expansion. 

4. Drainage requirements, location of soil 
and storm sewer lines, public utilities. 

5. Maximum visibiiity of building from 
street — nearby location of buildings, railroad 
overpasses, trees, signs, etc. 

6. Availability of parking requirements for 
the maximum number of lanes. 

7. Distance from bulk of parking related to 
entrance to building. This ultimately dictates 
location of bowling lanes and layout of public 
area facilities, such as control, liquor bar, 
snack bar, pro shop, check room, as they relate 
to traffic patterns within the building. 

Planning Bowling Centers, Brunswick Corp 
Chicago. III. 1968 


B. Traffic flow restrictions to entrances and 
exits from the property. 

9. Certified soil sample test to determine if 
ground can support weight of a suitable 
building for bowling plus hydrostatic pressure. 


PARKING 

To accommodate the majority of bowling 
patrons that arrive at the lanes in cars, it is 
essential to provide parking facilities. 

If the site allows, parking is generally pre¬ 
ferred as close to the main entrance as pos¬ 
sible (Fig. 1). 

The parking area should be well illuminated; 
and, ideally, it should be paved, drained, and, in 
the instance of head-to-head parking, should 
have wheel bumpers. Blacktop is preferable to 
crushed stone. Blacktopping should be sealed 
annually. 

On a national average, seven cars per lane is 
the general minimum requirement 

Many establishments use car jockeys during 
the busy hours. This speeds up the entrance 
of bowlers and helps conserve parking space. 
Usually, the tips pay for the car jockeys. 
Insurance is necessary. 

Occasionally, music is piped into the parking 
areas. 

It would be advisable to locate water con¬ 
nections throughout the parking areas. This is 
needed to clean the parking lot and eliminate 
dirt tracked into the buildirtg. 

Shrubbery has frequently been used as a 
screening device to minimize the glare from 


FiQ. 1 


headlights and to reduce motor noise in the 
parking areas, but such shrubbery should not 
block the view of passing traffic or exits and 
entrances. 

Special attention should be paid to exits and 
entrances. It is necessary to clearly identify the 
entrances to the parking facilities. These en¬ 
trances. as well as the exits, should be located 
so as not to interfere with the flow of highway 
traffic. Ideally, incoming and outgoing cars 
should not have to cross the flow of traffic. 


BUILDING WIDTH 

The width of the building may be determined 
by adding the thickness of outside walls, the 
width of side aisles, and the required space for 
columns if they exist, to the width of uninter¬ 
rupted bowling lane bays Dimensions for 
bowling lanes are noted in Fig. 2. Remarks 
concerning columns and side aisles follow. 

1. Column Spacing 

Naturally any designer would rather work with 
a clear span. However, in those establishments 
where supports for the structure above the 
lanes dictate that columns be used, it is de¬ 
sirable to use a minimum lateral spacing be¬ 
tween columns of 22 ft-6% in. —o four lane bay 
plus 1 in. for clearance—to reduce transmis¬ 
sion of noise up or down the structure of the 
building (Fig. 3). 

Longitudinally, the fewer columns, the bet¬ 
ter. The 16 f1-1Via in. of the approach area and 


Recommended Parking Dimensions 


A 
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Longitudinal Section 


Bowling Lane Widths 


the following dimensions are net 

MEASUREMENTS OF THE UNINTERRUPTED 
LANE widths ONLY,AND THEREFORE, 
ADDITIONS SHOULD BE MADE FOR 
COLUMNS, WALLS AND PASSAGES BETWEEN 
LANES OR BESIDE THEM 


NUMBER OF 

MINIMUM width 

UNINTERRUPTED LANES 

10 V* ” RETURNS 

Z 

1 1-4“ 

A 

22-5 4* 

6 

33-6 Yi" 

8 

44-TV* “ 

10 

55-9" 

1 2 

66-10 m* 

1 4 

77-11 

16 

09-0% * 

18 

100-2’ 

20 

III- 3 */• ' 

22 

122-4%’ 

24 

I33‘-5V4 “ 

26 

144'-7" 

28 

l55*-0%’ 

30 

166-9% " 

32 

I77-I0*A* 

34 

189-0" 

36 

200 - 1 % • 

38 

2H - 2% " 

4 0 

222‘-3V4" 

4 2 

233-5* 

4 4 

244-6 4" 

4 6 

255-7% " 

4 8 

266-8%’ 


FOR EACH ADDITIONAL PAIR OF LANES 
ADD 11 -I “ 



Automatic Pinsetter Entrance Requirements 

FRONT ENTRANCE I FIRST CHOICE) 

MINIMUM CLEAR OPENING-6’-0*WlDE » 6-0* HIGH 

MINIMUM CLEAR UNOBSTRUCTED PASSAGE TO PIT AREA- 6‘-0‘WIOEk 6-8'HIGH 

REAR OR SIDE OF SERVICE AISLE (SECONDARY CHOICE) 

MINIMUM CLEAR OPENING - - 6-0* WIDE a 6-8' HIGH 

MINIMUM CLEAR UNOBSTRUCTED PASSAGE - 6-0' WIDE « 6- 0* HIGH 

IF THE OPENING IS WiTHIN 6’ 0' OF ANY PART OF THE KICKBACKS , THE 
MINIMUM UNOBSTRUCTED OPENING SHALL BE 6-0* WIDE a 6-0*‘ HIGH 
ABOVE KICKBACKS 


Fig. 2 Key bowiing lane dimensions. 
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at least 2 ft beyond the foul line, if possible, 
should be kept completely free of columns. 


2. Side Aisles 

The width of the side aisles is determined by 
the ecoiYornical width of the building. The side 
aisle performs as a convenient indoor route 
for house personnel between the bowlers' 
area and the service aisle behind the pmsetters 
It is not normally designed for use by the public 
or for the movement of equipment and sup* 
plies. A side aisle on each side of the building 
also eliminates the mental hazard of bowling 
"hard against the wall” on the first and last 
lanes. 


BUILDING DEPTH 

The depth of the building can bo established 
by starting at the rear of the building. First, 
consider the requirements for storage and 
shops for equipment. Then, follow the require* 
ments for the service aisle, the length of the 
bowling equipment installation, bowler and 
spectator seating arrangements, concourse re¬ 
quirements for special seating and traffic flow, 
and, finally, the companion accommodations- 
Remarks concerning each of the above follow 


1. Storage, Shops, and Service Aisle 

Where the lot size affords the space, many of 
the larger bowling establishments erect a 
‘laan*to*' type of structure behind the rear 
wall of the building with entrance to this struo* 
ture through fire*retarding doors, directly 
from the service passage. This structure can 
also be built against one side of the building 
if plot is too shallow. The purpose of this ap¬ 
pendage to the main building is for storage of 
bowling supplies such as pins and spare parts, 
shop area (pinsetter tool room, 150-sq*ft 
minimum) for the fully automatic pinsetters, 
and toilet. Since the pit area is a noisy area, the 
shop should be so constructed as to be as quiet 
as possible, to achieve manimum working effi¬ 
ciency of the mechanic, although wails are not 
required between the storage area and the 
service aisle. Pay particular attention to the 
location of ducts and pipes which will conduct 
noise unless properly insulated and isolated. 
The depth of this structure generally varies 
from 8 to about 14 ft, while the width depends 
on the space required for the above mentioned 
operations. A minimum of four sets of pins per 
lane is usually stocked. The size of a corru¬ 
gated cardboard carton of 10 pins is 9 in. deep 
by 16 in. by 16 in., spproKimately. 


2. Equipment Length 

The length of the bowling equipment installa¬ 
tion is determined by using a recommended 
5-ft (minimum 3-ft) clear service passage 
behind the lanes plus the overall length of the 
bowling lanes, which is 83 ft-2 in. and includes 
the pit, bed, and approach. To these figures, 
add 12 ft for bowlers’ settees used with cluster 
subway returns or with in-line subway returns 
(alternate location). If in-line subway returns 
(standard location) or in-line surface returns 
are used, substitute a minimum 9-ft dimension 
for the 12-ft settee dimension stated above 
Several examples of lane installations are 
provided in Figs. 4 to 7. 

3. Spectator Seating 

Each desired row of straight spectator sealing 
requires a minimum of 3 ft-6 in. 

If the new tables and ball racks are to be 


width of column plus 


EACH SIDE OF column 


4 LANES* 22 -&:{-■' 

4 

SEE NOTE 




4 LANES- 22‘ 5 


5 5 
< < 
O uj 
(T -i 
CL O 
CL 
< 


SEE NOTE 


t 


.; 11 - 

NOTE: FOR EACH additional PAIR OF LANES 

ADO II'- It" 

4 


Fig. 3 Coiumn ipacing iDuitration. 


i 


incorporated behind or in place of the specta¬ 
tor sealing, check carefully with your sales 
engineer regarding the suggested layouts for 
this equipment. Concourse tables and chairs 
can help convert the spectator audience into 
an income producing audience. 


4. Concourse 

The concourse or promenade, which is in back 
of the spectator seating, may vary in width. 
The clear width of the concourse should be 
ample to accommodate at least a peak load 
of 10 people per lane, and its maximum width 
is at the milling area, generally centered around 
the control counter, check rooms, and entrance 
lobby. The peak traffic lood is usually experi¬ 
enced at changeover time when more than one 
league is in the house. Vending machines, 
ball cleaners, etc., are frequently located on 
the concourse. Adequate wall area or other 
provision should be considered for bulletin 
boards, league standing score sheets, and 
other announcement boards. Unless house 
ball storage racks ere considered with specta¬ 
tor seating as outlined under "Spectator Seat¬ 
ing," it will be necessary to consider this factor 
on the concourse. 


5. Variables - Companion Accommodations 

The design of the companion accommodations 
includes such items as the following. 


Cocktail bar 
Liquor bar 
Snack bar 
Precooler 
Game room 
Toilets 

Looker rooms 
Lounges and powder 
rooms 

Janitor's closet 
Pay phones 
Meeting rooms 


Billiard room 

Nursery 

Office 

Checkroom 

Control 

Heating-humidity 
control and air- 
conditioning equip¬ 
ment 

Quick service bar 
Retail sports shop 


The control desk, the bar, snack bar. check¬ 
room, and shoe rental must be proportioned 
to capacity conditions in the lanes and should 
be easily accessible from any part of the lanes. 

Normally, a full-scale restaurant is not con¬ 
sidered a profitable adjunct to bowling. There 
are exceptions, however, to disprove this rule. 

All air-conditioning equipment need not be 
placed within the building. Often some of this 
equipment is placed alongside of, or on the 
roof of, the front end of the building in an area 
where space is not so valuable. 

All of the foregoing are ideally placed behind 
the concourse, although they may be placed 
alongside the lanes, if necessary — provided 
care is taken to eliminate the hazard of dis¬ 
traction to the bowlers (Fig. 8). 

Control The control complex is the functional 
heart of the entire bowling operation and sets 
the character of the house- Since the control 
is constructed by the owner or his builder, it 
varies with each house in size, decor, and loca¬ 
tion (Fig. 9). The following things are constant 
in all control counters: 

1. It is the point where management greets 
and serves its customers. Therefore, it should 
be located prominently and should be well 
defined and lighted. From it, the operator 
should be able to supervise main exits and 
entrances, as well as the bowling lane area. 

2. Since the control counter attendant 
assigns lanes to the public, it should contain 
necessary switching equipment to activate 
the bowling equipment and house lights over 
the bowling area. 

3. To facilitate internal communications with 
patrons, the control counter also contains the 
public address equipment, which may be also 
connected with music. Intercom or phone 
facilities to the office, pits, or other areas of 
the building are also located here. A public tele¬ 
phone for receiving reservations or phoned 
messages for the house or its patrons should 
be included, but patrons should not be permit- 
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ted to use this phone to conduct lengthy con¬ 
versations. They are instructed to use pay 
phones provided for that purpose. 

4. The control issues score sheets, which 
are collected at the end of the play The tally 
of these sheets must correspond with the bowl¬ 
ing revenue collected. For this reason, storage 
space for new and used bowling score sheets 
and a cash register are required. 

5- Depending on the selected operating 
procedure of the installation, rental bowling 
shoes may be issued at the control desk direct¬ 
ly to the customer, or a receipt may be issued 
to the customer at the control desk for rental 
shoes to be procured at the checkroom or pro 
shop or the house ball storage room. In the 
event the control counter will issue the shoes, 
sufficient storage space for these shoes must 
be provided. This space should be ventilated 
and BO designed as to prevent the accumu¬ 
lation of dust and dirt. A shoe sanitizer is 
needed Shoes should be kept within easy 
reach of the attendant. 

6. Many proprietors use the control counter 


to help display resale items, such as balls, 
bags, and shoes. They also dispense such 
bowler s aids as ball cleaning fluid, bowling 
SOS, grip aids, etc. These items should be dis¬ 
played within sight but not within reach of 
the customer. In larger establishments, retail 
sales of bowler s equipment and supplies are 
often handled at a pro shop where these items, 
together with bowling apparel and trophies, 
are stocked. The merits of this decentralization 
must depend on each individual installation. 

7. Control area should be able to observe 
billiard activity and have easy access to bar 
and/or snack restaurant area. This provides 
maximum utilization of personnel in slow 
periods of play to keep payroll at a minimum. 

Billiards in many areas of the country, the 
companion use of billiards in bowling estab¬ 
lishments has proved to be an extremely lucra¬ 
tive addition to the business. Some communi¬ 
ties have distinct ordinances governing public 
billiard rooms. On on ever widening scope, 
the billiard room is being planned as a semi¬ 


open area off the concourse and within easy 
control of the bowling control desk, which 
issues the playing balls (including the cue 
ball and chalk) in plastic racks. The customer 
is obliged, then, to return the full set of balls 
when play is completed or forfeit his deposit 
paid earlier (Fig. 10). 

Adequate player seating is a must. Gen¬ 
erally, a minimum of two seats per table is 
provided. Sand urns for cigarettes are also 
needed--ash trays get lost. Cocktail tables 
for soft drinks and sandwiches may also be 
provided. 

Frequently, small groups of tables are sec¬ 
tioned off by screen-type dividers within the 
room. This requires considerably more space, 
although it affords a luxurious air of semi¬ 
privacy Care must be taken to see that visual 
control is still maintained. 

A small space will be required for repair of 
cues and general billiard storage. 

Normally, three cushion or carom or snooker 
tables are isolated from pocket billiord tables. 

A minimum of 57 in for niie clearance is 
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Fig. 6 24-lane inttallation, cluttei ball returns. 
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needod between the table rail and any obstruc¬ 
tion over 30 in. high. 

The rooms generally have floors of vinyl 
asbestos tile or carpel. Carpet wears out three 
limes as fast; vinyl tile or vinyl asbestos is 
rmcommvnded 

Lighting of 50 to 75 footcandles of even 
intensity on the entire playing surface, which 
is 30 in. above the floor, is usually accom¬ 
plished with flush ceiling-mounled-type fix¬ 
tures centered over each table or with a com¬ 
plete luminous ceiling to eliminate shadows 
on the tables. Light sources should be shielded 
with louvers. 

Walls are light colored, decorative, and 
resistant to scuffing and soiling. Vinyl-coated 
products are frequently used for wall covering. 

fMeeting Rooms and Nurseries Meeting rooms and 
nurseries are often combined to perform a dual 
purpose. In this respect, it is necessary to 


survey the potential use of each function to 
ascertain that schedules will not coincide or 
overlap Meeting rooms generally require stor¬ 
age closet and toilet facilities, food and bever¬ 
age service, secondary egress, motion picture 
machine outlet and screen. 

Nurseries require storage closet and toilet 
facilities, drinking fountain, and secondary 
egress (may be to an enclosrtd exterior play 
yard) 

General lighting should be no less than 50 
footcandles of even illumination. 

In some areas, the word nursery implies 
the use of a registered or practical nurse. 
Therefore, the word is often changed to chd- 
dren's filayroom or toddlers’ room 

Locket Roomi The locker room is for ball stor¬ 
age cabinets only. 

Normally, separate locker rooms are pro¬ 
vided for male and female patrons. These are 


generally located in conjunction with the main 
bank of toilet facilities, and it is advantageous 
to plan access to the toilets through the locker 
rooms. This continuous traffic through a locker 
room is a deterrent to loiterers and malefac¬ 
tors. A bench for changing shoes is needed. 
In the case of women's locker rooms, this area 
often encompasses the powder bar area and 
lounge. 

In some areas, particularly the west and 
southwest, the locker room is a combined area 
open to the concourse and accommodates both 
sexes. The popularity of this arrangement is 
growing rapidly since it conserves space and 
provides for family use of one facility 

The locker room usually has a vinyl asbestos 
tile, ceramic tile, or terrazxo floor for easy 
cleaning. The room should be well lighted and 
ventilated. Since the ball storage cabinet units 
stand 6 ft tall against the walls, no particular 
wall treatment except paint is needed. In many 
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cHHttH. Open locker rooms use carpeted floors 
instead of tile or terrazzo. 

Washrooms Public toilets are areas of heavy 
traffic and require constant cleaning. Since 
they receive constant inspection by the public, 
they must bo kept immaculate. 

The entry to any public toilet must be 
screened to ensure privacy 

In some areas, the law requires a couch or 
lounge in public rest rooms for ladies. Mirrors 
are required in all rest rooms. 

JanKof's Closet The janitor s closet should con¬ 
tain a slop sink and storage area for general 
cleaning supplies and vacuuiir as well as floor 
polishers, lane dusters, gutter mops, lane 
maintenance machines, etc. 

It should be located close to the front of the 
lanes, usually off the concourse, and should 
be ventilated to the outside. 

Alt adequate size janitor’s closet, minimum 
4 by 6 ft; 6 by B ft preferred, is an asset to 
maintenance. 

Minaqer's Office Most establishments of 16 
lanes or over, and many smaller installations, 
provide on office facility. It is used by the 
manager and bookkeeper to perform necessary 
routine clerical duties such as material order¬ 
ing and record keeping. The office should be 
under the supervision of the control, check¬ 
room, or pro shop. 

The office should be well lighted, 75 to 100 
footcandles. A private toilet facility for the 
office is not normally provided; if public toilets 
are not clean enough for the manager, they 
are not suitable for the customer. 

Snack Bars Generally, the snack bar is the 
only food-handling facility in the bowling 
establishment. 

Except in circumstances that show com¬ 
plete justification, a complete restaurant opera¬ 
tion is not recommended, since experience 
shows that a restaurant operation normally 
does not show profit on the some scale par 
square foot as the other functions in the build¬ 
ing. The exceptions to this rule might be local 
areas where the restaurant is required for a 


bar or liquor license, or local areas whore the 
success of such a restaurant is assured inde¬ 
pendently of the bowling trade 

In any food-handling operation, the keynote 
to success is experience in the business. Such 
experience will point the way to efficient layout 
of space and equipment. 

As a rule, snack bars should be brightly 
illuminated and decorated in lively, bright 
colors conducive to food consumption. Main¬ 
tenance of walls and ceilings, as well os floors, 
counters, and equipment, is of prime impor¬ 
tance; and the careful selection of these mate¬ 
rials is mandatory. 

Air conditioning and exhaust of cooking 
odors require very careful planning. 

Automatic fire extinguishing systems should 
be installed over grills and deep-fat fryers and 
in hood ond duct assembly. This will provide 
maximum safety. 

Bats and Cocktail Lounges In the majority of 
instnllotions, the bowling center bar (or bars) 
functions for the convenience of bowlers and 
is not intended to rely on street traffic as a 
normal tavern must. 

The location of the bar within the bowling 
center is of prime importance ond is related 
to local laws, traffic flow, and drinking habits 
of bowlers in the local area If bowlers usually 
enjoy alcoholic beverages while bowling, a 
simple quick-service bar may be indicated in 
addition to the cocktail lounge. In bowling 
centers too large to be serviced by a single 
bar, a service bar or quickie bar on the con¬ 
course can furnish soft drinks, beer, or high¬ 
balls convenient for waitress service to the 
lanes or for consumption at the quick-service 
bar. Cocktails or fancy mixed drinks would 
bo available only at the cocktail bar. Some¬ 
times o service bar or quickie bar requires a 
special license. 

The decor of cocktail lounges and bars runs 
the gomut of interior decorating. It can be as 
plush or as simple as the owner decides. It 
may have live entertainment and it may even 
double as o restaurant facility. Bor size and 
seating capacity may bo governed by local 
or state ordinances. 

Normally in planning, consideration is given 


wall L‘NE with seating 



Fig. 10 Billiard table and spacing dimensions. 


to some food service in the cocktail bar, if 
only short-order sandwiches For this reason 
it is wise to locote the bar close to either the 
kitchen or snack bar. 

Often the meeting room facility is on exten¬ 
sion of the cocktail lounge, which con be easily 
screened off by use of a folding door for private 
functions. Toilet facilities, separate from the 
howling toilets ond lockers, ore frequently 
provided for the convenience of bar patrons. 
Often these facilities ore required by low 
locally. 

State and municipal ordinances govern, to 
a large degree, the construction of walls and 
entrances for places whore alcoholic products 
ore sold nnd/or consumed. 

Private "key club" operations are sometimes 
allowable where public bars are prohibited 

Provisions must be made for storage areas 
for supplies. Liquor storage should be locked. 
Beer requires supply storage (cases may bo 
stacked), pracooling, and an empty bottle 
sorting and storage area. Often o conveyor 
chute is used to remove empty bottles from 
the bar to sorting ond storage areas. Easy 
access from the street to the storage areas is 
rtecessary for delivery of supplies. 
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Minimum standards prepared by tho National 

PUBLIC SWIMMING POOLS 

DEFINITION AND POOL TYPES 

1» All artificially constructed s^^imming 
pools other than residential pools shall be 
deemed to be public swimming pools. This 
shall not be applicable to residential pools 
os defined or wading or spray pools, which 
shall be covered under separate sections. 

(a) Private pools which ore excepted 
herein shall be defined os follows: "Resi¬ 
dential swimming pools include all con¬ 
structed pools which are used or intended 
to be used as a swimming pool in con¬ 
nection with a single-family residence and 
available only to the family of the house¬ 
holder and private guests." 

(b) Classifications of Pools: For purposes 
of minimum standards, public swimming 
pools shall be defined as listed in the fol¬ 
lowing categories, based upon specific chor- 
acteristics of sixe, usage and other factors: 

Type "A"—Any municipol pool, community 
pool, public school pool, athletic or swim¬ 
ming club pool. 

Type "B"—Institutional pool (such os Girl 
Scout, Boy Scout, YMCA & YWCA, Camp¬ 
fire Girls and Boys" and Girts" Camps). 

Type '"C""—Country Club, large hotels of 
more than 100 units, with pools having a 
water surface area in excess of 1600 sq ft. 

Type "'D'"—Motels and apartments, multi¬ 
ple housing units, small hotels of less than 
100 units, not open to the general public 
and with pools having a water surface area 
not larger than 1600 sq ft. 

Type Treatment pools, therapeutic 

pools and special pools for water therapy. 

Type "F""—Indoor pools. 

Exceptions: The above categories sholl be 
the bosis for certain specific variations from 
the Minimum Standards for public swim¬ 
ming pools os a whole. 

NOTE: plans and specifications with sup¬ 
porting data, prepored by a professional 


Swimming Pool Instituto 

engineer or architect holding registration 
in the state where pool is to be constructed, 
shall be, os a prerequisite, submitted to and 
approval obtained from said state reg¬ 
ulator agency prior to award of any con- 
troct for equipment purchase or construc¬ 
tion. 

STRUCTURAL FEATURES, 

MATERIALS, MARKINGS 

2. Structural Stability: Alt public pools 
shall be constructed of an inert and endur¬ 
ing material, designed to withstand oil an¬ 
ticipated loading for both pool empty and 
pool full conditions. Working stresses shall 
be based upon predetermined ultimate 
strengths of materials used, with a factor of 
safety of not less than 2Va. 

Provision shall be made for the relief of 
pressures which might occur as a result of 
unbalanced exterior hydrostatic pressures, 
or means shall be provided for positive ond 
'Continuous drainage from under the pool 
floor or around the pool walls, whether 


ground woter is present, or might occur ot 
some future time. 

Special provisions shall be mode to protect 
the pool structures from both internol and 
external stresses which may develop due to 
freezing in cold climates. 

3. Obstructions: There shall be no ob¬ 
struction extending from the wall or the 
floor, extending into the clear area of the 
diving portion of the pool. There sholl bo 
a completely unobstructed clear distance of 
13 ft above the diving board. 

4 . Well & Floor Finish: Wall ond floor 
finish shall be of masonry, tile or other 
inert and impervious material and shall be 
reosonably enduring. Finish shall be mod¬ 
erately smooth and of a white or light color. 

5. Depth Markers: Depth of water shall 
be plainly marked ot or above the water 
surface on the vertical pool wall ond on 
the edge of the deck or walk next to the 
pool, ot maximum and minimum points 


The tiH'hnical (lain 
presented here eived 
basic requirements 
for public and -Mcmi- 
puhlic pool desifrn, 
s>'stems and equip¬ 
ment. It is intend^ 
by the NS PI to serve 
recommended mini¬ 
mum standards, and 
not as a model c(kIo. 



STANDS A 

BOARDS 

D-1 

Depth—Feel 1 

0 2 D3 

k Inches 

D-4 

D 5 

Length of Section—Feet A Inches 

1 A B C D E 

F 


Min. 

5-0 

4 6 

10-0 

9 9 

8-6 

5-0 

•6 0 

•9-0 

20 0 

1-0 

8 0 

3-Meter Board 














Max. 


5-6 




6 0 

10 0 






Min. 

5-0 

4-6 

8-6 

8 3 

7 6 

5-0 

•60 

•9-0 

15 0 

1-0 

8 0 

1-Meter Beord 














Max. 


5-6 




60 

10-0 






Min. 

5 0 

4 6 

8 0 

7 6 


2 6 

t6-0 

f6-0 

12-0 

1-0 

8-0 

Deck Level Board 














Max. 


5 6 



i 

1 4-0 

10-0 






•SAC May vary to attain 15 —0” Min. 
f B A C May vary to attain total 12 —0'* Min, 
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and at th« points of break between the 
deep and shollow portions and at interme¬ 
diate increments of depth, spaced at not 
more than 25 ft Intervals. Depth morkers 
shall be in numerals of 4 in. min. height 
and of a color controsting with background. 
Markers shall be on both sides and ends of 
the pool. 

6. Lifeguard Choirs: Each public swim¬ 
ming pool shall have at least one elevated 
lifeguard chair. This shall be presumed to 
be adequate for 2,000 sq ft of pool surface 
area and one additional lifeguard chair 
shall be provided for each additional area 
of 2,000 sq ft or froction thereof. Where 
a pool is provided with more than one life¬ 
guard chair and the width is 40 ft. or more, 
they shall be located on each side of the 
pool. In Types D & E pools, lifeguord 
chairs need not be provided. 

7. Life Line: A life line sholl be provided 
at or near the break in grade between the 
shallow and deep portions of a public swim¬ 
ming pool, with its position marked with 
colored floats at not greater than 5 ft spac¬ 
ing. Life line shall be not less than ^ 
in. min. dia.; its terminals shall be 
securely anchored and of corrosion-resist¬ 
ant material and of type which will be re¬ 
cessed or hove no projection which will 
constitute a hazard. 

8. Ladders: A minimum of one ladder shall 
be provided for each 75 ft of perimeter 
and not less than two ladders sholl be pro¬ 
vided at any pool. Where stairs ore pro¬ 
vided in a pool, one lodder moy be deleted 
for each set of stairs provided. A side hand¬ 
rail extending up above and returning to 
the horizontal surface of the pool deck, 
curb or coping shall be provided ot each 
side of each ladder. 

All stairs entering a public pool shall be 
recessed. An exception to this moy permit 
the construction of steps directly entering 
the pool and not recessed into the pool 
walls, in Types C, D, & E. 

POOL DIMENSIONS, 

WALKS, FENCES 

9. Shallow Minimum Depth: Every pub¬ 
lic swimming pool shall hove a minimum 
depth in the shallow oreo of the main 
swimming area of not less than 3 ft, nor 
more than 3 ft 6 in. from the overflow level 
to the floor. Exceptions moy be made for 
Types B. C, D & E pools, or in poofs built 
principally for instruction, or in a recessed 
orea of the main swimming pool where pool 


is of on irregular shape such as the leg of a 
T, I or 2. 

10. Shallow Area: In a swimming pool 
with a diving area, the shallow portion of 
the pool shall be defined as the portion 
between the shallow end ond the break 
point between the shallow area and the div¬ 
ing area. The slope of the floor shall be 
uniform from the break between the diving 
area and the shallow portion to the outside 
edge of the shollow portion and shall not 
be greater than 1 ft of slope in 12 ft, except 
in small Type B pools where the pool is 
less than 42 ft In overall length, In which 
case the rote of slope sholl not exceed 1 ft 
In 8 ft. 

11. Diving Area: The area of o public 
swimming pool where diving Is permitted 
shall be, in the case of o rectangular pool, 
at one end, or may be in o recessed area 
forming one of the legs of a T, L or Z 
shaped pool, divorced from the main swim¬ 
ming area by a life line, or may be a wholly 
separate pool structure. Exceptions to this 
moy be made in special-purpose type pools 
intended for training and instruction. 

Pools of the types wherein diving is permit¬ 
ted shall have adequate areo and depth of 
water for safe diving and the minimum 
depth and area characteristics for this area 
shall be as indicated in the accomponying 
chart. 

12. Diving Towers: Diving towers in ex¬ 
cess of 3-meters In height sholl not be con¬ 
sidered as acceptable in a public pool with¬ 
out special provisions, controls and definite 
limitations on their use. 

13. Vertical Woll Depth: As a minimum, 
the pool walls shall be vertical at all points 
for a depth of not less than 2 ft 6 in. 

14. Wolkst Walks shall be continuous 
oround the pool with a minimum width of 
8 ft of unobstructed clear distance Including 
a curb at the pool edge, if such a curb is 
used. Exceptions may be made In Types 
B, C, D, E, A F as follows: B-4 ft- C- 
4 ft; D—4 ft; E—No minimum; F—4 ft. 

A minimum of a 3 ft walk width shall be 
provided on the sides ond rear of any piece 
of diving equipment. 

Ail wolks, decks and terraces shall have a 
minimum slope of % In. per foot to droins 
or points at which the woter will have a 
free unobstructed flow to points of disposal 
ot oil times. 


The finish texture of walks must be non-slip 
and such that there will be no discomfort to 
bore feet. 

Hose bibbs shall be provided around the 
perimeter of the deck area at intervals such 
that all parts of the swimming pool deck 
area may be reached with o 50 ft hose. 

15. Fence: A wall or other enclosure of 4 
ft minimum height and with maximum 2 
in. mesh, 2 In. wide vertical openings, or 
otherwise so constructed as to be difficult 
to climb, shall be provided completely en¬ 
closing the pool area, all of which shall be 
paved. 

Exceptions may be mode for Types C & D 

In Types C & D where the fence is dis¬ 
pensed with, a hedge or other clear demar¬ 
cation shall be provided, with instructions 
and posting clearly defining the pool area 
os for bathers only and from which specto- 
tors and others in street clothes ore rigidly 
excluded. 

Access to the pool by bathers sholl be pro¬ 
vided only through the bathhouse or dress¬ 
ing room facilities, and any other fence 
opening shall be for service operations only. 

GUTTERS AND SKIMMERS 

16. Overflow OuHeri: An overflow gut¬ 
ter shall be installed continuous around all 
public swimming pools, with the excep¬ 
tion that it may be eliminoted in Types B, 
C, D & E. The overflow gutter may be 
eliminated across the top treod where steps 
occur. 

Overflow gutter shape, wherein the outer 
edge of the lip is flush with the pool wall 
above and below and the gutter entirely 
recessed, shall not be permitted. 

The overflow gutter depth below the over¬ 
flow lip shall be a minimum of 2 in. at 
the high points between drains. Th« drains 
shall be spaced at a maximum of 15 ft on 
centers and a slope provided in the bottom 
of not less than 2Vii in. in 10 ft. In no 
sense is this intended to preclude the use 
of roll-out or deck level type pools where 
other conditions ore met and satisfactory 
design is provided. In an installation where 
the overflow gutter is not carried to waste 
but is a part of the recirculation system, the 
provisions of spacing of drains and slope ot 
bottom of gutter may be modified but shall 
conform to good hydraulic design. 

The branch piping to each overflow gutter 
drain shall be not less than 2 in. 
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Where overflow gutter droini dischorge info 
sonitory sewers, o trop shall be provided 
In each main before discharge Into the 
sewer. 

The overflow gutter morns shall have a 
sufficient minimum size and be increased as 
necessory to corry the overflow water freely 
with a maximum of 2 ft pressure head or 
surcharge, at all times. 

Where overflow gutters discharge Into o 
sanitary sewer or storm sewer, on air^ap 
of not less than 1 ft shall be provided be¬ 
tween the point of discharge of the gutter 
and the drains into the sewer, or a relief 
monhole sholl be provided where surcharge 
or back pressure will overflow at a point not 
less than 12 in. below the elevation of the 
overflow gutter fittings in the gutter. 

Disposal of water from the overflow gutters 
may be either to waste or may enter the 
circulation system and be filtered and re¬ 
turned to the pool. 

17. Surface Skimmers: Skimmers may be 
permitted in lieu of overflow gutters on 
swimming pools of Type B, C. D & E, pro¬ 
viding acceptable handhold is installed. At 
leost one skimming device shall be provid¬ 
ed for each 800 sq ft of surface area or 
froction thereof. The handhold must be no 
more thon 9 in. above the normal water 
line. Skimming devices shall be built into 
the pool wall, shall adequately remove 
floating oils and waste and shall meet 
the following general specificatians: 

(a) Each skimmer shall be designed for a 
flow-through rate of at least 30 gallons per 
minute and the total capocity af all skim¬ 
mers in any pool shall be approximately 
50% of the required filter flow of the re¬ 
circulation system. 

(b) They shall be automatically adjustable 
to variations in water level over a range of 
at least 3 in. 

(c) An easily removable and cleanable 
basket or screen through which all overflow 
water must pass shall be provided to trap 
large salids. 

(d) The skimmer shall be provided with a 
device to prevent airlock in the suction line. 
If an equalizer pipe is used, it shall provide 
an adequate amount of makeup water for 
pump suction, should the water of the pool 
drop below the weir level. This pipe shall 
be at least 2 in. in diameter and shall be 
located at least 1 ft below the lowest over¬ 
flow level of the skimmer. 


(e) An equalizer line shall be provided 
with a valve that will remain tightly closed 
under normal operating conditions, but will 
automatically open at a differential of not 
more thon 4 in. between the pool level ond 
the level of the overflow tank. 

(f) The overflow weir shall be of sufficient 
length to maintain a rate of flow of at 
least 20 gallons per minute per lineal foot 
of weir tip. 

Ig) Skimmer shall be of substantial, endur¬ 
ing and reasonably corrosion-resistont ma- 
teriol. 

One skimmer will be placed at a point in 
the pool opposite the direction of prevailing 
summer winds. 

FILTRATION 

18. Recirculation and Filtrafions: All 

public swimming pools shall have recirculo- 
tion and filtration equipment provided for 
water purification in accordance with cri¬ 
teria in this report. 

19. Filters, Sand: These minimum stond- 
ards shall apply, where applicable, to either 
gravity or pressure sond filters. 

Filter tanks shall be designed with a factor 
of safety of 4 in relation of working pres¬ 
sure to ultimate strength. 

The filter bed shall consist of suitable 
grades of filter sand and a supporting bed 
of graded gravel ar other porous material 
which shall serve to support the filter bed 
and distribute both filtered and backwash 
water uniformly. The supporting bed con¬ 
sisting of graded gravel or other material 
shall support not less than 20 in. of filter 
media consisting of silica sand or other 
durable, inert material with an effective 
size between 0.4 and 0.55 mm, and a uni¬ 
formity coefficient not exceeding 1.75. 

The minimum freeboard to the draw-off 
point shall be not less than 12 in. above 
the normal level of the top of the filter 
bed. The minimum backwosh rate shall be 
not less than 12 gallons per square foot of 
filter bed per minute. 

Where anthracite cool or other filter medio 
is employed, the freeboard shall be ade¬ 
quate to prevent the media being carried 
off to woste when the filter bed is back- 
washed at o rate adequate to corry off 
foreign material filtered from the water. 
The freeboard and the rate of bockwosh 


shall be the subject of individual design, 
based upon specific gravity of the medio. 

Under droin system shall be such that uni¬ 
form distribution of backwash water sholl 
be provided over the entire bed area. 

Ratio of total under-drain orifice oreo to 
total orea of bed shall be not less than 
0.25 per cent. 

Orifices in the under-drain system shall be 
spaced at approximately 6 in. on centers 
both woys throughout the oreo of filter bed. 
The total orifice area moy be provided by 
means of porosity of the material over the 
total under-drain area. 

Under-drain system shall be provided of ma¬ 
terial which is corrosion-resistant and en¬ 
during. wherein the orifices shall be so de¬ 
signed and of such material that they will 
maintain approximately constant area. 

Where the under-drain system is of mani¬ 
fold and lateral type, the total area of the 
manifold sholl be equal to not less than the 
totol oreo of the laterols. The total area of 
the laterals shall be not less than 1*4 times 
the total oreo of the orifices. 

Design rate for sand filters sholl be 3 gal¬ 
lons per minute, per squore foot of bed 
oreo, as a minimum standard. 

The filter plont shall be provided with in¬ 
fluent and effluent pressure gauges, bock- 
wash sight glass and air-relief valves. 

The filter plant shall be provided with face 
piping and valving to permit the functions 
of filtering to pool or bockwashing to waste 
with the battery as a whole or any unit 
operated singly. 

The filter plant shall be provided with 
meons for draining oil filter units and 
piping, so that all parts of the system may 
be completely drained to prevent damage 
from freezing. 

Eoch filter unit shall be provided with on 
occess opening of not less than a stondard 
11 in. by 15 in. manhole and cover. 

Pressure filter tanks shall be supported by 
jock legs or other supports to give a free 
movement of air under each tank and to 
permit access for painting. 

Filter turn-over cycle shall be of capacity 
to completely filter the entire pool body in 
not more than 8 hours. 
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20. Filters, Diatomite: Where diatomite 
filters are used, they may be of either pres¬ 
sure or vocuum type. The filter rate shall 
not exceed 2.5 gpm per square foot of filter 
surface area. 

The cycle of operation between cleoning of 
the diatomite filters shall be not less than 
a 24 hr period of continuous operation and 
this shall not be deemed to apply to initial 
operation of a pool, but only after operation 
for a period of 3 days or such period as is 
necessary to initially clear the pool. 

Provisions shall be made to introduce a 
pre-coal to completely cover the filter ele¬ 
ments, upon placing the equipment in ini* 
tial operation and/or ofter each cleaning. 
The equipment shall be so arronged that 
during pre-coating, the effluent will be re¬ 
filtered or disposed to waste without passing 
into the pool until the effluent is clear of 
suspended matter. 

Equipment shall be provided for the con¬ 
tinuous feed of filter aid to the filter influ¬ 
ent and the equipment shall have a copacity 
to feed not less than 0.1 lb of this material 
per square foot of filter area over o 24 hour 
period. 

Exceptions to the above moy be made in 
Types B, C, D, E & F pools, In cases where 
this equipment need not be provided. 

The tank containing the diatomite filter ele¬ 
ments shall be constructed of intermediate 
carbon steel, plastic or other suitable ma¬ 
terial which will satisfactorily provide re¬ 
sistance to corrosion, with or without coat¬ 
ing, and shall be of adequate strength to 
resist all stresses resulting from loading with 
a factor of safety of 4, in relation to the 
ultimate strength. 

The septum or elements which support the 
filter aid shall be of corrosion-resistant ma¬ 
terial and shall be provided with openings, 
the minimum dimension of which shall be 
not greater than 0.005 in. 

The septa shall be constructed to be ode- 
quately resistant against crushing or defor¬ 
mation, with the moximum differential 
pressure between influent and effluent of 
not less than the maximum pressure which 
can be developed by the circulating pump 
and of adequate strength to resist the stress¬ 
es developed by the cleaning operation, 
with the impact developed from an acceler¬ 
ated washing operation. 

In the complete filter installation, where 
dissimilar metals are used which may set 


up galvanic electric currents, the metals 
shell be insulated with a suitable dielectric 
which will satisfactorily prevent corrosion 
from electrolysis. 

The filters shell be designed and instolled 
in such a manner that they can be readily 
disassembled and elements removed and 
they shall not be installed where inadequate 
working space above or around is available 
for such disassembling. 

The filter plant shell be provided with pres¬ 
sure differential gages and air-relief outlets 
where necessary. 

21. Filters, Other: In the absence of com¬ 
plete information on operoting choracteris- 
tics, durability, etc., of cortridge and other 
type filters, no minimum standards can be 
established at this time and their installa¬ 
tion on public pools may only be made on 
a trial basis. 

22. Compound Gouge: The pump suction 
header shall be provided with a compound 
gauge between the pump strainer and the 
pump, which will indicote both positive 
ond negative head. 

23. Strainers: At all pressure type filter 
plants or where the circulating pump is 
used for vacuum cleaning the pool, a suit¬ 
able strainer or screen shall be provided 
to remove solids, debris, hair, lint, etc. 
Where a wet well is provided, the stroiner 
shall consist of a removable screen through 
which all water entering the pump shall 
pass. Where no wet well is provided or 
where the suction cleaner or any other suc¬ 
tion line is piped directly from the pool to 
the pumps, a pot-type strainer with remov¬ 
able strainer basket shall be provided. The 
strainer bosket shall be of rigid construc¬ 
tion sufficiently strong to prevent collaps¬ 
ing when clogged. One extra strainer basket 
shell be provided. 

Any type of screen or strainer basket shall 
be fabricated of a corrosion-resistant ma¬ 
terial or shall have a protective coating of 
such material. 

Screen or strainer basket shall have maxi¬ 
mum openings no greater than % the sixe 
of the solids which will pass through the 
pump impeller without clogging ond the 
total clear area of all openings shall be not 
less than 4 times the area of the largest 
sixed pipe from the pool to the stroiner in¬ 
fluent. 

24. Rate-of-Flow Indicator: Every swim¬ 
ming pool provided with recirculation and 


refiltration system shall be provided with 
a rate-of-flow indicator on the pump dis¬ 
charge line leading to the filters and shall 
be colibroted for measuring both water for 
filtration and backwash and the activating 
element creating the pressure differential 
for indication of flow shall be installed with 
adequate clear distance upstream and 
downstream to obtain a reasonable degree 
of accuracy. 

The rate indicator shall be calibrated for 
and provided with a scale reading in gal¬ 
lons per minute and shall have a range of 
10% below the established filtration rate 
and 10% above the backwash rate estab¬ 
lished. 

Where diatomite filters ore used, the acti- 
voting element of the flow indicator shall 
be installed in the filter effluent line 

POOL POPULATION, 

SANITARY FACILITIES 

25. Capocify of Pool In Rathors: The 

maximum number of persons in bathing ot- 
tire within the pool enclosure or the bath¬ 
ing area shall be limited to one person per 
20 sq ft of pool and deck area combined. 

26. Bathhouse: Adequate dressing and 
sanitary plumbing facilities shall be pro¬ 
vided for every public swimming pool. An 
exception to this may be made in Types 
B, C, 0, E & F pools where available facili¬ 
ties ore provided in connection with the 
general development for other purposes, 
etc., of adequate capacity and number, in 
close proximity to the pool 

Every bothhouse shall be provided with 
separate facilities for each sex with no in¬ 
ter-connection between the provisions for 
mole and femole. The rooms shall be well- 
lighted, drained, ventilated and of good con¬ 
struction, with impervious materials em¬ 
ployed in general, finished in light colors 
and so developed and planned thot good 
sanitation can be mointoined throughout 
the building at all times 

(a) Minimum sonitory plumbing facilities 
shall be provided os follows. 

Males: One water closet combination, one 
lavotory and one urinal shall be presumed 
to be adequate for the first 100 bathers. 

One woter closet and one urinal sholl be 
provided for each additional 150 bathers or 
major fraction thereof. One lavatory shall 
be provided for each 200 additionol bothers. 
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A mirtimum of three shower heeds sholl 
be provided which shall be presumed to be 
adequate far the first 150 males ond or^e 
shawer outlet shall be provided for each 
additianal 50 male bathers. 

fomafes: A minimum of two water closet 
combinations sholl be provided in each 
bathhouse building ond this shall be pre¬ 
sumed to be odequote for the first 100 fe¬ 
males. 

One odditionol water closet combination 
shall be provided for each additional 75 
females or fraction thereof. 

A minimum of two shower heods shall be 
provided, which shall be presumed to be 
adequate for the first 100 females and one 
shower shall be added for eoch 50 ad¬ 
ditional females 

One lavatory shall be provided os a mini¬ 
mum, which shall be considered odequate 
for the first 75 females. One additional 
lavatory shall be provided for each addi¬ 
tional 75 females in ottendonce. or major 
fraction thereof. 

These minimum criteria for bathhouse 
plumbing facilities shall be based upon the 
anticipated maximum attendance in bath¬ 
ers. Facilities for either sex shall be based 
upon a rotio of 60% of the total number 
of bathers being male and 40% being fe- 
mole. 

Shower and dressing booths shall be pro¬ 
vided in female dressing space and dress¬ 
ing booths shall be provided with curtains 
or other means of seclusion. This condition 
may be subject to variation for schools and 
other institutional use where a pool may 
be open only to one sex at a time. 

(b) Drinking Fountain: Not less than one 
drinking fountoin sholl be provided avail¬ 
able to bathers both at the pool and in the 
bathhouse. 

(c) Hose Bibbs: Hose bibbs shall be pro¬ 
vided for flushing down the dressing rooms 
ond bathhouse Interior. 

The floors of the bathhouse shall be con¬ 
crete, free of joints or openings and shall 
be continuous throughout the area with a 
very slight texture to minimize slipping but 
which shall be relatively smooth to ensure 
complete cleaning. Floor drains sholl be 
provided to ensure positive drainage of all 
ports of the building with a slope in the 
floor of not lest than V 4 In. per foot, toward 
drains. 


(d) Hot Wofer; Heated water will be pro¬ 
vided ot all shower heads. Water heoterand 
thermostatic mixing valve shall be inacces¬ 
sible to bothers and will be capable of 
providing 2 gpm of 90 F. water to each 
shower heod, ond no other water sholl be 
supplied. 

No differences in elevation, requiring steps, 
sholl be provided in the interior of male 
and female dressing areos. No steps shall 
be permitted between the bathhouse and 
the pool deck oreas adjoining and should 
it be necessary that the bathhouse floor be 
of a different elevotion from the pool 
decks, ramps shall be provided at the ac¬ 
cess doors. Where ramps are used between 
the bathhouse ond pool decks, the slope 
sholl not exceed 3 in. per ft and shall 
be positively non-slip. 

All partitions between portions of the dress¬ 
ing room areas, screen partitions, shower, 
toilet and dressing room booths shall be of 
durable material not subject to damage by 
water and shall be so designed that a water 
way Is provided between the partitions and 
floor to permit thorough cleaning of the 
floor area with hoses ond brooms. 

(e) Soop dispensers: Soap dispensers for 
providing either liquid or powdered soap 
shall be provided at each lavatory and be¬ 
tween each pair of shower heads and dis¬ 
pensers must be of all-metal or plastic type 
and no glass permitted in these units. 

(f) Mirrors: Mirrors shall be provided over 
each lavatory and toilet paper holders shall 
be provided at each water closet combina¬ 
tion. 

(g) Woter: All water provided for drinking 
fountains, lavatories and showers shall be 
potable and meet the requirements and con¬ 
form with the stondards of the U. S. Pub¬ 
lic Health Service. 

27. Food Sarvicat Where provision is 
mode for serving food and/or beverages at 
the pool, no containers of glass or other 
material which might be a hazard to bath¬ 
ers' feet, when broken, sholl be used. The 
orea sholl be so arranged and posted to 
prohibit the consumption of food and bev¬ 
erages on the pool decks proper. 

ELICTRICAL REQUIRIMENTS 

2B. Lighting and Wiring 

(a) Submarino Lighting: Where submarine 
lighting is used, not less than 0.5 watts 
sholl be employed per squore foot of pool 
area. 


(b) Area Lighting: Where submarine light¬ 
ing is employed, area lighting shall be pro¬ 
vided for the deck areas and directed to¬ 
ward the deck areas and away from the 
pool surface insofar as practical in a total 
copacity of not less thon 0.6 wotts per 
square foot of deck area. Where submarine 
lighting is not employed and night swim¬ 
ming is permitted, area and pool lighting 
combined shall be provided in an amount 
of not less than 2 wotts per square foot of 
total oreo. 

(c) All wiring in connection with require¬ 
ments for a swimming pool for lighting or 
power sholl conform with the codes of the 
Notional Underwriters' Laboratories (Na¬ 
tional Electric Code). 

(d) In oddition to any other grounding, 
eoch submarine light unit sholl be indi¬ 
vidually grounded by meons of a screwed 
or bolted connection to the metal junction 
box from which the branch circuit to the 
individual light proceeds. 

(e) Overhead Wiring: No electrical wiring 
for lighting or power shall be permitted to 
pass overhead within 20 ft of the pool en¬ 
closure. 

DRAINAGE PIPING 

29. Mechanical Pool Fittings: Where 
overflow gutters are installed, outlet spac¬ 
ing shall not be greater than 15 ft on cen¬ 
ters. 

Overflow gutter branch lines from each 
drain fitting sholl be not less than 2 in. 
IPS, 

Pool inlets and outlets shall be provided 
and arranged to produce a uniform circula¬ 
tion of water and the mointenance of uni¬ 
form chlorine residual throughout the pool; 
there shall be at least four Inlets for the 
imollest pool. 

Provisions shall be made to odjust the flow 
through all inlets. 

Maximum flow rates (in gpm) through 
various sized inlet branches shall be not 
more than as follows: Size & gpm; 1 in. 

10; I'i in. = 20; IVb in. = 30; 2 in. = 50. 

In pools with surface area greater than 
1500 sq ft or length in excess of 60 ft, 
inlets shall be placed around the entire 
perimeter. In any case, on adequate num¬ 
ber of Inlets shall be provided, properly 
spaced and located to accomplish complete 
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recirculation and the maintenance of a 
uniform and adequate sterilizing medium 
ot all times. 

30. Main Drain Spacing: When the out* 
lets to pool pump suction are installed 
near the end of a pool, the spacing shall 
be not greater than 20 ft on centers. An 
outlet shall be provided not more then 15 
ft from side wall. 

The outlet grate clear area shall be such 
that when the maximum flow of water is 
being pumped through the floor outlet, the 
velocity through the clear area of the grate 
shall not be greater than 1V^ ft per second. 
Outlet grates shall be anchored and open¬ 
ings in grates sholl be slotted and the 
minimum dimension of slots sholl be not 
more than in. 

Where outlet fittings consist of parallel 
plates, of so-called onti>vortex type where 
the water enters the fittings from the sides 
rather than through a groting focing up¬ 
ward, entronce velocities may be increosed 
to 6 ft per second. 

All pool fittings shall be of non-corrosive 
material. 

31. Piping: The determination of sizes of 
pipe, fittings and valves on the complete 
main pump suction line from the swimming 
pool shall be based upon a rote of friction 
losses for piping of not more than 6 ft per 
100 ft of pipe, based upon Hozen Willioms 
formulas for 15-year old piping. 

All piping on the discharge side of the 
pump for filtration and to the point for 
dischorge of bockwash water from the filter 
plant sholl have pipe sizes determined on 
a basis of friction losses which shall be not 
more that) 12 ft per 100 ft and the velocity 
in any pipe shall not exceed 10 ft per second 
and pipe selection shall be made bosed 
upon Hazen-Williams formulas for 15-year 
old pipe. In the determination of pipe sizes 
required, the criterion which would call for 
the largest pipe size shall govern. 

All pool piping shall be supported by piers 
or otherwise to preclude against possible 
settlement which will either provide dirt 
traps or air pockets and a condition which 
would result in rupture of the lines. 

All pressure and suction lines shall hove 
a uniform slope in one direction of not 
less than 3 in. per 100 ft. Grovity waste 
lines around the pool 6 in. or smaller shall 
hove a minimum slope of Ve in. per ft. 
Lines larger than 6 in. and all outfall waste 
mains shall be designed with o size of pipe 


ond slope to freely corry the maximum 
flows required with no surcharge or back 
pressure in the lines. All piping and equip¬ 
ment shall be provided with positive means 
of completely draining all woter to prevent 
damage from freezing. 

32. Direct Connections to Utilities: No 
direct mechanical connection between a 
source of domestic water supply shall be 
made to a swimming pool or to its piping, 
thereby eliminating a cross connection to 
what may become o source of contamina¬ 
tion. 

The woter supply for filling the pool, when 
derived from a potable supply, shall be by 
means of an over-foil fillspout to the pool, 
or an over-fall supply to a surge tank, 
wherein the water will freely overflow at 
deck level or the top of the surge tank, 
before coming into contoct with the water 
supply outlet. 

The disposition of sanitary sewage from the 
bathhouse shall be into a sanitary sewer. 
a septic tank or other waste line which 
meets with the approval of local health 
authorities. 

Whenever any woste from the swimming 
pool is connected to o sanitary sewer or a 
storm sewer, an air-gap or a relief man¬ 
hole shall be provided which will positively 
preclude ogoinst surge or backflow intro¬ 
ducing contaminoted water into the swim¬ 
ming pool or the water treotment plant as 
covered elsewhere. 

33. Pump and Motor: Pump and motor 
unit shall be provided for recirculation of 
the pool woter which hos been selected for 
performonce and will meet the conditions 
of quantity required for filtering and clean¬ 
ing the filters with the total dynomic head 
developed by the complete system. The re¬ 
quirements for filtration shall be based 
upon the maximum head loss developed im¬ 
mediately prior to washing the filters. The 
motor shall be non-overloading in con¬ 
tinuous operotion for filtration under all 
conditions but may be overlooded within 
the service factor for conditions of backwash 
and for emptying the pool. 

Pump performance curve for the unit to be 
installed shall be provided and submitted 
to proper authorities. 

34. Vacuum Claoner: Where facilities are 
installed integrally in the pool piping system 
for the operation of a vocuum cleaner, the 
piping shall be required to produce not 
more than 15 ft total head loss at the pump. 


while moving four gollons per minute per 
lineal inch of cleaner heod. 

35. Sterilizing Agent: Some means of 
sterilizing the pool water shall be used 
which provides a residual of sterilizing 
agent in the pool water. Either chlorine or 
bromine may be used for this purpose. In 
either case, adequate feeding equipment 
and equipment for testing residuols must 
be employed. Inasmuch os chlorine is al¬ 
most universally used, minimum standards 
for the use of chlorine are given below 

In all public pools, chlorine sholl be sup¬ 
plied by means of a gas chlorinator which 
controls and introduces the chlorine gas 
into water solution and introduces it into 
the pool water. Exceptions to this moy be 
made in Types B, C, 0, E & F swimming 
pools, where chlorine may be opplied in 
the form of hypochlorites fed by a positive 
feed pump suitable for use with hypochlo¬ 
rite in solution. 

Equipment for supplying chlorine or com¬ 
pounds of chlorine shall be of capacity to 
feed 1 lb of available chlorine per 3000 
gallons of pool volume per 24-hour period. 
This may be reduced by 50% for Type E 
pools. 

36. Instructions: All valves shall be per¬ 
manently tagged and valve operating sched¬ 
ule shall be provided for every operation. 
Instructions shall be supplied in not less 
than two copies. 

POOL WATER AND TREATMENT 

37. Chlorine Compartment: Where gase¬ 
ous chlorine equipment is provided below 
grade in a filter room or In any part of a 
building which provides housing, the me- 
chonicol proportioning device and cylinders 
of chlorine shall be housed In a reasonably 
gas-tight corrosion-resistant and mechanical¬ 
ly vented enclosure. Air-tight duct from the 
bottom of the enclosure to atmosphere in 
on unrestricted area and o motor-driven 
exhaust fan capable of producing at least 
one air change per minute shall be pro¬ 
vided. Automatic louvers of good design 
near the top of the enclosure for admitting 
fresh air are required. An opening at least 
18 in. square, glazed with clear glass, and 
artificial illumination shall be provided in 
on amount such that the essential perform¬ 
ance of the equipment may be observed, 
ot all times, without opening the enclosure. 
Electricol switches for the control of orti- 
ficial lighting and ventilation shall be on 
the outside of the enclosure adjacent to the 
door. The floor area of the enclosure shall 
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be of adequate size to house the chlorinator 
fan, scales and one extra chlorine cylinder. 
Gas mask approved by the Bureau of Mines 
for protection agoinst chlorine gas shall be 
provided, mounted outside the chlorine 
compartment. 

33. Coagulant Feeder: Coagulant feeder 
of cast-iron pot type with piping arranged 
to provide o restriction in the flow or other 
means of erecting a pressure differenliol 
which will circulate a portion of the filter 
influent on a rotio proportionate to the rote 
of flow shall be provided. Pot shall be of 
good grade gray cast iron with quick-remov- 
oble, tight-gasketed cover ond will be piped 
with IPS bross pipe to circulate through the 
feeder with a topping ot the bottom of the 
feeder for entering water and a tapping at 
the top for supplying coagulant solution to 
the filter influent. Control volves, one of 
which shall be needlepoint type, and o 
droin cock for draining the equipment when 
the plant it out of operation sholl be pro¬ 
vided. The capacity of the pot shall be not 
lets than 2 oz of lump or nut potassium 
alum per square foot of filter bed area. 

39. Testing Equipment: A test set shall 
be provided for the determination of free 
chlorine residual and the pH hydrogen-ion 
content in the pool water of colorimetric 
type with test tubes and supply of phenol 
red solution and orthotoluidine agents. 


Color standards shall be as follows and the 
carrying case and test tubes shall be pro¬ 
vided of plastic or other material which is 
permanent and unbreakable: 

Chlorine color standards—0.1, 0.3, 0.6, 0.8 
ppm, pH color standards—6.8, 7.2, 7.6, 8.0 

40. Quality of Water: The equipment 
when operated in accordance with the man¬ 
ufacturer's instructions, shall provide water 
meeting the following standards: 

(1) Shall meet U.S. Public Health Service 
requirements for bocteriologically potable 
water. 

(2) Shall have o degree of clarity such that 
a disc 2 in. in diameter which is divided 
into quodrants In alternate colors of red 
and black shall be clearly discernible 
through 15 ft af water and the different 
colors readily distinguishable. 

(3) Shall have a minimum free avoiloble 
chlorine residual at any point in the pool 
of not less thon 0.25 ppm and not more 
than 1.0 ppm at any time. 

(4) The pH or measure of hydrogen-ion 
content at no time shall be below 7.0 and 
shall be maintoined between this limit and 
8.0 on the hydrogen-ton scale. 


41. Pool Temperature: Temperature of 
indoor pools shall be maintained between 
75 and 85 F., with exceptions mode in Type 
E pools. 

WADING POOLS 

By definition, o wading pool shall normally 
be a small pool for non-swimming children, 
only, used only for wading and shall have 
a maximum depth at the deepest point not 
greater than 24 in. 

Owing to the high degree of pollution like¬ 
ly to be present, a wading pool shall hove 
a maximum turn over cycle of 4 hours. The 
supply to the woding pool sholl consist of 
filtered and chlorinated woter from the 
large pool filtration ond recirculation sys¬ 
tem. The circulating outlets from the wad¬ 
ing pool moy be wasted or moy be re¬ 
turned to the circulation system of the large 
pool at the suction side of the pump for 
re-filtration. Also o waste outlet sholl be 
provided at the deepest point of the wad¬ 
ing pool, by means of which it sholl be 
completely emptied to waste. 

In general, standords.of sanitation in cir¬ 
culation, surface skimming and all other 
details shall be equal or superior to those 
for swimming pools. It is considered to be 
very desirable to instoll a spray pool in 
lieu of a wading pool, wherein no water 
stands at any time but is drained owoy 
freely os it sprays over the oreo. 


By R JACKSON SMITH, A/A, Eggors and Higgins, Architects 


DIVING POOLS 

Separation of swimming and diving pools 
has long been common practice obrood and 
is an increasing trend in the United States. 
Diving does not require a very large pool, 
but it must be deep—at least 14 ft below o 
10-meter platform. A swimming pool must 
be large in area, but it need be no more 
thon 4 or 5 ft deep and can have a flat 
bottom 


Olympic requirements for diving pools are 
shown in the accompanying diagrom ond 
table. Minimum requirements can be met 
with a pool 35 by 45 ft, but o somewhat 
larger size, e g., 60 by 60 ft, is usually ad¬ 
visable. A water-curling arrongement should 
be provided so that the diver con see ex¬ 
actly where the surfoce of the water is, if 
outdoors, the pool should be oriented so 
that the sun is not in the diver's eyes. Un¬ 
derwater observation ports ore desiroble. 


Diving pool and platform dimensions for competitive swimming 
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Residential Swimming Pools 

Minimum itandords prepared by the Notional Swimming Pool fn*fi>u/e 


RESIDENTIAL SWIMMING POOLS 

The technicol doto presented here give bosk 
requirements for residentiol swimming pool 
design, systems and equipment. It is intended 
by the NSPI to serve os recommended mini¬ 
mum stondords ond not os o model code. 


DEFINITIONS 

AND NOMENCLATURE 

1. Swimming Pool~Any constructed pool, 
used for swimming or bothing over 24 in. 
in depth, or with a surfoce oreo exceeding 
250 sq ft 

2. Rosidentiol Swimming Poel^Any 

constructed pool which is used, or intended 
to be used as a swimming pool in con¬ 
nection with o single family residence. 

3. Main Outlet— The outiet(s) at the deep 
portion of the pool through which the main 
flow of woter leaves the pool. 

4. Main Suction— The line connecting the 
moin outlet to the pump suction. 

5. Vacuum Fitting— The fitting in the wall 
of the pool which is used os on outlet for 
connecting the underwater suction cleoning 
equipment. 

6. Vacuum Piping— The piping which con¬ 
nects the vacuum fitting to the pump suction. 

7. Return Piping— The piping which car¬ 
ries tTte filtered water from the filter to the 
pool. 

$. Inlot— The fitting or opening through 
which water enters the pool. 


9. Face Piping— The piping with oil valves 
and fittings which is used to connect the 
filter system together os o unit. 

10. Recirculating Piping— The piping 
from the pool to the filter ond return to the 
pool, through which the water circulates. 

11. Backwash Piping— The piping which 
extends from the backwash outlet of the 
filters to its terminus at the point of dis¬ 
posal. 

12. Receptor— An opproved fixture or de¬ 
vice of such moterial. shope and capacity 
as to adequately receive the discharge from 
indirect waste piping, so constructed ond 
located as to be readily cleoned. 

13. Filter— Any moterial or opporotus by 
which woler is clarified. 

14. Underdroin— An oppurtenonce ot the 
bottom of the filter to assure equal distribu¬ 
tion of water through the filter media. 

15. Filter llomont— that part of a filler 
device which retains the filter media. 

16. Recirculating Skimmer—A device 
connected with the pump suction used to 
skim the pool over a self-adjusting weir and 
return the woter to the pool through the 
filter. 

17. Overflow Gutter— A trough in the 
wall of the pool which may be used for 
overflow and to skim the pool surface. 

IB. Filter Medio- The fine material which 
entraps the suspended particles. 

19. Filter Sand— A type of filter media. 


20. Filter Rock—Graded rock ond gravel 
used to support filter sand. 

21. Pool Depths—The distance between 
the floor of the pool and the maximum 
operating level when pool Is in use 

22. Pool Decks—The paved area around 
the pool 

23. Width and Length— Shall be de¬ 
termined by actual water dimensions. 

24. Lifeline Anchors— Rings in wall of 
pool at transition point between shallow 
and deep areo. 

CONSTRUCTION 

The design ond construction, os well os all 
equipment ond moterials. shall comply with 
the following requirements: 

1. Structural Design— The pool structure 
shall be engineered and designed to with¬ 
stand the expected forces to which it will 
be subjected. 

2. Wall Slopes— To a depth of 5 ft from 
the top, the wall slope shall not be more 
than 1 ft horizontal in 5 ft vertical. 

3. Floor Slopes— The slope of the floor in 
the shallow end shall not exceed 1 ft ver¬ 
tical to 7 ft horizontal. The transition point 
between shallow and deep water shall not 
be less than 4*6 or more thon 5 ft deep. 

4. Lifeline Anchors— Provide recessed 
lifeline anchor in wall of pool at transition 
point between shallow and deep oreo. 

5. Diving Area— Minimum depths and dis¬ 
tances shall be as shown in table below. 


DIVING AREA-MINIMUM DEPTHS AND DISTANCES 


1 

Diving 

Boards 

Maximum • 
Distance | 

Above 

Water, in. 1 

Minimum 

Depth, 

ft 

Distonce 
frem Diving 

Wall, ft 

Distonce from 
Deep Point to 
Tronsitlon 

Point, ft 

1 1 

Minimum 

Overhong, 

ft 

1 

Minimum Width 
to Center of 
Boord, ft 

Deck Level 

18 ' 

8 

10 

10 

2H 

7 

Residential 

30 

8 

11 

11 


7h 

1 meter 

39.37 I 

8Vi 

12 

12 

1 

3 

8 
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MECHANICAL 

1. Filtars—Every pool shell be equipped 
with a recirculating system capable of filter¬ 
ing the entire contents of the pool in 18 
hr*, or less, when the flow is calculoted 
at a maximum of 5 gallons per minute, per 
square foot of filter area. 

a. Filters shall be capable of maintaining 
the clarity of the water to permit the ready 
identification, through an 8 ft depth of wa- 
er, of a disc 2 in. in diameter, which is 
divided into four quadrants in alternate col¬ 
ors of red ond white. 

b. Filter capocity sholl be such thot it need 
not be cleaned more frequently than once 
every four days under normal operation. 

c. All filters shall be equipped with in¬ 
fluent and offluent pressure gauges, to de¬ 
termine the pressure differentiol ond fre¬ 
quency of cleaning. 

d. Ail filter systems shall be equipped with 
an air release at the high point in the sys¬ 
tem. Each filter shall be provided with 
a visual meons of determining when the fil¬ 
ter has been restored to original cleanliness. 

e. Operating instructions shall be posted on 
every filter system and all valves shall be 
properly designated with metal togs, in- 
dicoting purpose. 

2. Sond Protfwro Flltort—Sand filter sys¬ 
tems shall be designed and installed to op¬ 
erate at a rate not to exceed 5 gallons per 
minute, per sq ft of filter orea and to bock- 
wash at a minimum rate of 10 gallons per 
minute, per sq ft of surface area. 

a. Filter tanks shall be fabricated to 1956 
ASME Specifications for noncode pressure 
vessels, with the exception that standord 
type dished and flanged heods may be used. 
Tanks shall be built for a minimum of 50 
pounds working pressure and tested at 150 
psi. The filter underdrain shall have on 
effective distribution of ot least 25 per 
cent of the cross-sectional area of the tank. 
Tanks placed underground sholl be steel 
plate at least ^9 in. In thickness, with an 
approved non-corrosive exterior coating. 

b. Filter tanks shall be supported in o mon- 
ner to prevent tipping or settling. 

3. Filter Media Specifications* 

a. Filter sand shall be a hard uniformly 
graded, silica material with effective par¬ 
ticle sizes, between 0.45 and 0.55 millime¬ 
ters in diameter, with uniformity coeffi¬ 
cient of 1.45 to 1.69. There shall be no 
limestone or clay present. 

b. Filter sand shall be no less than 19 in. 

*Note: Standards for diatomaerous earth 
filters are presently being prepared by a 
Sational Committee of diatomaeeous earth 
filter manufacturers. 


in depth with a freeboard of no less than 
9 in. or more than 12 in. 

c. There shall be no less than four grades 
of rock, which shall be cleon, non-crushed, 
rounded, non-calcareous material. 

d. The total depth of the rock supporting 
bed sholl be no less than 15 in. ond eoch 
grode sholl be 2 in. or greater in depth 
Each loyer of rock shall be leveled to pre¬ 
vent intermixing of adjacent grades. 

e. The top layer shall vary in size between 
’.•k ond in. The next layer shall vary in 
size between % and Vi in. The next layer 
shall vary in size between Vk ond % in. 
The bottom layer shall vary in size between 
1 ond IV 2 in. 

4. Rocirculafing Pumps—The recirculot- 
ing pump shall have sufficient copocity to 
provide the rated flows of the filter sys¬ 
tem, without exceeding the head loss ot 
which the pump will deliver such flows. The 
pump motor shall not be operated at an 
overload which exceeds the service factor, 
a. Pool pump shall be equipped on the inlet 
side with an approved type hair and lint 
strainer. The basket of the strainer shall be 
non-corrosive and hove an open screen sur¬ 
face of at leost four times the cross sec¬ 
tional area of the inlet pipe. 

5. Pool Piping—Shall be sized to permit 
the rated flows for filtering and cleaning 
without exceeding the maximum head, at 
which the pump will provide such flows. 
In general, the water velocity in the pool 
piping should not exceed 10 ft per second. 
Where velocity exceeds 10 ft per second, 
summary calculations should be provided to 
show that rated flows are possible with the 
pump and piping provided. The recirculat¬ 
ing piping and fittings shall meet the fol¬ 
lowing requirements: 

a. The vacuum fitting(s) shall be in an ac¬ 
cessible position(s) below water line. 

b. A main outlet shall be placed at the 
deepest point in every pool for recirculoting 
ond emptying the pool. 

c. Pool recirculation piping, passing through 
the pool structure, shall be copper tubing 
(with a minimum wall thickness of Type 

bross or an approved equal. 

d. Filtered water inlets shall be provided in 
sufficient quontity and shall be properly 
spaced to provide o maximum circulation of 
the moin body and surface of water. 

6. Valvat—Fullway valves shall be in¬ 
stalled throughout, to insure proper func¬ 
tioning of the filtration and piping system. 

a. A valve sholl be installed on the main 
suction line located in an accessible place 
outside the walls of the pool. 

b. Valves up to, and including 2 in. in size 


SWIMMING POOLS 

Retidential Swimming Pools 

shall be brass. Sizes over 2 in. may have 
cast-iron or brass bodies. All working ports 
of volves sholl be non-corrosive material, 
c. Combinotion volves may be installed if 
the materials ond design comply with the 
intent of these standards. 

7. Tests-All pool piping shall be in com¬ 
pliance with these standards and the instal- 
lotion and construction of the pool piping 
system in accordance with the approved 
plons. The entire pool piping system shall 
be tested with a water test of 50 psi and 
proved tight before covering or conceal¬ 
ing. 

WATER SUPPLY 
AND TREATMENT 

The potoble water supply to any swimming 
pool shall be instolled as required in 
AWWA Standards. 

a. Unless an approved type of filling system 
is installed, such os is required by AWWA. 
any source of water which may be used to 
fill the pool shall be equipped with back- 
flow protection. 

b. No over the rim fill spout will be ac¬ 
cepted unless located under a diving board 
or installed in a manner approved by local 
authorities so as to remove any hazard. 

GENERAL 

Wherever building regulations are estab¬ 
lished, generolly the requirements are simi¬ 
lar to those listed below. 

a. Before commencing the installation of 
ony swimming pool, a permit authorizing 
such work shall be obtained from the build¬ 
ing department. 

b. Application for permits shall be accom¬ 
panied by plans and calculations in dupli¬ 
cate or triplicate and in sufficient detail 
showing the following: 

1. Plot plan, elevations with dimensions all 
drawn to scale. 

2. Pool dimensions, depths and volume in 
gallons. 

3. Type and size of filter systems, fiitro- 
tion and backwash capacities. 

4. Pool piping layout, with oil pipe sizes 
and valves shown, and types of materials 
to be used. 

5. The rated capacity and head at filtra¬ 
tion and backwash flows of the pool pump 
in gpm with the size and type of motor. 

6 . Locotion ond type of woste disposol sys¬ 
tem. 

7. Structural, calculations and details pre¬ 
pared and signed by a registered engineer. 

c. Set Bock—Swimming pools shall be clas¬ 
sified as accessory structures and conform 
to setbocks as required for such structures 
in locol building codes. 
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SWIMMING POOLS 

Residential Swimming Pools 

MINIMUM FILTER AND PIPE SIZES 

FOR RESIDENTIAL POOLS WITH CONVENTIONAL SAND PRESSURE FILTERS Based 
on: Maximum filter rate—5 gpm per sq ft of filter area. Minimum backwash rate—10 gpm 
per sq ft of filter area. Complete turnover of pool capacity in 18 hours. 


POOL CAPACITY 

FILTER SIZE 

FILTER 

AND BACKWASH RATES 

Maximum Pool Capacity 

Filter Diameter Filter Area 

Filter Rate 

Backwash Rote 


9,550. gal 

18 in 

1.77 ft 1 

9 gpm 

18 gpm 

11,750 got 

20 in 

2.18ft 

11 gpm 

22 gpm 

17,000 gol 

24 in 

3.14 ft 

16 gpm 

32 gpm 

26,400 gal 

30 in 

4.90 ft 

25 gpm 

50 gpm 

38,200 gol 

36 in 

7.07 ft 

35 gpm 

71 gpm 

51.900 gal 

42 in 

9.62 ft 

48 gpm 

96 gpm 

67,800 gol 

48 in 

12.57 ft 

63 gpm 

1 126 gpm 


PIPE VELOCITIES IN FEET PER SECOND (Bosed on Standard Steel Pipe) 


Flew Rote 


Pipe Sixe 

V4 In I 


Flow Rote 


1 In 


1 '/4 I" 


Pipe Sixe 

1 l/i In I 2 in 


9 gpm 

10 gpm 

11 gpm 

16 gpm 
16 gpm 
22 gpm 

25 gpm 
32 gpm 


5 4 


32 gpm 

6.0 


35 gpm 

6.6 


48 gpm 

9.6 


50 gpm 

108* 

6 7 

63 gpm 

8.2 

71 gpm 


93 

96 gpm 


11.9* 

126 gpm 


6.6 

7.3 

10 . 2 - 


7.6 

7.9 

99 

n.i* 


69 

92 

12.T 


2Vs in 


6.4 

B.4 


*0o not select suction or backwash line sites where velocity exceeds 10 ft per second without engineering calculations. 


MINIMUM PIPE SIZES* 


Diameter of 
Filter 


Maximum 
Length 
Suction Line 

1 

Main 

Suction Lino 

1 

Vacuum Line 

1 

! 

Filter 

Return Line 

1 

Backwash Line 

Approx. Total 
Backwash 
Head 

20 ft 1 

1 in 

1 in 

3/4 in 

1 in 

32 ft 

30 ft 

1 in 

1 in 

Vd in 

1 in 

35 ft 

40 ft 

IV 4 in 

P/4 in 

Vd in 

P /4 in 

22 ft 

50 ft 

1 Vd in 

P /4 in 

Vd in 

P /4 in 

24 ft 

20 ft 

1 in 

1 in 

3^ in 

IV 4 in 1 

29 ft 

30 ft 

IV 4 in 

P/4 in 1 

Vd in 

IV 4 in ' 

24 ft 

40 ft 

1 Vd in 

P/4 in 

Vd in 

P/4 in 

25 ft 

50 ft 

IV 4 in 

V/d in 

%in 

11/4 in 

26 ft 

20 ft 

IV 4 in 

P/4 in ! 

1 in 

IV 4 in 

28 ft 

30 ft 

IV 4 in 

Wd in 

1 in 

P/i In 

31 ft 

40 ft 

IV 4 in 

1V 4 in 

1 in 

1 Vd in 

34 ft 

50 ft 

P/j in 

P4 in 

1 in 

1 Vd In 

29 ft 

20 ft 

P/i in 

P /2 in 

IVd in 

1V 2 In 

29 ft 

30 ft 

P /2 in 

1in 

P^ in 

P/2 in 

32 ft 

40 ft 

1V 2 in 

P/2 in 

1 in 

1V 2 in 

35 ft 

50 ft 

2 in 

P/2 in 

IVd in 

1 ^/2 in 

28 ft 

20 ft 

2 in 

P /2 in 

' P/2 in 

2 in 

25 ft 

30 ft 

2 in 

, P /2 in 

1V 2 in 

2 In 

27 ft 

40 ft 

2 in 

P/2 in 

1V 2 in 

2 in 

29 ft 

50 ft 

2 in 

1 in 

1V 2 in 

2 in 

31 ft 

20 ft 

2 in 

P /2 in 

1 1/2 in 

2 in 

31 ft 

30 ft 

2^/2 in 

P /2 in 

P /2 in 

2 V 2 in 

22 ft 

40 ft 

2’/2 in 

1V 2 in 

1V 2 in 

2>/2 in 

24 ft 

50 ft 

2'/2 in 

P/2 in 

1W in 

2’/2 in 

26 ft 

20 ft 

2'/2 in 

1V 2 in 

1V 2 in 

2V2 in 

25 ft 

30 ft 

2^/2 in 

2 in** 

P /2 in 

2’/2 in 

27 ft 

40 ft 

2^/2 in 

2 in** 

1V 2 in 

2 V 2 in 

1 28 ft 

50 ft 

2»/2 in 

2 in** 

1V 2 in 

2 V 2 in 

33 ft 


18 in 


20 in 


24 in 


30 in 


36 in 


42 in 


48 in 


^Aisumei filter at deck level with backwash outlet plus or minus 2 ft of deck Imvel-not over 30 ft long. Allowable loss due to fnefion through 
filter and face piping-15 ft. Five 90* bends in each line is maximum considered. 


••IVi in lines acceptable, but not recommended. 
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Fig. 1 R»€r»ationol twimming pool 50 m long will occommodote 775 bothor«. From Definitive Defigns 
for Nava! Shore Fo<ilitie*, Ooportmont of the Navy, Waihington, O.C., 1971. 












Fig. 2 R«cr«ational swimming pool 25 m long will occommodofo 340 bothors. From Dmfinitivm D 0 tign$ 
f^r Nava! Shor0 PaciUtimB, Doportmont of tho Novy, Washington, O.C., 1972. 
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SWIMMING POOLS 

25- and 50-Meter Indoor Pools 
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LOCKER ROOMS 


Based on information from "A Guide for Planning Facilities for 
Recreation, Physical & Health Education/' published by The 
Athletic Institute, Inc., for the National Facilities Conference. 

LOCKER ROOMS 



/ 





These plans show three dressing-locker room arrangements, each with 
its own particular odvantoges. Dressing lockers ore marked with X's. 
Plan It storoge lockers are grouped In small space for economy in 
drying uniforms with forced warm air^ some congestion may result 
from dressing lockers being next to one another. Plan 2: distributing 
dressing lockers over entire area gives each participant ample dress¬ 
ing space. Plan 3t dressing lockers distributed over entire suite; units 
can be installed in any number desired and lend themselves to group 
dressing method for girls. By constructing walls A, 6, C and 0, putting 
a grille to ceiling above locker tiers and installing grille sliding doors 
at E, each unit becomes a complete dressing room for community use. 
Wolls A, B, C and 0 can be omitted and gates F added to get same 
use and permit towel service and toilet units to be installed of points 
A and D 
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DE5KSN NOTES 

DrmisJng^Locker Room. An average 
of 14 aq. ft. per pupil in the dcBigned 
peak load Bhould be provided exclu¬ 
sive of thf locker npace bo there will 
be adequate dressing area. Check list: 
sufficient mirrors, built-in drinking 
fountain and cuspidor in boys* dress¬ 
ing room, tack board. 

Sforago Lockort. Each pupil enrolled 
should have a storage loc'ker, with 
an additional 10 per cent to allow for 
expansion. Recommended sizes, in 
order of preference are: 12 by 

24 in., 6 by 12 by 36 in., 7}^ by 12 by 
8 in. These were selected as being the 
minimum size lockers to store ordi¬ 
nary gyni costumes and allow* free 
hanging for ventilation. 

Droning Lockort. Lockers large 
enough to accommodate street clothes 
should be provided. The number 
should e«pial the |)eak load plus 10 


per cent. Lot'kers 12 by 12 by 72 in. 
are recommended for secondary 
schools and 12 by 12 by S4 in. or 12 
by 12 by 48 in. for elementary schwils. 

Showor Room. In the group or gang 
type shower, the girls should have 
a number of shower heads equal to 


40 per cent of the designed peak 
load; for boys 30 per cent. 

Shower heads should be at least 
4 ft. apart, of a non-clogging type; 
height of spray should be adjustable 
by use of a lo<'k. If stationary heads 
are installed, they should be placed 
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LOCKER ROOMS 



Suggested locker and bench installation 

W’hcn locker height is kept down to .54 ok. entire room can he 
supervised. Sloping locker top cannot he used, hut 4 in, venti¬ 
lating space should be louvered. 


80 that the top of th*' spray will hr 
shoulder height (ij.siially 2 ^ f*-)- 

(hie to three individual shower 
booths. .1 b\ 3* 2 ft., should he pro¬ 
vided additionally for girls. 

For boys, if walk-way or v\alk- 
around shower svsteni is desired, the 
number of shower heads in the shower 
room ran he reduced by one-third. In 
the walk-way, spray outlets attached 
to the water pipe must be focuseil 
to provide coverage from shoulder 
height to feel. There must b«* a ron- 
liniious spray the length of the v\alk- 
way arranged so that there will he 
warm, tepid and c«>ol water as one 
progresses along the walk-way. The 
walk-way should be arranged in I 
shape with a total length at least .3.3 
ft. and from 3 to 4 ft. in width. An 
entrance from the group shower 
s«>aping space and egress to the lov^cl¬ 
ing nxmi and swimming p(H>l should 
be provided. 

lioth individual and master con¬ 
trol should hi’ firovided for all groups 
or gang showers. 44ie booth showers 
should have individual control; the 
walk-way only master control. 

Toweling Room. 'The toweling 
room .should have the same total area 
as the shower ri>om and be immedi¬ 
ately accessible to both showers and 
•Iressing room. 


\ ledge 18 in. high and 8 in. \%ide 
coved at wall and base, with hull nose 
edge, as foot drying aid is desirable. 

If towel tlistributioii is su<‘h that 
hanging of towels in drying room is 
necessary, a I-in., non-corrosive towel 
bar I ft. from the Hoor and I to I * 2 
in. from the wall is recommended. 

A non-shatterahle, transparent 
panel for supervision of toweling be- 
tv%een the toweling and dressing riMiiii 
may he desired. 

Towel Service and Storage Room. 
Adjustable shelves in siiflicient num¬ 
ber to accommodate the load are 


reipiired. A check-out window should 
open into or be immediately adja¬ 
cent to the toweling riKuii. If uni¬ 
forms are distributed from here, a 
dutch door or check-out wimlow, with 
counter, should open into the dress¬ 
ing room. 

Toilet Room. Facilities should be pro¬ 
vided in proportion to the peak load 
on the follov%ing basis: 


Toilets 

(yirls 

I-.30 

Min. 

T'oilclH 

Boys 

1-30 

Min. 

[Vinal.s 

Boys 

1-23 

Min. 

l.av a lories 

(/iris and 
Bovs 

1-20 

Min. 


Typical combined storage-dressing locker arrangements 

Area of the dressing-locker room suite required for different types of storage and dressing lockers in a typical 
iuiit for 2JiO girls or boys. Proportionate adjustments to be made for varying school eurollments. 


Clatft 
Ptriodt 
P*r Day 


Six* of lockort 
and 

Battery Arrangement 


six 


6 —storoge 7Vi x 1 2 x 24 
1—dressing 12 x 12 x 48 
or 

6 —storage 716 x 1 2 x 24 
1 —dressing 1 2 x 1 2 x 72 


six 


6 —storage 6 x 1 2 x 36^* 
1 —dressing 12 x 1 2 x 72 


Typical 

Instollotien 


Overall 

height 

virilh 

bose 


Number 
students 
per doy 


Peok 

load 

per 

period 


Area 
Required, 
sq. ft. 


Recommendation * 


tt 


ff 



54" 

or 

80" 


240 


40 


114.80 1 

or a. grades 1 -1 2 

90.0 b. grades 9-1 2 



80" 


240 


40 


100.0 


3 

grades 10-12 only 


six 


eight 


eight 


6 —storage 7Vi x 12 x 18" 
1—-dressing 12 x 12 x 54" 


8 -storage 7Vi x 12 x 18" 
1—dressing 12 x 12 x 72" 


8 —storoge TVs x 12 x 24" 
1—dressing 12 x 12 x 48" 


n 


62" 


80" 


54" 


240 


240 


240 


40 


30 


30 


90.0 


67.50 


105.0 


gra Jes 1-1 2 


grades 9-1 2 


1 

grades 1-1 2 


• Nuffiher^ (Xc/«r of Pr*f«r*nc» 
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BATHHOUSES 

Information in this section was pre¬ 
pared by Ronald Allwork from data 
assembled by the Portland Cement 
Association; Joint Committee on Bath¬ 
ing Places. American Public Health 
Ass'n.; Conference of State Sanitary 
Engineers. 

Generol. Capacity and operation of the 
bathhouse must be such as to avoid 
overcrowding at times of maximum de¬ 
mand; however, it is better to have an 
overcrowded condition a few times a 
year rather than to have facilities so 
large as to be uneconomical. 

Lacation of bathhouse depends partly on 
size of pool and space available. When 
possible, bathhouse should be placed so 
as to protect pool from prevailing winds. 
A location at one side of the pool, or 
better still, at the shallow end. will re¬ 
duce the danger of poor swimmers and 
children falling or jumping into deep 
water. 

Sis# of bathhouse and selection of equip¬ 
ment, in relation to pool size depend on 
such factors as the need for: lockers, 
or central checking system; individual 
dressing rooms, or the “dormitory” sys¬ 
tem; private or group showers; and 
extra facilities. If patrons are permitted 
to use their own suits, some will come 
ready to swim, and dressing and check 
rooms may be small. But since all bath¬ 
ers should be required to take a cleans¬ 
ing shower, the number of showers 
needed will remain the same. 

Area of bathhouse is usually 1/3 of 
pool area; area of dressing room ap¬ 
proximates 1/5 pool area. It is recom¬ 
mended that bathhouse facilities, based 
on the number of bathers present at 
any one time (2/3 of whom may be as¬ 
sumed to be men), be provided as fol¬ 
lows: 

1 shower for each 40 b«thers 
1 lavatory for each 60 bathers 
1 toilet for each 40 women 
1 toilet for each 60 men 
1 urinal for each 60 men 

For rough estimate of maximum num¬ 
ber of persons within a pool enclosure 
(pool and walks) assume one person for 
every 12 sq. ft. of pool area. Hence for 
a pool 30 X 75 ft, assume 190 persons. 


BATHHOUSES 


El#m#nff of a bathhouse vary with local 
requirements, but usually include: en¬ 
trance lobby, ticket or cashier's booth, 
concessions, manager's office, public 
telephones, checking room, suit and 
towel room, dressing rooms, toilets, 
showers, first aid room, guard's or at¬ 
tendant's room, mechanical equipment, 
storage space, etc. 

Dr#itinq roomi. Method of checking 
clothes must be decided before the lay¬ 
out can be determined, as the method 
chosen affects the entire arrangement. 
Both individual lockers and central 
check rooms have been used success¬ 
fully. Choice depends mainly on local 
conditions. A combination of the two 
systems may become the most desirable, 
since obviously requirements for a well- 
dressed adult and for a boy in play 
clothes are not the same Ix)ckers 
should be placed on a raised platform 
to keep them dry and to simplify floor 
cleaning. Lockers require most space, 
but tend to keep clothes in better con¬ 
dition. Individual dressing rooms must 
usually be provided for women and 
girls, whereas men and boys ordinarily 
dress in aisles between rows of lockers. 
A few individual dressing rooms are 
sometimes provided in men's dressing 
rooms. 

Regardless of the system adopted, 
dressing and locker rooms should be 
arranged to admit a maximum of sun¬ 
light and air in order to maintain clean, 
sanitary conditions. Satisfactory results 
have been obtained from the “open- 
court” type, in which the roof is omitted 
over part of the dressing room area. 

Toilets of the wall-hung type are recom¬ 
mended. 

Skowers may be either individual or 
group-controlled; some type of control, 
which eliminates any possibility of 
bathers being scalded, is essential. 

There are many types of bathhouse 
equipment on the market which add to 
the convenience of the patrons and in¬ 
crease the popularity of the pool. Hair 
driers, comb-vending machines, exer¬ 
cisers and scales are frequently in¬ 
stalled. 


Plamilng of bathhouse elements should 
be such as to permit operation with 
minimum of personnel, particularly dur¬ 
ing slack periods. 

ClrcMlotion. Arrange all facilities so 
patrons can pass through quickly, with¬ 
out confusion. The only route from 
dressing room to pool should be past 
toilets and shower rooms. Each bather 
should be required to take a thorough 
cleansing shower with soap before put¬ 
ting on bathing suit. By requiring each 
bather to pass through a group of 
showers before entering the pool a su¬ 
perficial bath will be obtained, but this 
must not be considered as replacing the 
required shower in the nude. 

Toilets should be accessible directly 
from both dressing room and pool. 
Separate ones for “wet” and “dry” bath¬ 
ers are desirable. Disinfecting foot baths 
should be placed between pool and toilet. 

Bathers returning from the pool 
should preferably pass through a sepa¬ 
rate drying room to the dressing room, 
and the “wet” and “dry” bathers should 
be separated as much as practical. Exit 
from bathhouse to street should be so 
arranged that an attendant may collect 
all keys, checks, suits or other supplies 
belonging to the establishment. 

Contfrucfloii. Resistance to deterioration 
and Are is especially important. The 
constant dampness which usually pre¬ 
vails is harmful to many materials and 
causes rapid deterioration. Therefore 
materials which are entirely satisfac¬ 
tory in ordinary buildings may not be 
desirable for bathhouses. Fire hazard 
must also be considered in selection of 
materials, particularly since the build¬ 
ing is generally in an isolated location 
and without attendants a good portion 
of the year. 

Bathhouses must be kept scrupulously 
clean by frequent washing. Construc¬ 
tion should be such that washing with 
high pressure hose will not damage the 
building. Floors of bathhouses should 
be pitched 1/4" per ft. to frequent out¬ 
lets to assure rapid drainage. Provide 
an ample number of hose connections 
to make cleaning easy. Connection 
should be not less than 1 in to insure 
adequate water volume and pressure. 
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BATHHOUSES 


TO POOL 



BATUUOU^E CIRCULATION 



PLAN or TYPICAL BATUUOU$£ COK 750 PER^OM POOL 
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Fig. 1 Gymnoftium plan and »actian. From Definitive Deiignt for Naval Shore Fa<ilitie», Departmant of 
the Navy, Woihingfon. D.C. 1972. 
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ZOOS 


By LAURENCE CURTIS 


ZOO PLANNING 

A. Oispiay Arrangements or Themes 

Inlroductioil The categories described below 
are representative more of planning concepts 
than of existing facilities. Classification of any 
given <oo depends largely on its history, i.e., 
whether it was developed from the very begin* 
ning along a definite theme or whether it “grew 
like Topsy," with buildings and exhibits con* 
structed as immediate circumstances and 
interests dictated. By far, the vast majority 
of zoos are in the latter category with very 
few institutions "master planned" from their 
inception and then built along orderly planned 
lines and stages of growth. It is hoped that 
master planning in zoos will increase. 

The general present day lack of master- 
planned zoos is due largely to an absence of 
adequate financial support at the zoo's incep¬ 
tion. In general, most zoos attain a stage some¬ 
what after their inception where future devel¬ 
opmental potential is assured. It is at just such 
a stage that a comprehensive and overall plan 
for future growth and development is frequent¬ 
ly prepared, namely a “master plan." As a 
result of such a history, most zoos today are 
in a transitional period wherein remaining ele¬ 
ments of the “Topsy" period coexist with new 
stages of master-planned growth. Since a zoo 
is never really "finished," the typical zoo that 
has attained a stage of planning maturity is 
actually in some phase or other of its master 
plan development. The older a zoo, the more 
periods of reevsiuation and master planning it 
generally passes through, since new ideas and 
new techniques of animal display are con¬ 
stantly being developed, altered and then dis¬ 
carded in response to new philosophies of zoo 
functions. Certainly, wherever possible and 
practical, a city contemplating either a new 
zoo or a vast remodeling of an old one should 
give top priority to the preparation of a master 
plan. 

A zoo may be classified ss one of the fol¬ 
lowing display types according to the nature 
and arrangement of its exhibits; systematic, 
zoogeographic, habitat, behaviorial. “popular." 
or, most frequently, some combination of 
these. (See Fig. 1.) 

1. SyftMMtk Thtmss The arrangement of exhib¬ 
its according to their taxonomic or systematic 
relationships; thus, all cats in one exhibit area, 
bears in another, hoofed animals together, etc. 
Historically, the earliest zoos ("menageries") 
were developed along this theme. From a prac¬ 
tical standpoint of design and construction, the 
systematic theme allows a certain ease of daily 
maintenance and husbandry. 

One of the distinct advantages of a system¬ 
atic arrangement is ths opportunity to emphs- 
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size differences and similarities of related 
species within a single animal group. Such 
advantages are gained through the adjacent 
exhibition of related species permitting 
comparative viewing. 

An entire zoo planned along systematic 
lines has been criticized as a source of "ex¬ 
hibit monotony." That is, when the visitor 
is confronted with several species in the same 
animal group (e.g., monkeys, bears, cats, etc.) 
the relative similarity in these animals tends to 
inhibit exhibit interest. Also, in such a display 
a species, which may be an outstanding exhibit 
by Itself, may lose its attractiveness or effect 
when shown alongside other perhaps more 
spectacular members of its family group. In 
short, when the average visitor is confronted 
within a limited area with several similar 
animal species, he lends to be attracted to the 
more spectacular species often to the detriment 
of the others; also visitor interest declines as 
the number of similar animals increases until, 
when his saturation point is reached, he may 
leave an otherwise outstanding exhibit of 
animals for something simply different." By 
breaking up such systematic exhibits (as in a 
zoogeographic theme) visitor interest is main¬ 
tained at an optimum level with maximum 
exhibit diversification of similar species- 

2. Zoogeogisphic Tbeeist The arrangement of ani¬ 
mal exhibits according to their geographic 
origin, e.g.. New World, Old World. European, 
Asian. Eurasian, African, Australian. Australa¬ 
sian, Tropical American, Temperate American, 
Polar, Texas, etc. Thus, all of the animals in an 
entire zoo may be arranged zoogeographically 
or conlinentally. With such arrangements, 
there is practically no limit to the extent of 
imaginative exhibit supplements such as the 
use of native props from the same area as the 
animals, background music geographically 
keyed, architectural style, planting, and other 
exhibit features also geographically oriented. 
Such themes need not be worldwide in scope, 
but can be restricted to a given geographic 
area. Thus, "animals of the Southwest," "ani¬ 
mals of Idaho," “animals of ths Rocky Moun¬ 
tains." etc,, with the concepts limited only by 
the imagination of the planner and available 
resources. 

Regional zoogeographic themes would seem 
ideal for smaller zoos as they permit an insti¬ 
tution with limited finances to do a small job 
wail rather than do a big job poorly. Regional 
pride and expression also are important and 
advantageous factors in support of a regional 
theme 

From e practical standpoint, utilization of a 
local regional theme offers several induce¬ 
ments; reedy availability of most animal 
species; few or no ecclimetional problems; 
generally less expensive and less complicated 
demands for physical structures, maintenance 
and operation when compared to the needs of 
exotic animals; and a ready availability of ac¬ 
climated plants end natural exhibit props for 
naturalistic landscaping. 

With so many apparent advantages it is diffi¬ 


cult to understand why so few regionally 
oriented zoogeographio theme zoos have been 
built. 

3 Habits! Ot Ecofogicii TbMMt The exhibit presen¬ 
tation of animals selected from a given habitat 
has been practiced for years in public aquari¬ 
ums where animals (and plants) of an aquatic 
habitat are displayed in a single building. Thus, 
although an aquarium with a comprehensive 
exhibit may show a predominance of fishes, 
other representatives of the animal kingdom 
may also be displayed, e.g., invertebrates (sea 
anemones, starfish, crabs, crawfish), amphib¬ 
ians (frogs, toads, salamanders), aquatic 
reptiles (turtles, crocodilians, snakes), aquatic 
birds (penguins) and aquatic mammals (seals, 
sea lions, manatees, porpoises, walruses, and 
even whales) Surprisingly, although aquar¬ 
iums are generally associated with fish dis¬ 
plays, the non-fish exhibitr such as octopuses, 
seals, porpoises, large turtles, often are the 
most popular with the public. 

The development of other habitats as theme 
exhibits has met with excellent public accep¬ 
tance. Such habitats as “grasslands ' (the 
popular African veldt displays. Pampas scenes. 
North American prairie exhibits, etc.), rain 
forests, subterranean exhibits (animals in 
burrows and cave settings), desert exhibits, 
etc are forerunners of a potentially very 
popular and educational exhibit theme trend. 
In such eoologic displays naturally associated 
plants and animals of diverse groups (mam¬ 
mals, birds, reptiles, etc,) may be shown 
living together (or, more correctly, apparantty 
together —often separated from one another by 
hidden barriers) Frequently, predator-prey 
relationships can be implied. 

The educational and popularity potential of 
a habitat display is extremsiy high. It empha¬ 
sizes the higher relative value of a single, large 
and well-executed exhibit of dozens of species 
and individuals as compared to a series of 
several dozen smaller cages each showing a 
single species. Depending on design, the single 
habitat display may involve less maintenance 
costs than the aeries of single cage units. Thus, 
for relatively small zoos or limited operations, 
adoption of a habitat theme permits maximum 
display for minimum budget expenditure. Due 
to inherent problems in such community type 
exhibits (competition and predation among 
species, plant-eaters, etc.), a small zoo should 
restrict itself to those designed, built and 
operated with a minimum of complications. 

4. Btlisvioral TlMSMt This relatively unexploited 
display area offers considerable exhibit poten¬ 
tial. More lime, research and development will 
undoubtedly be required before many of these 
display techniques are within the operational 
scope of the average zoo. 

Typical of a behavioral exhibit theme is a 
nocturnal animal display where animals 
normally active only at night, are exhibited in 
darkened buildings. Special lighting is used 
which causes them to “reverse" their normal 
activity cycle, thus rendering them observable 
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by Ihu visiting public in the dnytime In this 
wny nnimols which are otherwise seerr curled 
up asleep in the conventional "daytime' xoo 
exhibit are changed into active and fascinating 
creatures in the nocturnal display Another 
example of a behavioral theme are the relatively 
new automatic" trained animal acts wherein 
the conditioned reflex is utilised as a moans of 
extracting certain behavior from an animal- To 
date these acts have been more or less limited 
in their application to domestic animals and a 
few wild species- Application of this technique 
to ZOO exhibits holds tremendous potential for 
the future Thus, in effect, zoos may exhibit 
not just an animal but, at the push of a button or 
drop of a coin, an animal going through a given 
sequanr:e illustrating natural or instinctive be¬ 
havior Examples might bo a raccoon removing 
bird eggs from a nest or a cheetah pursuing an 
artificial antelope 

In addition to the above, other behavioral 
themes which could be considered are flying 
animals." "swimminq animals. ' "burrowing 
animals, ' climbing animals," etc- Even a 
comprehensive exhibit of the love life of ani' 
mats courtship, nest building, egg laying, 
incubation, birth, and care of offspring has 
exhibit potential and stirs the imagination, 
perhaps in more ways than one. Depending on 
interpretation, the dividing line between habitat 
and behavioral themes may become indis* 
tinguishable. 

S. "Popular" Theme Some zoos, particularly 
relatively small facilities, may wish simply to 
exhibit a limited number of animals selected 
and presented strictly on the basts of popular 
appeal rather than zoological orientation, thus 
the display theme would have no particular 
basis as regards geographic origin, systematic 
relationship, or such On the basis of visitor 
interest, the following list might be considered 
a reasonably complete selection of the mure 
popular animals generally available to zoos 

Giraffes 
Camels 
Zebras 
Elephants 
Lions 
Tigers 

Birds : 

Colorful, exotic, 
perchihg species 
Toucans 

Eagles (and other 
birds of prey) 

Flamingos 
Penguins 
"Giant" birds 
(rhea, cassowary, 
ostrich, emu) 

Beptifes. 

Large boas and 
pythons 

Vanomoua snakes 
Large lizards 
(monitors) 

Eshibits and others: 

Aquariums 
Herpetsriums 
(reptile and 
amphibian 
exhibits) 

"Open-fronted/* 
walk-through,' 
or frse-flight 
bird displays 
(indoor or outdoor) 


Taken os a whole, selections from the 
above " butidtng-block animals' would form on 
excellent basic collectron for any small zoo 
In such a plan each exhibit should be carefully 
selected and designed so as to achieve maxi¬ 
mum visitor appreciation and education Imagi¬ 
nativeness of display and presentation can 
spell the difference between a poor exhibit and 
an outstanding one. Compare, tor example, a 
caged' lion inmate in a callblock-type en¬ 
closure to a king-of-beasts in a planted veldt 
and viewed acroas a hidden moat. Both are 
lions but any exhibit similarity ends there. 

Also, under the heading of " popular" type 
themes might be included exhibits of animals 
that are oriented to a particular group, such os 
children These exhibits are called by such 
names as Children’s Zoo," "Petting Zoo," 
“Story Book Zoo, "Mother Goose Zoo, 
"Junior Zoo," etc. Often nursery rhymes or 
children s story themes are used as the besis of 
such exhibits Perhaps thair main value is the 
presentation of an opportunity, especially to 
children, to hold. feed, or merely to touch an 
animal in safety. Thus, in these exhibits chil¬ 
dren arc able to establish an especially close 
relationship with a live animal, a situotion 
usually impossible in the conventional zoo 
Certoinly. many child-oriented zoos attract 
adults as well as children, and their design is 
frequently an adult inspiration of what children 
should bo attracted to 

6, Combination Theme Obviously, unless maater 
plartnad from the very beginning and along a 
single exhibit theme, most zoos are arranged 
in combinations of tho above categories. Due to 
practical maintenance factors (animal factors 
os well as niechanicai and architectural con¬ 
siderations) it is often more feasible to develop 
exhibits along a basic systematic theme; how¬ 
ever, it is possible to combine display themes, 
thus gaining the multiple advantages ond in¬ 
creasing tho educational value of tho displays 

For example, in a single building, a bird 
house (systematic theme), the individual ex¬ 
hibits might be grouped according to country 
or area of origin (zoogeographic theme) In¬ 
cluded among the exhibits might be a rain 
forest or "jungle" scene consisting of birds, 
selected other animals and plants (habitat 
theme) A demonstration display of eggs 
incubating and hatching (a biological theme?) 
and a pushbutton activated trained bird demon¬ 
stration of the pecking and scratching instinct 
(behavioral theme). Thus illustrated in a single 
building would be several different exhibit 
themes. 

Utilization of various theme combinations 
has the further advantage of presenting the 
visitor with a variety of interest appeals end 
further reducing the possibility of exhibit 
monotony. 

7. Zoo-Botank Garden Combifiationi A most natu¬ 
ral. logical, and financially sound arrangement 
is the combining of zoological and botanical 
gardens into a single entity. The advantages of 
such a combination are as follows: 

a Since zoos require landscaping, the com¬ 
bination operation enables the botanical aspect 
to serve a dual purpose. 

b. In habitat and zoogeographic theme ex¬ 
hibits. the use of landscape materials appro¬ 
priate to the animal's place of origin adds 
further to the educational and esthetic value of 
the display 

c. in nature, animals and plants are not 
separated sysiams but closely interrelated and 
interdependent upon one another. Such is the 
basis for the science of ecology Separation of 
tho two groups exhibitioneliy is thus an un¬ 
natural and generally unfortunate divieion. 


Bears 

Apes 

Monkeys 

Otters 

Sea lions 

Kangaroos 


Hummingbirds 
Waterfowl (ducks, 
swans, and 
geese) 

Parrotlike birds 
Pheasants 


Giant tortoises 
Native snakes 
Colorful reptiles 
Alligators end 
crocodiles 


Contact areas for 
children 

Trained saa lion 
shows 

Monkey islands 


d Both zoological and botanical gardons 
have essentially the same basic purposes as 
reasons for their existence Hence separate 
operations involve overlap of functions and 
subsequent fiscal overlap 

Possible disadvantages of combined zoologi¬ 
cal botanical exhibits might exist where sepa¬ 
rate facilities are desired so as to reduce 
visitor concentration in a single area. 


GROUNDS 

Specific features of the grounds, features 
which are not considered as pert of the animal 
exhibits or maintenance atructures. ere dis¬ 
cussed here- 

A. Parking Areas 

Adequate parking facilities should be planned 
to accommodate the average periods of maxi¬ 
mum visitation. Various indices are available 
to planning engineers by which the estimated 
number of parking spaces needed to accom¬ 
modate such periods can be determined. It is 
perhaps questionable to attempt to provide 
adequate space at a zoo to accommodate the 
two or three peek days of the year, which are 
generally the fourth of July end Labor Day. 

B. Entrance 

Generally, a combination entrance and exit for 
the public is most practical and preferable. 
Obviously, the fewer entrances end exits, the 
better the grounds security and visitor control. 
A single entrance-exit centrally located ia 
optimum Turnstiles with counters afford 
actual ottendance checks which ore always of 
interest in measuring the popularity of the zoo, 
evaluating peak loads, etc. Dogproof turn¬ 
stiles are available and have special value 
since pet animals of any kind should be pro¬ 
hibited from zoos for reasons of animal health 
and safety. A separate entrance and exit for 
service vehicles should be available end as far 
removed from the visitor entrance as possible. 

C. Landscaping 

Proper horticultural treatment of the zoo 
grounds adds tremendously to the naturalistic 
ond esthetic setting. Selection of plants of 
course ie generally a function of local condi- 
tiona of soil, climate, topography, ee well ee 
aveilebie irrigation facilities. As discussed 
above, continental pientinge can be imagina¬ 
tively incorporated into continentelly oriented 
exhibits plena Floral displays add color to the 
grounde end eepecially fragrant plantings 
provides pleasant atmosphere. If plant specioe 
are labeled, then the zoo functions ss e botani¬ 
cal exhibit ae well. 

0. Animal Sculptura 

Zooa ere ideal settings for sculpture gerdene, 
especially animal sculpture. Many zoos locale 
specific piecee of enimel art In aeeocielion with 
live exhibits of the seme animal. Correlation of 
the arte with zoo display is another example of 
the modern multipurpoae zoo. Models end res- 
toretione of prehistoric enimele also are eppro- 
priefe for zoos, eepecially when integrated into 
exhibit areas of their living relatives. 

E. Misceilanaout 

Several ilame ara considered here: 

1. Waiki Adequate sized walks of conorele. 
asphalt, or similar low-maintenance and per- 
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rnanent inateriais should be used. Nonskid 
walks should be provided wherever grades in¬ 
dicate. Zoo visitors frequently have their 
interest (and eyes) on exhibits rather than 
where they are walking and hence grounds 
planning should be especially safety oriented. 
Steps should be avoided wherever possible for 
the sante reason. Low-incline ramps should be 
substituted wherever possible. Such planning 
also facilitates visitors with wheelchairs, baby 
carriages and especially baby strollers, the 
latter a frequent and useful vehicle of zoo 
visitors. 

Use of nonstabilized materials for walkways 
should be avoided in zoos as any likely object 
can become a missile in the hands of a vandal. 

The width of zoo walks is an important factor 
since they are used for both walking as well as 
standing and looking. Walks fronting exhibits 
of high popularity require extra room to avoid 
traffic jams. Adequate space for future walk¬ 
way enlargement should also be provided. 

Some zoos have postponed initial installa¬ 
tion of permanent walks and planting until the 
grounds had been used for a period of time by 
heavy visitor traffic, in this way. the public in 
effect determined their own walking routes—a 
habit pedestrians are often prone to do anyway 
unless extensive barriers are installed. 

2. Visitor Trantpoftotion Systems Provisions for a 
visitor transportation system should be in¬ 
cluded in the initial zoo plan. Many zoos which 
have omitted this provision in their early 
planning have suffered later from cramped 
transport facilities as a consequence. Systems 
using tractor buses, miniature or narrow 
gauge trains, monorails and cable cars have all 
been successful in zoos. 

3. Bertien Depending on the danger involved, 
barriers of one type or another are necessary 
to maintain the visitor at a safe distance from 
the animals. Guard rails, chains, cables, low 
fences, masonry walls, hedges (often with 
wires concealed in them), spiny plantings, etc., 
all function in this respect. In general, the least 
conspicuous (yet effective) barriers are to be 
desired 

4. Benchet Since considerable walking is 
usually necessary in zoo visiting, rest areas for 
visitors should be available throughout the 
grounds. At the more popular attractions many 
spectators enjoy an opportunity to view the 
exhibit while seated and proper planning takes 
this need into account. Bird exhibits are 
particularly well suited for such passive recrea¬ 
tion. Benches are best located on paved areas 
to simplify litter 

5. Periraster Fence in addition to a controlled 
entrance and exit, the installation of a complete 
perimeter fence parmits added visitor control 
and grounds security. With a complete perim¬ 
eter fence, the ingress of predatory animals 
(such as raccoons, cats, dogs) is limited. Like¬ 
wise, escaped zoo animals are more or less 
confined within the grounds. The addition of 
barbed wire at the top and a concrete footing 
or curb at the base adds to tha effactiveness of 
the parimatar fence. 

ANIMAL EXHIBITS 
A. Introduction 

In general, there are three basic and sometimes 
conflicting needs to be considered in planning a 
zoo animal exhibit, namely those of the animal, 
the visitor, and tha attendant. 

The needs of the animal take precedence 


over those of the other two. Since different 
animol species have different needs, it is 
important to select those species whose needs 
can be met without conflicting with those of 
the visitor and the attendant. Intulligont ex¬ 
hibit design, however, resolves many such con¬ 
flicts aitd thus increases the variety of animals 
which may be exhibited in zoos. It therefore 
behooves the zoo architect to seek as much 
technical information and help as is available 
on the biological needs of the artimals to be 
oxhibiled. 

What has been termed the "social environ¬ 
ment" of captive animals is as yet a poorly 
understood phenomenon but one which may 
very well exert strong influences on the health 
and longevity of animals in captivity. Enclosure 
design should reflect our knowledge of species 
requirements, optimum group size, space 
needs, sex ratios, and facilities for exercise. 

B. Design Factors to Be Consiciered 

In order to properly design an animal exhibit 
which will satisfy the three basic needs cited 
above, the following factors should be con¬ 
sidered; 

1. Eihiiift Size Largely determined by the size 
and activity of the animal. As a general rule, 
with many exceptions, however, the larger the 
quarters, the greater will be the husbandry suc¬ 
cess of the species. 

2. Elhibit Shape Also determined largely by 
the specific kind of animal involved. In any 
case, acute corners are to be avoided since 
animals very often will panic when driven into 
a tight place 

3. Elhibit Oriantation Where large areas are in¬ 
volved, the greatest dimension should parallel 
the public viewing area so as to keep the 
viewing distance between the visitor and the 
animal to a minimum Orientation of the ex¬ 
hibit to the sun, especially during the summer 
season, should also bo evaluated for special 
requirements or problems. Excessive glare in 
the viewers' eyes should be avoided, and the 
amount of sun which might be beneficial or 
detrimental to the particular animal involved 
should be considered. Excessive exposure to 
sun can be a serious health as well as mainte- 
i>ance problem. This is especially true of 
aquatic exhibits with their problems of algal 
control. 

4. Mfttrtalt Should be selacted for ease of 
maintenance (nonporous, long wearability, 
low upkeep, permanence), naturalistic ap¬ 
pearance. nontoxicity, readily available con¬ 
struction items in standard sizes, shapes, and 
specifications, etc. Due to constant exposure 
to weather, cleaning abrasives and detergents, 
acidic animal wastes, etc., the selection of 
exhibit construction materials used in a zoo re¬ 
quire special investigation. Nontoxic paints 
should always be specified where animal con¬ 
tact is possible. 

5. Eys Ltvtl Depending on the habitat pref¬ 
erences of the animal in nature (ground-living, 
tree-living, etc.) the visitor s eye level should 
bo conaidarad accordingly in planning the 
floor and ceiling elevations of the exhibit. In 
this way the animal will be within maximum 
viewing range of the visitor. In especially large 
exhibits, several viaitor observation areas are 
often included — frequently at varied levels. 

6. Sttp-tifll Since zoo visitors occur in all 
sizas. from very young children on up, it be¬ 
hooves the designer to ensure adequate obser¬ 


vation facilities for everyone. Where cage 
floors must be above floor level, the use of 
step-ups for children and short adults are help¬ 
ful. Observation platforms of several stepped- 
up ' levels or ramped up decks are useful for 
highly popular exhibits where crowds cause 
visibility problems. 

7. Props ot Oocorations Such items as are used 
to impart a natural setting for the exhibit in 
addition to fulfilling certain biological and 
psychological needs of the animal. Examples 
such as plants, trees, and rock work, termite 
nests (any one of which may be real or artifi¬ 
cial). and even native artifacts (spears, shields. 
ten>ple ruins, huts, etc.) all contribute to the 
display value of an animal exhibit. Strategically 
locuited cage props are important in providing 
hiding places for animals from one another, 
objects on which to rub. exercise, mark, sun, 
etc. 

8. Shift Cages Enclosures should be de¬ 
signed so the animal may be easily shifted from 
the exhibit into an adjacent holding, isolation 
or reserve area without having to restrain or 
catch the animal. Viewing apertures should be 
designed into such facilities so that animal 
movements may be observed from a safe place 
by the attendant and. especially where flighty 
animals ore involved, without the animal 
viewing the operator Prisms used in such in¬ 
stallations provide a wide angle of observation 
The incluaioi^ of a sliding wall of removable 
bars in a shift cage expands its function to that 
of a "squeeze cage"; another very useful item 
of animal husbandry. With the built-in squeeze 
cage an animal may be immobilized for veteri¬ 
nary treatment without the need of removing 
it from its exhibit area. 

9. Bamer Depending on the kind of animal 
exhibited, many different types may be used to 
contain it within its enclosure. For esthetic 
reasons, those barriers which are the least 
visible are the most desirable. Barriers which 
have been used are of the following types (see 
Fig 2): 

a Vertical wires held under tension 
b Bars 
c. Rails 

d Moats (dry and water-filled) 
a Fencing 

/. Walls (including such naturalistic features 
as vertical rock formatioi>a) 

g Glass (both flat and curved or "invisible") 
h. Psychological (such as birds exhibited in 
a well-illuminated exhibit area and reluctant to 
fly into a darkened visitor area) 

/. Electrical ("shock" fences as well as 
charged glass windows) 

/. Thermal (refrigerated coils and hot water 
lines) 

When structural barriers are used which 
interrupt the visibility of the exhibit, such 
restrictions may be reduced to a minimum by 
lowering the amount of light reflection from 
the barrier. With bars, fencing, etc., reflections 
can be reduced tremendously by painting the 
barrier flat black or other flat dark colors 
Glass barriers, when improperly installed, 
become viewing barriers themselves when they 
pick up so many extraneous reflections that 
the exhibit is actually hidden from view. Tilted 
installations, the use of light-deflecting drop 
curtains and walls behind tha viewer and the 
use of curved "inviaible" glass all serve to 
reduce and eliminate reflections. Glass, of one 
design or another, is so widely used in zoos 
that its proper installation to avoid reflections 
is of paramount consideration. Glass may also 
serve as a viewing barrier when opaqued with 
condensed moisture Frequently properly 
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directed ventilation can correct this problem. 
So many zoos have suffered such unsatisfac¬ 
tory results that avoidance of these pitfalls can¬ 
not be overly stressed 

10. SeClirttY Adeffuate measures should be 
taken to prevent animal escapes, both by the 
animal breaking out through human error or 
because of vandalism. Exhibits in any way 
accessible to the public should always be key 
locked. Acess doors and operating levers to 
dangoroiis animal enclosures should be clearly 
identified. 

11. Ilkininatiotl Adequate lighting must bo 
available for satisfactory observation of the 
exhibit. Daylight has the advantages of being 
both natural and inexpensive. However, it is 
not always dependable, varies seasonally, and 
prevents interesting lighting effects obtainable 
only with controlled artificial lighting- Each 
exhibit has its own lighting requirements which 
must be resolved through investigation of the 
animars needs and the effects desired. Instal¬ 
lation of infra-red, ultraviolet and germicidal 
lights are often of special value with certain 
animal species. For indoor exhibits, the use of 
operational skylights has several advantages 
whore direct unhindered sunlight and ventila¬ 
tion are of value to the health of the animal. As 
has been mentioned, shade is another impor¬ 
tant planning factor and is especially important 
where aquatic exhibits with their attendant 
algal growth are concerned. 

C. “Grottos/* "Pens/' and "islands" 

1. The term “grotto" as applied to loo ex¬ 
hibits usually has reference to designs in 
which the animal is separated from the visitor 
by a moat and prevented from escape else¬ 
where by sheer vertical walls (often leaning 
slightly inward). Pigmented concrete sprayed 
over irregular forms lends itself well to grotto 


construction resulting in interesting and nat¬ 
uralistic artificial rock outcrops. Natural stone 
for such purposes is generally not condu¬ 
cive to realistic outcrops. However, carved 
natural stone has been used effectively in some 
instances. Properly designed grottos can be 
most effectively and beautifully landscaped. 
Adequately drained planter pockets," if 
naturalistically located, will greatly "soften" 
otherwise drab rockwork. 

Grottos may be used effectively for many 
kinds of animals — reptiles, mammals and 
flightless or pinioned birds The value of the 
grotto is in the naturalness of the setting and 
the lack of a barrier to interrupt the visitor’s 
view. Designers should give careful considera¬ 
tions to vertical elevations so as to avoid 
placing the animal in a "pitlike' atmosphere. 
Also, excessive use of rockwork may conflict 
with the animal's actual hobitnt; Iheretore, a 
study of the animal's natural history will pre¬ 
vent building an unnatural ' natural habitat" 
setting. 

In northern climates whore outdoor exhibi¬ 
tion may bo impractical the yeai round, indoor 
exhibit cages often are included and connected 
directly to the outdoor exhibit- 

2. The term pen generally implies a yard or 
area enclosed by fencing, quite large spatially 
and without top fencing. Animals which cannot 
climb or fly are adaptable for display in pens. 
Because of the largo area involved, fast-run¬ 
ning animals (especially hoofed stuck) are 
usually kept in pens. The section of fencing 
along the visitor's side of a pen may be re¬ 
placed with a moat barrier for a more effective 
display 

3 "Island' exhibits are essentially grottos 
which are surrounded by a moot. Generally, 
the same type of animals workable in grottos 
will do well on islonds. Where wide water 
moats are used, islands can successfully re¬ 
strain animals capable of great leaping activity 
(e.g., gibbons, chimponzees. monkeys, etc.) 


Retrcuit quarters or "dens" must be designed 
into the island With largo island exhibits, ac¬ 
cess tunnels are often included for the use of 
attendants. 


D. Outdoor Cage Units 

These are structures which are completely 
enclosed by fencing or bars. Barriers used are 
generally bars or fencing and with structural 
floors. Functional for most any animal except 
those which are not psychologically adaptable 
to the relatively close confinement character¬ 
istic of a cage. The disadvantages of visible 
cage barriers can be lessened by painting the 
bars or fencing a flat black or similar nonreflec- 
tive color. Cages grouped together should be 
designed with variations of size and shape so 
that one may avoid the monotony of a continu¬ 
ous series of boxes. Also, the imaginative use 
of naturalistic props, such as trees, driftwood, 
rockwork. planting, and pleasing colors helps 
to avoid the collblock effect of the old me¬ 
nageries (Fig 3). 

E. "Walk-thfough" Cages 

A variation of the cage concept wherein the 
visitor actually wolks through the cage <gener- 
ally through double-doored "anti-escape' entry 
and exit compartments) A low pedestrian bar¬ 
rier keeps the visitor from entering the animal 
area This display concept has the advantage of 
permitting closer contact between the visitor 
and the animal without a conspicuous barrier 
separating them. Such displays result in a 
more intimate and more esthetically pleasing 
experience for the visitor. Walk-through cag¬ 
es are applicable with any relatively harmless 
animal species whose ability to escape cum be 
effectively controlled with the necessary visitor 
entry and exit arrangement Confinement of 
the animals to the exhibit area can be en¬ 
couraged by supplying the proper psychologi¬ 
cal needs. 


PUBLIC VIEWING AREA 



Fig. 3 A tiniglifted plan ftN an outdoor tniiiol cago compioi. 


F. Animal Pools 

A body of water in which aquatic or semi- 
aquatic animals are shown, such ns waterfowl, 
wading birds, otters, sea lions, etc The pool 
may be enclosed by sheer walls, fencing, or 
other barriers. Underwater observation win¬ 
dows ore extremely effective but require clear 
water for succeasful operation. Otters, seals, 
sea lions, penguins, and diving birds lend 
themselves particularly well to such display 
effects (Fig. A). 


6. Exhibit Buildings 

Structures entere<f by the public in which the 
animols are mslntsined indoors, either season¬ 
ally or throughout the year Often, outdoor 
cages, pens or grottos are located adjacent to 
a building and connect directly to exhibits in¬ 
side the building. In this way, the animals msy 
be shifted indoors, or out — according to the 
weather, the year around. Indoor exhibition 
may be desired for reasons of climate control 
(moat animols of tropical origin) or for reasons 
of display effect where a darkened visitor gal¬ 
lery is essential (aspecially with glass-fronted 
displays). 

Whenever possible it is desirable to restrict 
an animal display to a single exhibit area 
(either indoor or outdoor) for reasons of econo¬ 
my and to avoid practical problems of exhibi¬ 
tion. In the latter case, the problem usually 
resulting from dual exhibit cages (indoor and 
outdoor) is that whan animals have access to 
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both areas, the visitor must search both areas 
or miss the animal. lr»door caqes can be de¬ 
signed so that the benefits of outdoor exhibi¬ 
tion are brought indoors through the use of 
operational skylights, movable roofs, adequate 
ventilation, etc- Where adequately large iitdoor 
exhibits are impractical or too expensive, an 
effective compromise is to locate the indoor 
exhibit cage adjacent to the outdoor exhibit so 
that the visitor con view both from the same 
vantage point 

The variety of kinds of exhibit buildings is 
limited only by the imagination of the xoo de¬ 
signer. The following is a list of a few which 
hove been either planned or built: 


Mammals: 

Monkey house 
Ape house 
Feline house 
Small mammal 
house 

Large mammal 
house 

Nocturnal mammal 
house 

Pachyderm house 
Aquatic mammal 
house 

Birds : 

Tropical bird house 
Aquatic bird house 
Penguin house 


Othar amtnals: 

Insect house 
Reptile house 
Herpetarium (rep¬ 
tiles and amphib¬ 
ians) 

Habitat buHdmgs: 
Aquarium (aquatic 
life) 

Underground xoo 
Rain forest 
“Habitat house'* 
(several different 
habitat scenes ex¬ 
hibited) 

Miscatianaous 
Special exhibits 
buildings 
Nocturnal animal 
house 


Combinations of several of these into one 
building are frequently made- 

Because of the exceptionally large crowds 
which visit zoos, details of design and moteri- 
als selection must be carefully considered in 
planning the public areas of zoo buildings. 
Floor type is important as zoo visitor traffic is 
generally of a •‘shuffling" nature. Since zoo 
patrons frequently consume refreshments 
while walking, food spillage and the resulting 
hazards must bo anticipated. Ramps (often im¬ 
bedded with nonskid materials) ore much pre¬ 
ferred to steps. Adequate ventilation is manda¬ 
tory and must be separated from animal areas. 
Some zoos include refrigerated air conditioning 
for visitoT comfort. Traffic flow is another 
important factor and with careful planning 
should be as well-controlled and orderly as 
possible, preferably one-way on busy days. 
Clearly marked emergency exits are generally 
required by law. 


H. “Visitor Cages'* 

This concept has been used most success¬ 
fully on the game plains of Africa, but has re¬ 
cently been adapted to zoo use. It involves 
allowing the animals to roam free, or apparent¬ 
ly so, in a large enclosure and placing the 
visitors in a closed vehicle such as a bus or a 
monorail car. 

SERVICE STRUCTURES 
A. Administrative 

Depending of course on the size of the total 
zoo operation, the odministrativa facilities 
will vary in both aroo and complexity. 

I. Size Three suggested categories based 
on the level of administrative complexity are 
discussed below: 



I 4 ft 

Fig. 4 The ottei displey shown in lactionnl plan here permits the observer to view these animals underwater, above 
the water, or on the stone deck. The exhibil design is applicable to other species of aquatic mammals, various diving 
birds, and aquatic reptiles. IFort Worth Zoological Association ) 


a. Minimum A single admimstrativo office 
may be incorporated with other service facil¬ 
ities in a combined zoo service building. Or, 
if a zoo exhibit building is already present or 
planned, the administrative office can be 
located in such a building for reasons of econ¬ 
omy without adversely offectmg efficiency. 

b. Median A separate structure for admin¬ 
istrative offices for the zoo director, secretary 
and other administrative personnel. 

c. Maximum Enlorgement of median 
focilities based on additional needs of a larger 
operation such as additional staff members, 
business office(8). library, meeting room (for 
staff, board and other small groups) and audi¬ 
torium whore audiences may bo assembled 
for pretour orientation, educational activities, 
etc. 

2. Location It is well to hove the administrative 
building occupy a centralized lof^ation on the 
zoo grounds and be near or at the main en¬ 
trance, the latter being where many administra¬ 
tive activities occur or radiate from. Direct 
access of this activity to a street and parking 
area outside the zoo grounds facilitates the 
administrative operation (Fig. 6) 

B. Maintenance 

This facility should have top priority in any 
zoo construction program and certainly pre¬ 
cedes the acquisition of any live onimal collec¬ 
tion. Included here is animal maintenonce 
concerning the daily feeding, cleaning, and care 
of the animal collection in addition to animal 
health requirements; buildings and grounds 
maintenance; accession, storage, and handling 
of supplies; and service facilities for personnel. 

1. Commissary A function directly proportional 
to the size of the animal collection. Size of this 
facility should reflect anticipated growth and 
its design permit future enlargement. Preven¬ 
tion of rodent access to stored foods and ease 
of pest control should bo incorporated in the 
design (Fig. 6). Basic requirements for this 
activity are as follows: 

a Bafrigeratad Holding Facilities Both 
chilled and freezer storage space is needed for 
food holding even In the smallest of zoos. 
Often, however, it is more economical for a 
small zoo, initially at least, to rent commercial 
freezer looker space rather than build and 
operate its own expensive facility. 

b. Kitchen Diet preparation area with 
equipment such aa grinders, choppers, mixers, 
blenders, juicers, stoves, ovens, scales, knife 
sharpeners, utensils (knives, steels, spoons, 
etc.) and containers (pails, dish pans, trays, 
etc ). Thawing facilities for frozen foods are 
especially useful. 

c. Storage Nonrafrigarated food storage 


including grains, commercially prepared foods, 
and canned goods Dispensing hoppers should 
be designed into the facility and available to 
either the kitchen or diet delivery vehicles. 
Fodder materials need to bo conveniently 
located. The combustibility of these materials 
must be considered in locating this facility. 

d. Location The location of the commis¬ 
sary ideally should be central to all operations. 
In largo institutions, it is often more practical 
to develop ii main and centralized commissary 
facility where food is stored and propored in 
bulk in addition to small departmental kitchens 
located in the main buildings. Ease of access 
for the regular deliveries of foodstuffs from 
outside the zoo should be provided. 

a. As an Exhibit? A recent trend in zoo 
design is to install visitor observation windows 
in food preparation facilities so that the public 
can see the complexities involved in those 
formerly "behind-the-scenes" activities. Valu¬ 
able byproducts of such installations are neater 
employees and more orderly ond better kept 
facilities. Other applications of the same prin¬ 
ciple have been made with public view win¬ 
dows installed for specialized equipment such 
as filters and pumps. Even operating, post 
mortem and examination rooms and labora¬ 
tories have been made viewable, resulting in 
excellent visitor reception with consequently 
improved public education to the total zoo 
operation. 

2. Hotpitil-Quaraatina Every zoo should hove 
facilities where newly arrived artd sick animals 
can be isolated from the rest of the collection, 
preferably in a structure completely separated 
from animal exhibit areas Here also may be 
located the headquarters for the veterinarian, 
whether he be a consultant or on the staff 
Facilities to be provided for are as follows: 

a. Quarantine section 

b. Sick wards with "squeeze cages" and 
outdoor recuperating pens 

c Operating room 

d. Pharmacy and laboratory 

a. Post-mortem room 

f Refrigerated holding boxes for specimens 
to be Butopsied 

g. Equipment and supplies: microscope, 
centrifuge, autoclave, operating table, portable 
cages, restraining devices, surgical and med¬ 
ical supplies, laboratory ware, testing equip¬ 
ment, pharmaceutical refrigerator, etc. 

Since babies must frequently bo raised with¬ 
out a mother for one reason or another in zoos, 
the establishment of animal nursery facilities 
should be provided for Often such activities 
are placed on public view as an exhibit. A 
human incubator is a useful piece of equipment 
in this facility 

Accommodation for egg incubators and 
chick brooders should also be included in zoo 
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planning. Thara are practical reasons for 
locating such in the animal health facility. 

Depenclit^g on the size of the zoo operation 
several of the above activities can be combined 
into a Single structure. It is desirable to either 
isolate this operation from direct contact with 
the public or locate it awvay from the visitor 
area (Fig. 7). 

3. Reserve Animal Area Zoos constantly accrue 
animals for which exhibit space is either not 
presently available or when it is desired to 
isolate the animal from the public for purposes 
of breeding, holding for other zoos, etc. Also, 
some animal species may be exhibited season¬ 
ally outdoors and require winter holding quar¬ 
ters. Such animals, acclimated and healthy, 
invariably find their way into hospital sections 
or are scattered ir> rear service areas. A special 
reserve section built for the purpose is a prac¬ 
tical and useful adjunct to the service facilities 
of a zoo. 

4. Building and GrtMinds Maintenance This activity 
houses facilities for the conventional needs of 
repairs to buildings and grounds, minor con¬ 
struction jobs, grounds maintenance and 
horticulture. A shop area is a useful facility and 
should be included in even the smallest of 


operations. Objectionablo noises from the 
operation of power tools should be considered 
when locating this activity. Greenhouses to 
implement buildings and grounds beautifica¬ 
tion as well as planted exhibits should be 
included if needed. Storage facilities for tools, 
cleaning supplies, equipment, etc., should be 
located here 

Waste disposal is another important activity 
which should be included in maintenance plan¬ 
ning. Incinerators ore sometimes required for 
the disposal of dead animals. 

5. Personal Facilities Employees* quarters with 
lockers, shower, restrooms and dining area are 
necessary for any operation. Not only is env 
ployee morale bolstered but personnel can be 
expected to be neater and more presentable 
when such facilities are available 

6. Combinationf For a small zoo most of these 
maintenance functions can bo efficiently 
designed into one central structure 

7. Location Due to the constant activities of 
pickup, delivery, and disposal of materials 
involved in the various maintenance opera¬ 
tions. the structure or structures housing them 
should be located with direct access to an 


outside*’ or off the zoo grounds street. Service 
drives leading from maintenance areas to the 
various zoo facilities should be included in the 
grounds plans, preferably isolated as much as 
possible from public areas. 

C. Public Services 

Any operation which attracts the tremendous 
crowds which zoos engender must have ade¬ 
quate facilities which cater to the personal 
needs of visitors, as well os provisions to han¬ 
dle emergencies and maintain security. 

1. Rostrooms inadequate and/or unclean rest¬ 
room facilities do more to give a public institu¬ 
tion an unsatisfactory reputation than any other 
condition—a fact which service station opera¬ 
tors liave been aware of for some time. Zoos 
are well advised to include the installation of 
toilets especially designed for children due to 
the large number of youthful visitors. Urinals 
for female visitors are also being utilized in 
some public restrooms. 

2. Special Servicei Problems of crowd control 
ore common to every zoo and proper planning 
must take the following factors into consid¬ 
eration: 




Fig. 5 The service building shown here includes commissarY facilities on the left, attendants* quarters in the 
center rear, and animal heaKh on the right. All activities along the building fiont are viewable by the public from 
the elevated and hooded tamp. The specially designed hood and double lilted glass eliminates reflections and yet 
maintains an open feeling. The kitchen area (lower ioK) shows the large observation windows. The amphitheater 
(below right) adjoins the post mortem and operating room. Here biology classes observe operations and autopsies 
and may take tiuue specimens back to their school laboratories for further sturfy. A two-way public address system 
permits question and answer interchange between the veterinarian anti class. (Fort Worth Zoological Association.) 
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• Public Addrmss System For locating lost 
children, lost and found items, making special 
announcements (e.g.. animal feeding times, 
animal demonstration and acts, etc.) and often 
the playing of background music. 

b. Emergency Properly supplied first-aid 
facilities with trained personnel available 
should be a part of every < 00 . Special instruc¬ 
tions for the handling of intoxicated visitors, 
heart attack and heat victims, etc., should be 
available to all personnel. 

c. Trensportation Many xoos install 
vehicular systems to take visitors from one 
point to another or for tour or sightseeing pur¬ 
poses. Tractor trains, animal-drawn carts and 
rides, rail trains, buses, and even an overhead 
monorail are a few examples currently In opera¬ 
tion in xoos. Generally, a public address system 
is available on such conveyances which per¬ 
mits lectures during tours. Availability of 
stroller and wheelchair rentals are also a 
convenience to <00 visitors. 



Fig. 6 The commissarv shown in this plan permits on efficient operation for food storage and preparation. Facili¬ 
ties are provided for slaughtering food animals. (Chevenne Mountain Zoological Park, Colorado Springs. I 


3. Concessions Several pamphlets published 
by the National Recreation and Park Associa¬ 
tion are available concerning this area of 
design and operation. In general the following 
basic concessions have proven to be effective 
in xoos: 

a. Refreshment stands for minor food and 
beverage items 

b. Cafe and restaurant facilities 

c. Vending machines for beverages, snacks 
and special animal foods 

d. Souvenirs, gifts, and numerous educa¬ 
tional items xoologically oriented (books, 
pamphlets, maps, post cards, models, etc.). 
Jewelry, photographic film, rental cameras, 
etc. 

0 . Parking lot fees 

/. Transportation systems 

Profits from zoo concessions can be an 
important factor in subsidizing zoo budgets, 
thus decreasing the zoo's dependence on tax 
revenues. 


GENERAL 
A. Display 

The difference between a menagerie and a zoo 
might be' defined as follows: a menagerie is 
simply a collection of animals on public exhibi¬ 
tion. A zoo is an educationally planned and 
oriented animal display presented to the visitor 
in the most asthetically pleasing, interesting 
and naturalistic context practical. Several dis¬ 
play factors contribute to the qualities of a zoo 
and are listed as follows: 


1. Signs and Labels These perform several func¬ 
tions and can bo of the rollowing four major 
varieties: 

a. Natural History Common name, scierv 
tific name, habitat, geographic range and 
interesting natural history information. Where 
several species are exhibited together, these 
signs should be illustrated for easy identifica¬ 
tion. 

b. Visitor Information Signs which advise 
the visitor of opening times for exhibits, ac¬ 
knowledgment of donations, feeding times, 
etc. 

c. Visitor Instruction Signs for protection 
of animals, such as '*do not feed,*' and warnings 
of potential dangers to visitors, such as cross¬ 
ing guard rails, entering off-limit areas, etc. 

d. Directional Signs directing the visitor to 
exhibits, buildings, service facilities, etc. 
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Fig. 7 A cofnbination admiRittrirtiofl smI hotgital building. Fadlitiat inclade a library, officei, quaramina and ward 
rooms, laboratory, pbarmacy, and wiMar quarters. Zoo buildings, espacially service facilitias. require a careful 
selection of construction materiato, particularly those which will stand up under constant humidity and abrasion of 
daily cleaning. (Franklin Park Zoo. Boston.) 
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2. Special TpchlHIlM The imeginetion has few 
limite with respect to animal exhibition. Such 
featurea aa special lighting, sound eHecta and 
the like have been favorably received by the 
visiting public. Museum displays which supple¬ 
ment the live animal exhibits are extremely 
effective in coos and enhance their educational 
value. Visitor activated pushbutton exhibits 
are excellent. Also, slide and film projectors 
which illustrate an animal activity, life cycle, or 
other such features, otherwise impossible to 
demonstrate in a live exhibit, are most effective 
display supplements. 

3. DstSMStratioflS With many animals it is pos¬ 
sible to go beyond the concept of the ‘animal 
sitting in the cage." The presentation of demon¬ 
strations showing specific behavior activities 
may be done by a variety of techniques. Some 
of these demonstrations must be planned with 
an adequate number of animals available so 
that the welfare of the animal subjects is not 
compromised. A few examples of such exhibit 
supplements are as follows: 


a. Electric fish demonstrations 

b. Spitting (archer) fish feeding demonstra¬ 
tion 

c. Rattlesnake rattling and striking 

d. Cobra hood-forming demonstration 
a. Animal weighings on built-in scales 
f. Conditioned-reflex demonstration 

g Otter slides 

h. Porpoise and fish sounds picked up by 
underwater microphones 

/. Observation chick incubators 
Microprojection of invertebrates 
k. An^ scheduled special feeding 
Demonstrations such as the above represent 
perhaps the greatest potential today in the 
development of educational zoo display. 


B. Visitor Participation 

Any design feature which establishes a closer 
relationship between the visitor and the animal 
IS generally to be desired. Care must be taken, 
of course, that the welfare of neither the animal 


nor the visitor is endangered. For example, 
public animal feeding of a proper ration is a 
good revenue producer and, to an extent, a 
budget saver. Coin-operated vending machines 
are available which are manufactured for ani¬ 
mal wafers. Coin-operated or pushbutton 
animal acts are also of interest. A number of 
commercially available installations have been 
developed for providing prerecorded informa¬ 
tion for xoo and museum visitors through 
“talking labels," transistorized receivers with 
earphones and similar devices. These devices 
increase the effectiveness of the zoo's educa¬ 
tional program while also adding a personal 
touch to the exhibits which printed labels do 
not provide 

Since amsteur photography is widespread, 
it behooves the zoo planner and operator to 
facilitate such activity as much ss possible 
Signs with meter checked camera settings for 
highly photographed exhibits, public dark 
rooms for film changing, and of course a film 
sales desk are facilities which zoos can make 
available to the photographer. 
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The Need and Concept 

An aquarium built almoat anywhere will prove 
to be a popular attraction. Neverthelese, to be 
successful, whether financially or in terms of 
education or recreation, it must be sited where 
a real need exists. 

The concept of the aquarium, what it will 
be and do, must be determined early. Within 
the funds available, what usual and what spe¬ 
cial features will be included must be decided 
upon. 

An initial simple design should be prepared 
which presumably will provide adequate space 
for the expected visitors and will also provide 
the necessary operating areas. Those must 
then be considered with knowledgeable per¬ 
sons and be modified as required, if the aquar¬ 
ium is to be more than a house for living 
aquatic animals and plants, an exhibit special¬ 
ist should be at hand to design presentations to 
meet the objectives of the institution. 

Public aquariums are leaning more and more 
toward educational recreation for their visitors. 
It is felt that a mere lineup of tanks containing 
specimens identified by photographs, names, 
and range may bo interesting, but is not suffi¬ 
ciently informative. Groupings of specimens 
may be made to illustrate environmental pref¬ 
erences, means of locomotion, sight, hearing, 
food habits, schooling, use by man. and any 
number of other interesting and informative 
themes. If these are properly presented, the 
visitor will unknowingly absorb and retain 
much knowledge of aquatic life. 

Planners should, then, include in the design 
particular configurations of tanks, in separated 
groups, as a means by which a theme can be 
effectively carried to the audience. Contribut¬ 
ing information can be furnished by pushbutton 
filmstrips, guidebooks, and by lighted legend 
boxes. 

The Planners 

We shall assume that the promoters of the 
equariurri have the necessary financial backing 
and that they realize that at least 60 per cent 
of the cost will be for facilities, equipment and 
design, most of which are peculiar to aquar¬ 
iums are not visible to the public. 

The promoters have a site that appears to bo 
suitable. It should be readily accessible by both 
public transportation and private vehicles, and 
should, if possible, be easily reached by tour¬ 
ists. Adequate vehicle parking in the area is 
desirable. 

The most vital factor is the water supply. 
Usually the promoters are not competent to 
judge this essential ingredient, the quality of 
which must be known before the project can be 
further developed. Too often promoters 
assume that the water is of good quality and of 
sufficient, continuous volume. 

At this point in the planning the promoters 


Aquartum Design Criteria, Drum th Croaker. 
National Fisheries Center and Aquarium. U S 
Department of the Interior, Washington, D.C., 
1970 


should seek professional advice, both as to the 
quality of the water and the volume required 
for the proposed facility. From here on the plan¬ 
ning staff should include individuals competent 
in the aquarium field. 

Designing for visitor guidance will be based 
upon the building and site size and an estimate 
of the expected visitor load. More often than 
not the funds availoble for a public aquarium 
will dictate the size, regardless of expected 
visitations. If the site is large enough, the 
original design may provide for future expan¬ 
sion. 

It is desirable to have a flow pattern for 
visitors. Design con quite readily lead the 
visitor into the desired path in most situations. 
Upon entering, a visitor will generally turn 
right, provided no attractions draw him else¬ 
where. By placing display tanks at an angle, 
with the viewing glass facing the oncoming 
visitor, he will normally proceed in that direc¬ 
tion. Open-floor exhibits can serve as shields 
and also continue to draw the visitors along the 
desired path <Fig. 1). 



Monotony is to be avoided in the placement 
of display tanks. They should not be lined up 
like railway car windows. All of them should 
not be SOI at an angle. Alcoves and jut-outs 
will provide variety and surprises, and can 
serve as dividers between special exhibits. 
Variety also serves to orient the visitor. 

Handrails to keep the public about 3 ft from 
the viewing glass may be desirable. Opinion 


Fig. 2 Plan of tank gallery. 


is divided among aquarists regarding rails. 
When large numbers of visitors are present, 
a rail keeps them back from the glass and per¬ 
mits more people a bettor view. On the other 
hand, close inspection of small organisms 
is then not possible (See Figs. 2 and 7.) 

A step-up for small children is often pro¬ 
vided. This usually is about 1 ft high and 1 ft 
wide, and should be part of the building struc¬ 
ture and continuous. 

The Operations Area 

As previously stated, planners of aquariums 
often consider the facility only from the visi¬ 
tor's viewpoint. They do not realize that the 
welfare and attractiveness of the specimens 
and minimum costs for operation and mainte¬ 
nance depend upon the attention given to 
behind-the-scenes design. 

The immediate work area behind the display 
tanks may be considered first. The work-area 
floor should be about 3 ft higher than the public 
area floor. This is dictated by the height of the 
average visitor looking into the approximate 
center of the viewing glass of the average large 
display tank. Most display tanks are placed on 
the floor of the work area. Obviously, very 
small and very large tanks will have to be 
placed differently. Tanks should be placed to 
permit ease of cleaning by aquarists. 

Holding tanks to receive new specimens for 
quarantine and space to hold surplus or sick 
specimens should be placed along the rear wall 
of the work area or in any other convenient 
locations. Each of these holding tanks should 
have its own recirculating system. The total 
holding capacity should be equal to about one 
third of the display volume but may vary con¬ 
siderably, depending upon the sizes of display 
tanks and specimens as well as the mortality 
rate and replacement need (Fig 7.) 

All quarantine tanks should be provided with 
drain valves to permit rapid drainage after treat¬ 
ment procedures. All tanks should have 
removable pump screens. 

Many aquarists feel that practically all 
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healthy specimens ought to be on display since 
they use space when hold in reserve and ra- 
quire the same care as specimens on display. 
Nevertheless, too fevir quarantine or treatment 
tanks can greatly hamper operations. The 
exhibit/holding ratio should be carefully 
considered. 

The various main supply pipes from the 
reservoirs should extend around the aquarium 
over the display tanks. These should be a mini« 
mum of 7 ft above the work-area floor and 
should have frequent tap valves from which, by 
flexible hose, replacement water or a continu¬ 
ous flow may be fed to the tanks, depending 
upon the system. It is important to have shut¬ 
off valves conveniently located along the major 
supply lines to facilitate plumbing repairs. 

To reduce the possibility of accidental flood¬ 
ing to a minimum, automatic cut-off switches, 
built-in overflow drains, and failsafe devices 
should be planned in connection with tanks 
and reservoirs that are periodically drawn 
down and refilled. 

All electrical appliances and equipment, 
including connector boxes, must be grounded 
Outlets should not be located near the floor. 
Fixtures over the tanks should be protected 
to avoid breakage and possible danger to per¬ 
sonnel working in water. Poles attached to 
brushes or other cleaning devices should be 
of wood or other nonmetallic material. 

Natural light should be held to a minimum, 
unless completely controllable. Natural light 


promotes algae growth on interiors of tanks. 

A flexible lighting system over each tank 
should include the capability of being lifted out 
of the way when cleaning tanks or feeding 
specimens. Sufficient waterproof i>utlets 
should be provided for auxiliary or special 
lighting. 

A clear passageway about 6 ft wide should 
extend along the back of all display tanks in 
order to permit the easy transport of tanks, 
incoming specimens, etc., by fork-lift truck or 
four-wheel flatbed. No stairs or other obstacles 
should be located in this passageway 

The surface of the work-area floor should 
have a nonskid finish. Floor drains with sand 
traps are absolutely necessary and floors 
should be sloped to drains. Water-resistant 
materials should bo used in all places adjacent 
to tanks. 

Storage space for tools, nets, chemicals, and 
other items in frequent use should be provided. 
Refrigerators often are convenient for the 
storage of special foods, and may reduce trips 
to the food preparation room. 

Stairs should be placed conveniently from 
the work area to the public area, with lock 
doors. Small wall desks may be provided for 
record keeping. 

Deep washbasins with hot and cold water 
and towel boxes should be located convenient¬ 
ly in the work areas. Also, suitable containers 
for net stenlixation should be provtded. 

Centrally located and convenient to the live 



Cross section through coral reef tank. 


Fig. 3 


exhibits should be the grouping of loading 
dock, food preparation room and freezer, 
offices for the biologist and chief aquarist. a 
room for the shipping and receiving of live 
specimens, and a crew room with showers and 
toilets. Space for the chief engineer and control 
and monitoring panels should be provided. 
The size of each of the foregoing, as well as the 
necessity for offices and crew room, will de¬ 
pend upon the size of the aquarium and the 
number of personnel involved in operations. 

The above can be located on either the work- 
area level or the public-area level. If the latter 
is the case, a ramp should extend from the load¬ 
ing dock area to the work level. It is also desir¬ 
able to have easy rolling access to the public 
area and to the administrative offices. 

In any aquarium a two-way intercom system 
is vary important. 

The work area should be separated acousti¬ 
cally from the public area. 

Interior windows may be desirable to permit 
visitors to view the more interesting opera¬ 
tional features. 


By JAMES W. ATZ, Associate Curator, 
The American Museum of Natural History 


Water Quality 

The chemical condition of the water in which 
fishes and aquatic animals without backbones 
(invertebrates) are kept is vital to their health. 
Anything suspended or dissolved in the water 
comes into the most intimate contact with 
these animats, mostly through their gills, and 
there is little they con do to keep harmful sub¬ 
stances from entering their bloodstream or 
body. For example, only two parts of copper 
dissolved in a hundred million parts of water 
can kill some fishes within 24 hours, while 
acutely toxic concentrations of pesticides 
like Endrin need have a strength of less than 
one part per billion. The invertebrates are oven 
more sensitive than fishes. 

In order to keep animals as sensitive as this 
alive in captivity, there is only one safe rule 
to follow: all aquaria and other parts of water 
systems must be made of chemically inert 
materials. 

The source of any water that is to be used 
in aquariums must be scrutinized to make cer¬ 
tain it always has the proper chemical compo¬ 
sition and never contains substances harmful 
to the exhibits. Ordinary standards of water 
purity are not adequate because perfectly pot¬ 
able fresh water or seawater, perfectly safe 
for bathing, may be deadly to fishes and aquatic 
invertebrates. As far as their water supply is 
concerned, these animals are much more deli¬ 
cate than man. Frequent troublemakers in 
municipal tap water are chlorine, excessive 
hardness, and brass or galvanized piping. A 
single small metallic fixture can quickly bring 
about the death of fish when the water running 
through it is soft. 

As far as the aquarium’s visitors are con¬ 
cerned, the only necessary water quality is 
clarity, so that they can easily see the exhibits. 
For large tanks (500 gal or more) the water 
must be very clear indeed; the water of some 
municipalities contains colloidal clay, and 
although it looks crystal clear in small tanks, 
its milky appearance in large ones makes view¬ 
ing through it quite unsatisfactory. (Animals 
may live In such cloudy water without any 
difficulty, but water that is cloudy from the 
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presence of rriyriads of bacteria is unsatis¬ 
factory for both visitor and eKhibil animal, 
although for different reasons.) 

In some aquarium evater systems, the water 
is used only once and is then discarded. These 
are called open systems Closed sy&'fems are 
those in which the water is rcrcirculated, being 
used over and over again. 

Sometimes it is necessary to treat the water 
as soon as it enters the aquarium building, 
usually by filtering it. Natural seawater should 
always be filtered before being put into reser¬ 
voirs or closed systems of any kind in order 
to remove the tiny animals and plants fplank- 
ton) that inhabit it. These floating mites cannot 
live under the conditions of captivity and when 
they die. they decompose and temporarily make 
the seawater toxic to larger forms of marine 
life. Even filtered seawater "rots" to some 


extent and may have to be stored in the dark 
for as long as 6 wanks before becoming fit 
to use. particularly in small tanks. 

For the great maiority of exhibits, however, 
fresh, filtered seawater may be used without 
delay if it has not originated from polluted 
sources and if each water system contains at 
least 1.000 gal. On the other hand, untreated 
natural seawater can be used in open systems 
provided it is clear enough not to obstruct 
the view of the exhibits. An important advan¬ 
tage of this kind of arrangement is that it makes 
easy the exhibition of plankton-feeding ani¬ 
mals. which subsist on the small plants and 
animals they strain out of the water 

Unless the aquarium can be built near a 
dependable source of water of the proper 
quality and sufficient quantity, closed water 
systems will be a necessity, but water that 


is used over and over accumulates waste prod¬ 
ucts from the animals living in it. and as time 
goes on, the concentration of these substances 
becomes intolerable. Their removal, however, 
presents special problems 

Aquarium animals, )ust like terrestrial ones, 
must consume oxygen to stay alive and at the 
same time must get rid of the carbon dioxide 
they produce, if the water in which they find 
themselves has either too little oxygen or too 
much carbon dioxide, they will die. Fortunately, 
the atmosphere provides an unlimited supply 
of oxygen and can take up unlimited amounts 
of carbon dioxide —at least the small amounts 
produced by aquariums. Therefore all that 
needs to be done is to expose enough of the 
aquarium water to air above the vessel so that 
the two gases will be exchanged at a suffi¬ 
ciently rapid rate. This is most easily done by 
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tho use of aerators, although circulating the 
water and otherwise agitating it is also very 
helpful (See Fig 4.) 

The animals other wastes are not so easily 
disposed of. however; in fact, no economically 
feasible way has yet been devised to remove 
them from aquarium water. Most Important 
of all is ammonia. This is the principal waste 
product in the uriite of fishes, and these ani* 
male encreta ammonia through their gills as 
well. Ammonia is also the principal excretory 
product of aquatic invertebrates. Other waste 
products, such as urea, are broken down into 
ammonia by bacteria in the water, in addition, 
ammonia is produced when bacteria bring 
about the decomposition of fecal fish wastes 
as well as any uneaten food or plants and ani* 
mala that have died in the tank. It would not 
be far wrong to state that every bit of food 
put into an aquarium, except that utilized in 
the growth of its inhabitants, eventually turns 
into ammonia. 

Ammonia is exceedingly toxic to almost 
all fishes and invertebrates. For example, trout 
living in water with as little as six parts per 
billion of ammonia show abnormal gills. Even 
freshwater pond fishes, which are much less 
sensitive to ammonia than trout or coral-reef 
fishes, should not be exposed to concentra¬ 
tions of more than one part in ten million of 
water. 

At the present time, there is only one eco¬ 
nomical way to avoid ammonia poisoning in 
closed aquarium systems, and this is by taking 
advantage of the bacteria that change ammonia 
into nitrate (by oxidation), a chemical that is 
much less harmful to aquatic animals. These 
nitrifying bacteria occur naturally in all aquar¬ 
iums and water systems, but not in large 
enough numbers to quickly convert the toxic 
ammonia into relatively harmless nitrate. In 
a well-managed tank, these bacteria thrive on 
the walls and other surfaces, but not in the 
water Itself, because they must be attached 
to some kind of solid material in order to grow 
and multiply. There are not enough surfaces 
in an aquarium to provide "homes" for suffi¬ 
cient numbers of nitrifying bacteria to keep 
the concentration of ammonia as low as it 
needs to be, that is, virtually zero. One of the 
principal functions of a filter is to provide 
living space for nitrifying bacteria, and count¬ 
less numbers of them cover the grains of sand 
or gravel of the filter bed. In the future, other 
ways of elin^inating ammonia may be found, 
but biological filtration is now the only prac¬ 
tical way to do so. 

In addition to the solid surface they require, 
nitrifying bacteria need oxygen; the water 
should be aerated both before and after filtra¬ 
tion — afterwards in order to replace the oxygen 
used up by the filter bacteria. Nitrifying bac¬ 
teria are slow multipliers (as compared with 
many other bacteria), and cold temperatures, 
acid waters, high salinity, end lack of calcium 
slow them down even more. Whenever an 
aquarium or a water system is put into opera¬ 
tion, the number of animals put into it ought to 
be limited until the filter has acquired its full 
complement of nitrifying bacteria. A ‘‘healthy" 
filter ia essential to a "healthy'* closed aquar¬ 
ium waiei system and vice versa. 

The longer the aquarium or water system 
ia in operation, the greater the amount of 
nitrate that accumulates in the water. Although 
certain aquatic bacteria (denitrifiers) change 
nitrates into nitrogen gas and thus eliminate 
the nitrogen from the system, this process 
does not taka place rapidly enough to prevent 
the buildup of nitrate in aquarium water. More¬ 


Fig. 5 Simplified diagram of the aquarium water tyttem. 

over, there are other less well-known sub¬ 
stances that accumulate in the water in which 
animals are living. None of these is at all as 
toxic as ammonia, but they do have an inhibi¬ 
tory effect, especially on marine invertebrates. 
The only practical way to get rid of them, at 
the present state of aquarium technology, is 
by replacing part of the water at regular inter¬ 
vals. This is the procedure used by home aquar- 
ists who want their fishes to reproduce By 
keeping the concentration of nitrates (and 
undoubtedly other inhibiting substances that 
were not measured as well) below 10 parts per 
million with regular replacements of fresh sea¬ 
water, the London Aquarium has been able 
to maintain marine invertebrates it otherwise 
found impossible to keep alive. 

Another cumulative change that takes place 
in aquarium water is an increase in acidity. 
Oxidation is a process essential to all life, and 
oxidation is an acid-producing process. Aquat¬ 
ic animals produce carbon dioxide, which 
becomes carbonic acid in water. All of their 
other waste products are eventually oxidized 
by bacterial action, and this, too, produces 
acid. In order to prevent the aquarium system 
from suffering from acidosis, it must be alka¬ 
lized. This is absolutely essential for closed 
seawater systems and is usuolly accomplished 
by keeping the water in very close contact 
with some form of calcium carbonate (coral 
sand, calcita, marble chips, bivalve shells). 

Proper aquarium water quality depends 
primarily on the following factors: 

* Chemically inert material 

* Suitable source of water 

* Adequate circulation, aeration, and fil¬ 
tration 

* Claanlinass, achieved mostly by avoiding 
overcrowding and overfeeding 


* Control of woste end-products by filtra¬ 
tion, alkalization, and dilution 

Water Systems 

The water system includes, in whole or part, 
the incoming line, a clarifying or sterilizing 
unit if required, storage reservoirs, the pipe¬ 
lines furnishing types and temperatures of 
water serving the display tanks, the display 
tanks, inflow and outflow and drainage, and 
filters. 

Piping should be of nonmetallic materials. 
Water should come in contact with metal only 
as absolutely necessary Metal or other piping 
may be used to serve cetaceans, seals, pen¬ 
guins. and aquatic reptiles, but expensive 
replacement may be necessary because of 
corrosion. (See Figs- 4 and 5.) 

1 Open system (use and waste). This meth¬ 
od is the least complicated and least trouble¬ 
some provided an adequate source of ex¬ 
cellent disease-free water is available. The 
requirement that metal not come in contact 
with water may not be quite so important here, 
as the animals are exposed to water that has 
passed over the metal only once and as the 
toxicity potential decreases due to the forma¬ 
tion of inert oxides, etc., on the interior of 
metal pipes, thus forming an insulating barrier, 
but corrosion is a factor to be considered. 

Economics must be considered when water 
is to be discarded after one use. As a general 
rule of thumb, the average display tank of spec¬ 
imens loaded at the rate of 1 lb. of fish per 
too gal of water should have a turnover or 
replacament rate of one volume each one to 
two hours. If the gallonage of all display tanks 
is 100.000 gal, a flow of 50,000 to 100,000 gal 
per hour would hove to be maintained. Thus, 
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Fig. 6 Typical vanishing side wall tank installation. 
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1.2 to 2.4 million gal would be required each 
24 hours. An added coal would arise if some 
waters had to be heated or cooled. 

Whan waieris used only once and discarded, 
the rale of turnover usually need not be as greet 
as in closed systems, as waste products from 
the specimens are continually carried away. 

It should be noted that the rule of thumb 
cited above is just that. Many species of fish 
can be loaded heavier, and some species. par> 
ticularly invertebrates, may require a more 
rapid turnover of water. 

2. Closed system (recirculating total sys* 
tern). Water continuously enters the display 
tanks and the overflow returns to the reser¬ 
voirs after passing through filters. In theory, 
this method requires only the replacement 
of water lost by evaporation or in the process 
of cleaning a lank or backwashing a filler. How¬ 
ever, seawater should be replaced at the rate 
of one-third of the total volume every two 
weeks, if possible. If this cannot be done, mon¬ 
itoring of nitrite, nitrate, and urea buildup 
becomes vary important 

One serious disadvantage in a closed system 
is the reel possibility of disease organisms 
from one tank being carried to all tanks. Fil¬ 
tration will not remove many of those. Ultra¬ 
violet radiation or passoge through a reverse 


osmosis process, however, is effective in 
removing or destroying organisms both desir¬ 
able and undesirable. Reverse osmosis cannot 
be used with salt water. 

3. Closed system (recirculating individual 
systems). Each display tank is provided with 
its own recirculating water system. Filling 
and minor replacement is from the main sup¬ 
ply lines. In operation, the overflow passes 
through a biological filter and is pumped back 
to the display tank. Desired temperature range 
can be maintained by cooling or heating units 
placed in the filter or line. 

In the recirculating systems, the main supply 
lines of water, preferably overhead, also are 
continually circulating at a low rate to preclude 
dead water and the growth of organisms in the 
pipes. 

The plans for the National Fisheries Center 
include the above system (3). The city water 
supply contains traces of xinc and copper, 
detergents and chlorine. After all display and 
reservoir tanks are filled (approximately 3.5 
million gallons) the replacement water esti¬ 
mated to be required is 100 gallons per minute. 
It is planned to pass this incoming water 
through the reverse osmosis process to remove 
the metals and detergents. The chlorine will 
be removed by aeration or charcoal filtering. 


Display tanks of up to 2,000 gal can, for 
some species, be recirculated through bottom 
filters with water circulation controlled by 
air-lift pumps. 

In recirculating systems it is desirable to 
replace at least 10 percent of fresh water and 
at least 40 percent of salt water each month 
to avoid a buildup of harmful substances. Usu¬ 
ally a greater amount than this is replaced 
when the display tanks are regularly cleaned 
and filters backwashed. 

Display Tanks 

Tanks for the display of aquatic specimens 
are expensive. Materials in tanks for seawater 
must be more carefully chosen than for fresh 
water. Nevertheless, all tanks should be made 
of inert material to the greatest extent possible. 

Ideal tanks ore those that are least costly, 
light in weight, readily altered or drilled, inert 
in seawater, with hard and smooth interiors, 
among other things. No currently available 
materials from which tanks may be produced 
have quite all the foregoing desirable features. 
For smaller tanks (up to about 2,000 gal), fiber 
glass or plastic-impregnated plywood appear 
to be quite satisfactory. 

A number of companies manufacture fiber 
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glass aquaria or holding tanks. Moraovar, 
some of these will fabricate to specifications. 
It is desirable to plan to install tanks of stan¬ 
dard sizes, preferably those that are available 
"off the shelf " or for which fiber glass-fabri¬ 
cating forms are still available. 

Fiber glass is completely inert, is light in 
weight, and can be readily altered and drilled. 
Some esperience by aquarium personnal will 
permit them to make repairs. It is quite possi¬ 
ble. with an experienced technician, for an 
aquariunr to fabricate its own tanks of rein¬ 
forced fiber glass. 

For larger tanks, reinforced concrete, steel 


plate, or some other substantial and suitable 
material will be required. 

Concrete tanka should never be poured as 
an integral part of the building. Each such 
tank should be an independent unit, capable 
of being broken up and removed without 
damage to the building. 

The design of tanks should consider the 
problems of drainage, cleaning, viewing, etc. 
Some tanks, because of tha specimens to be 
held therein, may requira special features, 
e.g., scuppers at tha surface to remove oily 
film produced by some foods. Rapid drainage 
is desirable. It is preferable that gravel or sand 


not touch the viewing glass Disappearing 
side wells may be desired (Fig. 11.) 

All concrete and metal surfaces should be 
coated with an epoxy sealer. This will continue 
to seal the inevitable hairline cracks in con¬ 
crete, and thus prevent seawater (particularly) 
from attacking the reinforcing iron. (If possible. 
Monel bars should be used.) The seal also 
inhibits the growth of algae. Color may be 
added to the epoxy. Epoxy may also be used 
with sand to provide skidproofing for wet 
floors, ramps, etc. Careful application of 
epoxy paints over concrete will prevent blis¬ 
tering. 
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INDOOR TENNIS BUILDING 


INDOOR COURTS AND RUILDINOS 
Number of P»epl« Far Court 

An indoor facility generolly has a capocity of 
125-150 members per court, since the indoor 
court is available at least 14 hours per day, 7 
days a week. There are some players who show 
up infrequently, while others wish to play 5 haurs 
or more per week. Most sets played are doubles 
and require four people per period. 

SHe Selection 

As previously suggested, a site should be selected 
which is reasonably level to avoid excessive grad¬ 
ing problems. It should be sufficiently large to 
allow expansion of the number of tennis courts, 
the club facilities, and parking and still allow suffi¬ 
cient room for required setbacks of the building 
from the lot lines. The site should be properly 
zoned for tennis establishments, located as close 
as possible to the active tennis playing group 
in the community, preferably within 15 minutes 
driving time. Availability of utilities at low cost 
is highly desirable. Restrictions on height and 
types of construction should also be considered 
when choosing the site. 

Oubhouse Focliitlei and Layout 

It is generally more economical to place courts 
side by side if there are less than six. It then 
may be feasible to place three courts side by 
side and the additional courts end to end with 
the first three. Of course, the shape of the prop¬ 
erty may dictate the shape of the building to 
be constructed. 

The person in charge should be able to see 
everyone who enters or leaves the building and 


Community Tennis focHities Operations, Robert M. 
Arts. Nationai Recreotion ond Pork Association, Inc., 
Arlington, Virginia, 1972. 


goes to or from the locker rooms,- it is difficult 
to see what is happening more than four courts 
away. A side-court control point is preferred. This 
position allows the person in charge to see all 
that is happening without interfering with play. 

It is highly desirable to separate the teaching 
court from adjacent courts by a divider net to 
prevent balls from interfering with ploy in prog¬ 
ress. The divider net can be located directly over 
the outside alley line of the teoching court or 
there should be a minimum of 10 ft on each side 
of the divider net to the nearest outside alley 
line. 

Players should be able to get from locker rooms 
to their court out of sight of players on adjacent 
courts. Men's and women's locker rooms generally 
contain seven to eight lockers per court. Generally 
1 to 1 Vk showers per court is sufficient in the 
men's locker room; Ik to 1 shower per court 
(with private dressing booth) is generally sufficient 
for the women's locker room. 

Building 

The tennis court building should be 120 ft in the 
clear to accommodate the length of the tennis 
court and the space behind the end lines. The 
walls behind the courts should be a minimum of 
16 ft high and the center of the building over 
the net should be a minimum of 35 ft in the 
clear. For safety any structural meml>ers project¬ 
ing into the playing area should be podded with 
foam rubber or other shock-absorbent material 
from a point 16 in above the floor to a point 6 
ft above the playing surface. 

Court Surfaces 

All surfaces used outdoors can be used indoors. 
However, certain types of porous courts require 
the addition of moisture on a daily basis. Adding 
moisture to the air will make it humid and may 
creote condensation problems on the structure in 
the colder climates unless adequate precautions 


are token to insulate the outside surfaces. Be¬ 
cause frost is not a problem indoors, the court 
base can probably be reduced in thickness to 
save money. Indoor courts should also be level. 

Hard courts may be used for other purposes, 
and porous courts can be covered for other uses 
or repaired if abuse is minimal. But nonporous 
cushioned courts cannot be used for any other 
purposes. 

Lighting 

Lighting may be provided by incandescent, fluor¬ 
escent, mercury vapor, or quartz lighting fixtures. 
Lighting intensities should be above 50‘foot can¬ 
dles for tournament and club play and above 
30 foot-candles for recreational play. It is desira¬ 
ble to shield the player as much as possible from 
o direct view of the light source, and some lighting 
should be directed upward to reduce the contrast 
between lighting above and below the lighting 
fixtures. When louvres are used under fluorescent 
lights, they can be protected by an expanded 
metal screen. Naturol lighting may create more 
problems than it cures. 

Other Consideretiens 

Gos or electric radiant units, hot-water perimeter 
fin-tube units, and warm-air distribution duct sys¬ 
tems provide the most uniform heating. Unit heat¬ 
ers can also be used. If air conditioning is to 
be considered, a duct system might be utilized 
for both heating ond cooling. 

Ventilation should meet local building codes. 
If no code exists, it is considered good practice 
to provide Vk to 1 oir change per hour. 

The ceiling of the court area should be a light 
color. There should be no contrasting colors for 
structural members. The background behind the 
courts should be a medium or dark color for 8 
to 10 ft above the playing surface. 
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By ROBERT L. KNAPP, AIA, ChariM Luckman Aaaooiataa. Naw York 


Thare ara three primary aets of requirements 
which the sporta arena designer should clearly 
define and then keep in proper focus during 
the design/planning process. They ara; 

1. General planning requirements 

2. Spectator requiremeitts 

3. Operaiion/managemant requirements 
On occasion, conflicts will develop among 

these criteria as the attempt is made to find 
the optimum solution to a particular set of 
problems — as for esample between providing 
a maaimum seating capacity for a large variety 
of events and perfect sight lines for all specta* 
tors. As these conflicts develop, the designer 
should be alert to them and promptly com* 
munioate alternatives to his client. In this 
manner a serious evaluation can be made of 
the alternatives at the appropriate stage of 
the design/planning process, thus allowing the 
flow of work to proceed smoothly with mini¬ 
mum wasted effort. 

GENERAL PLANNING REQUIREMENTS 
Projected Uses 

Among the first program criteria to be deter¬ 
mined regarding multipurpose arenas is the 
list of projected uses or events which are 
intended to be booked into the arena- Many 
events require their own unique features or 
support facilities which if not included in the 
original design and construction prove very 
difficult and costly to provide at a later date 
(e.g., inserts in playing floor surface for anchor¬ 
ing circus rigging). Some also have fixed 
dimensional or space requirements which 
must be accommodated and checked for sight 
lines. A list of the more common events cur¬ 
rently being held in multipurpose arenas 
follows (Figs. 1 to 6): 

Ice hockey 
Basketball 
Boxing/wrest ling 
Indoor track 
Tennis 
Circus 
Ice show 
Roller derby 

Seating Capacity 

The establishment of maximum seating capac¬ 
ity should be carefully evaluated prior to start 
of design. Several factors are important in 
making the determination including: 

1. Market area 

2. Professional franchises 

3. Sponsor/owner 

4. Budget 

5. Viewing distance limitations 

The market area, whether it falls within a 
large metropolitan region or a small college 
town, should have an influence on determina* 
tion of optimum seating capacity. The overall 
size of the market area radius will depend not 
only upon total area population but largely on 
available highways and mass transit facilities. 
The nature of the potential audience must also 
be analyzed as to income levels, spending 


habits, and recreational preferences. The avail¬ 
ability of competing arenas or other attractions 
will also be a factor 

The growing popularity of professional 
sports in the United States is perhaps the big¬ 
gest impetus to the construction of new arenas. 
The professional hockey and basketball leagues 
require prospective new franchise owners to 
provide arenas of specified capacity and 
quality. Those regulations should be checked 
specifically at the start of any design program, 
but in general terms of capacity they have 
specified 15,000 to 18,000 seats. 

The nature of the owner or sponsor of any 
new arena will have some influence on the 
capacity decision. College or university arenas, 
excapt those with s history of top basketball 
teams and enthusiasm, will tend to warrant a 


capacity of 1 2,000 to 1 5,000 seats. A municipal 
arena with one or more professional teams 
as tenants will tend to be larger as stated 
above. Also arenas built privately as profit¬ 
making ventures will tend to be even larger, 
as well as to book a wider variety of attractions. 
Their economic success depends largely on 
creative and energetic promotion to keep "dark 
time" to a minimum. The operator of a munici¬ 
pal arena will be under somewhat less pressure 
to show a profit as the subsidization of oper¬ 
ating deficits can be rationalized against the 
peripheral revenue an arena may bring to a 
locality through increased property values and 
business income from arena patrons. 

In cases where an overall construction 
budget has become fixed prior to any physical 
planning or programming, this alone may 


Horse show 
Rodeo 

Bicycle racing 
Rock concerts 
Stage evei^ts 
Conventions 
Exhibitions 



Fig. 2 Basketball. 
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Fig. 3 Circus. 




Fig. 5 Stage evants. 


aslabtiah tha maKimum capacity. Conalruotion 
coata and circumatancaa vary too wvidaly to 
attampt to quota hara any coat par aaat figuraa 
that would not ba miaiaading. Eatimataa should 
bo mada at tha complation of any schamatic 
solution to taat tha ochamo against the budget 
target- If reductions must ba mode, they should 
ba balanced between capacity and quality. 
Too often it is a shortsighted decision to hold 
on to capacity at tha sacrifice of malarial and 
systems quality which will have long*larm 
penalties in operating and maintenance costs. 

Possibly tha most relevant factor in the 
determination of maximum capacity is that of 
optimum viewing distance. Tha limitations of 
normal visual acuity make any seating failing 
outside a radius of 200 ft from the center of 
action increasingly marginal. Although the 
Houston Astrodome and other planned an- 
closed stadiums either do hold or are promot¬ 
ing the inclusion of arena events, their success 
in terms of spectator satisfaction is less than 
ideal. If the 200>ft limitation is adhered to. 
together with a sealing height limit above the 
floor of 65 to 70 ft (the resultant of sight-line 
angles and code limitations on riser heights), 
the maximum capacity will prove to be from 
20.000 to 22.000 

Plan Configurations 

One of the earliest decisions to be made in 
the deaign/planning process must ba that of 
the basic physiosi form of the arena seating 
plan. The relative merits and problems of four 
plan forms in Fig. 7 will bo discussed: 

StriigM Rows Ends and Side The straight-row 
arena is ths simplest and moat economical of 
all possible seating configurations. Most 
early gymnasiums with spectator seating took 
this shape, many utilising fold-away bleechars 
or platforms which ars raadily adaptable to the 
straight-row plan. There is also minimum wasts 
of seating area dua to the absence of wedge- 
shaped sections between aisles. The seating 
aeotiona are of course rectangular between 
pairs of parallel aisles. The aisle spacing can 
ba sat based upon the desired seat width end 
the maximum seats sllowad batwasn aislas. 
and It will ramain constant for all rows. In a 
small arena tailorad around the sixe of a baaket- 
ball floor this shape is perfectly satisfactory. 
However, in a larger multiuse space where the 
rows would be straight for the length of ice 
hockey (200 ft or more) spectator viewing 
problems will begin to develop. As an example, 
a person silting in seat X will be required to 
awing his lino of sight laterally from left to 
right far enough to see both goals on the 
hookey ice. The view to the right requires a 
quite extensive movement (approximately 60° 
from a straight-ahead position). This will not 
only prove uncomfortable to the viewer (and 
many seats are worsa than X in this regard) 
but visibility is additionally impairad tha further 
the spectator must look left or right. This will 
be discussed at a later point dealing with sight 
lines and referred to as the "picket fence 
effect.** 

Straight Row Sidei Md Curvtd-Row Ends This is 

perhaps the most commonly employed plan 
for arenas now in use. It maintains the econ¬ 
omy and efficiency for a good portion of the 
seating paralleling the playing floor but takes 
the end seats around in o circular configu¬ 
ration from a radius point near each end of the 
floor. If the two radii are located well short of 
the ends of the hockey ice, thus keeping the 
straight rows as short as possible, a spectator 
in seat T will have been relieved of much of 
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the discomfort of Best X in Fig. 1. The maxi¬ 
mum lateral movement for Y, which is now 
located in the curved area, is about 45^. Also, 
the line perpendicular to the seat falls much 
nearer to the center of the floor or the average 
center of activity for most events 

Straight Rows, and Sidas with Diagonal Comers This 
plan configuration, also quite common, has all 
the advantages and disadvantages described in 
Fig. 1. Only those seats in the diagonal corners 
luive relief from the lateral head-movement 
problem inherent in the side seats- In terms of 
construction economy it is the least costly of 
any configuration with full-perimeter seating, 
lending itself to precasting or other methods 
of repetitive trend/riser fabrication. 

Circular Sealing with Straight Rows at Side Lines 
Upon quick examination it would appear that 
a circular plan would be the optimum arena 
seating configuration This might be true if all 
arena events were the sire of a boxing ring and 


seating could radiate outward and upward 
from a small central floor area. However, the 
introduction of an 85 X 200 ft hockey rink into 
the scheme brings with it almost irresolvable 
problems- In order to clear the ends of the 
hockey rink the innermost full circular row of 
seals must have a radius of about 110 ft. The 
height above the floor of this first circular row 
can be set no greater than 3 to 4 ft if spectators 
in the end seats are to see the near goal. Thus 
if this 4 ft height is followed around the row to 
the ccMtter point of the sidelines, a seat at this 
point will be 58 ft away from the dasher with 
only 4 ft of elevation. The seats along the side¬ 
lines within the space formed by the hookey 
dasher and the first circular roi^ pose the dilem¬ 
ma There is space for about 18 straight rows 
of seats, but with only 4 ft of elevation at the 
rear row of this group each riser could be only 
2'/( in. This would be too low for adequate 
viewing by spectators in otherwise prime 
seats If the reverse approach is taken and the 
height of the first circular row is established 
at an elevation appropriate for the sideline 


seals, the height will be about 10 ft (18 rows 
at 7 in.). 

Following this 10 It height around to the end 
of the rink would result in the first row end 
seats being 10 ft behind and 10 ft above the 
dasher —much loo high for these spectators 
and those in the rows behind them to see the 
near goal. About the only possible way to 
employ this configuration is to omit the sec¬ 
tions of straight-row seating along the side¬ 
lines and set the circuler bulkhead at the low 
elevation. This has been done in a few arenas, 
the Palazzo dello Sport in Rome being one. 
but is not likely to be adopted in a commercial 
arena due to the large loss of prime revenue- 
producing seats. Thera is in addition a loss of 
intimacy between spectators and the game 
activity, which is very desirable to maintain, 
when such a large void exists between them. 

EiHptical Row Seating (Fig. 8) This configuration 
as illustrated for the Forum in Inglewood, 
California, and also used at Madison Square 
Garden in New York City has proved to be an 
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optimum plan shape for this type of multiuse 
arena. It is the best possible adaptation of a 
curved*row configuration, desirable to mini* 
mize lateral head movement to the governing 
size of an ice hockey rink. In both examples 
noted above, the outer perimeter of seating 
vwas carried to a circular outer wall line. This 
being done primarily to take advantage of the 
structural economies of a cable*8U8pended 
roof system. The intersection of the elliptical 
seating form and the circular outer wall gener¬ 
ate an undulating line at the perimeter. The 
high point of this undulation, and thus the 
maximum number of rows, occurs along the 
sidelines, and the low point with minimum 
seating occurs at the ends of the arena- The 
radius of the outer circular wall was held to 
approximately 200 ft to stay within the practical 
limits of spectator visual acuity as discussed 
earlier. The elliptical seating form was devel¬ 
oped from circular arcs on a 4-center point 
system. Radius points for the two broader 
sideline curves fall 200 ft above and below the 
center line for the tighter end curves. They are 
61 ft left and right of center. 

Madison Square Garden seating differs from 
the Forum in one respect —the addition of a 
balcony (Fig 9). As mentioned above, the main 


body of seating has an undulating intersection 
with the outer wall with a low point at the 
arena ends. Above these low end seats, space 
develops which can accommodate balcony 
seating. Madison Square Garden takes advan¬ 
tage of this option to gain maximum capacity. 
The balcony is given a circular configuration 
seven rows deep following the outer wall line. 
For a portion of the sideline areas the balcony 
blends with the main body of seating rising 
from below but is kept separated by a continu¬ 
ous circumferential bulkhead. 

Seating and Sight Lines 

The study of spectator sight lines in section 
should proceed simultaneously with develop¬ 
ment of the arena plan configuration. Sections 
should be developed at both the arena axis and 
several intermediate points in any curved plan 
configuration to verify the arrival point of sight 
for the maximum number of seats 

The "Picltet Fence Effect" it is impractical to pro¬ 
vide riser heights sufficient for spectators to 
see over the heads of persons in the row im¬ 
mediately in front. It is assumed view will be 
between heads of persons one row in front and 


over the heads of those two rows in front. 
Looking straight ahead, a spectator will have 
a reasonable wide angle of vision between two 
heads immediately in front. However, the fur¬ 
ther one looks to the left or right following 
players' action on the arena floor, the more this 
cone of vision between heads diminishes. It 
is the same effect as one gets standing a few 
feet in front of a picket fence Looking straight 
ahead between pickets the view is little im¬ 
paired, but as the eye moves left or right, the 
pickets gradually appear to move together until 
at some point they appear to form a solid sur¬ 
face. It is for this reason as mentioned in dis¬ 
cussing alternate plan configurations that the 
curved-row plans are preferred over straight- 
row seating as they minimize the lateral view¬ 
ing angle and thus the picket fence effect. 

Two-Row Vision When plotting graphically or 
calculating sight-line sections, assume a spec¬ 
tator's seated eye level at 3 ft 11 in. above tread 
elevation and 5 in. from eye level to top of head. 
In most arena situations the hockey floor size 
will be the most restrictive in determining prop¬ 
er sight-line profiles. If sight lines can be made 
to work for hockey, they will be more than ade¬ 
quate for all other smaller floor size events 
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Fig. 10 Vomitory - Type A. 

The arrival point of sight should be made to fall 
at the top edge of the near hockey dasher (3 ft 
6 in. above floor lovely. To graphically plot a 
series of sight lines, begin by assuming a 
height above the floor for the first row of fixed 
seats. This should be as low as possible to still 
accommodate temporary seating which will 
fall between the playing surface and the first 
fixed seats. Next extend a line from the arrival 
point of sight (APS) to the top of head of the 
first row spectator (tread height + 4 ft 4 in.), 
if you continue this line up and to the reer the 
distance of two rows, you will set the eye level 
for the third row of spectators. The trend 
height for this row will then be found by sub¬ 
tracting 3 ft 11 in. Tread heights are now es¬ 
tablished for the first and third rows; the sec¬ 
ond row will be midpoint between them. This 
procedure should be repeated for each succes¬ 
sive row working from the bottom up. When a 
full section of seating is plotted in this manner 
with all sight lines meeting the same APS. the 
section profile will have a slightly dished or 
bowl affect, with each riser height being a frac¬ 
tion of an inch greater than the one below. For 


44-] c 


the sake of construction economy, risers are 
grouped in sections of four or five of the same 
height before an increase is made. Several 
trials may need to be made to keep the overall 
profile within desired limits. Changes can be 
made in the original assumptions of first tread 
elevation and tread width which can alter the 
cross section as successive rows are plotted. 
For instance, if too high an elevation is selected 
as the lower row starting point, the upper rows 
may develop riser heights which exceed code 
limits, or the overall building height might 
prove too great. 

Trssd and Risar Dimsntioiis Tread width of rows 
should vary between 32 and 36 in. The wider 
dimension is generally used in the lower tiers 
of seats which are of shallow slope and where 
the extra comfort is commensurate with their 
premium cost. Any tread width below 32 in. 
should be avoided if possible especially if up¬ 
holstered seats are used. In addition to sac¬ 
rificing spectator comfort, narrower rows iiv 
hibit travel to concessions at intermissions 
and prove more time-consuming for mainte¬ 


nance personnel to clean Riser heights will 
vary from 3 or 4 in. to 22'^ in. Generally risers 
con go up to 7)^ in. before an additional step 
must be added in the aisle. Risers over 15 in 
will require two stops and to accommodate the 
two steps the tread must be at least 36 in. wide. 
These tread and riser dimensions are accepted 
good practice but should bo checked against 
local codes for specific situations. 

Aisle Width and SpacinQ Recommended aisle 
width is 3 ft 0 in. Spacing of aisles is usually 
every 14 to 15 seats. Where seating sections 
abut a wall or railing, the dead-end distance 
should not exceed 7 seats Where aisles are ra¬ 
dial to one another in curved configurations, 
each seating section cannot exceed the maxi¬ 
mum allowable width at its upper or wide end. 
Thus some inefficiencies develop as at the low¬ 
er end of these sections only 7 or B seats may 
separate aisles. 

Crotsovsre — Width and Spacing Crossover aisles 
will be needed at one or more locations which 
run horizontally parallel to the seating rows 
and connect the vertical aisles with vomitories 
leading under the seating to exits and prom¬ 
enades. Again local codes should be consulted 
for specific requirements. However, crossover 
width should be between 4 and 6 ft depending 
upon spacing of vomitories. It should be kepi 
in mind that a bulkhead will be required at 
the rear side of the crossover and the tread 
of the first row behind it raised to a height 
to allow sight lines not to be interrupted by 
the lower seats. Where site conditions permit, 
it is ideal to have both a lobby/promenade and 
a crossover aisle at or near grade level. The 
seating can then be split with approximately 
one-half below grade and one-half above, which 
very much simplifies exiting problems. Cross¬ 
overs at the top of balconies should generally 
serve not more than seven rows of seats. Aisles 
running up from a crossover and dead-ending 
at a well or bulkhead should not serve more 
than 18 to 20 rows. 

Vomitories As stated earlier vomitory width and 
spacing will bo governed by local code condi¬ 
tions. When they ere used in connection with 
horizontal crossovers, stairs will be required 
to reach the first row to the rear of the cross¬ 
over which must be elevated 4 to 5 ft. Two 
types of vomitories are illustrated: 

Vomitory Typo A (Fig. 10). Here a stair lead¬ 
ing to the upper seating flanks either side of 
the vomitory passage. These stairs are entered 
at their lower end before reaching the cross¬ 
over and thus minimize crowd congestion. Two 
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Plan 

Fig. 11 VoMitofY-Trpa B. 

possible elevations exist for the crossover rel¬ 
ative to the seeling tread levels. It can either 
be flush Mrith the last row of seats on its front 
side or bo one riser above this last row. The 
crossover at the lower level minimizes visual 
interference for spectators in the upper seating 
from those walking the crossover and is the 
preferred alternative. The other option does 
reduce the height of the bulkhead and thus 
the number of steps required to reach the upper 
seating. Railings on these stairs and bulkheads 
should be solid for their lower portions with 
open pipe rail above. The total height should 
be kept as low as allowable to prevent sight 
line interference. 

Vomitory Typo B (Fig. 11). This detail may 
be used either as part of a full vomitory or as 
a stair access only to upper seating tiers. It 
is not as desirable as Type A in a vomitory 
situation, as the stairs empty into the traffic 
path between crossover and vomitory and can 
cause excessive congestion. 

Truck Accmss. Access to the playing floor 
surface for large trucks will be required at 
one or more points. Vomitories at least 10 ft 


wide and 14 ft high should be provided at one 
end of the playing floor. Two are preferred 
in those arenas expecting to book circus per¬ 
formances to allow for the promenade of ani¬ 
mals and performers out one and in the other. 
Temporary treads and risers can be placed over 
these large vomitories to gain seating capacity 
when they are not in use. It also follows from 
the exterior to this floor level by some means 
as well as to the loading/reoeiving area of the 
building. Additional vomitories will be needed 
to give spectator access to and from the tem¬ 
porary floor seating setups. Also required will 
be an opening or vomitory at one end of the 
arene floor to allow for the overrun for indoor 
track dash events. At least 20 yards should 
be available past the finish line of the 60-yard 
dashes for this purpose. 

TsnmOflfV Safting For most events some 
amount of temporary seating must be set up 
to fill in the gap between the fixed seating 
and the size of the playing surface or perfor¬ 
mance area. This will in some cases be flat 
on the floor or on shallow riser platforms. 
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To minimize labor cost for setups, the largest 
amount possible of this seating should be on 
platforms which telescope out from the periph¬ 
ery of the fixed bulkhead line. Where riser 
heights are sufficient to permit it. these seats 
can be left attached to the platforms and folded 
flat to allow stands to be pushed against the 
bulkhead wall Where this is not practical, the 
seating and/or the platforms will have to be 
disassembled, stacked, and moved to storage 
areas in other parts of the building. 

Crowd Movement 

Great care should be taken in the deslgn/plan- 
ning process to avoid building in situations 
which will inhibit the smooth flow of spec¬ 
tators through the public circulation spaces 
and to and from the seating areas. This should 
be true for normal traffic situations or avoid¬ 
ing panic in emergencies. Activities which in¬ 
volve spectators waiting in lines must have suf¬ 
ficient room so that circulation is not blocked 
behind them. Toilet rooms must be laid out 
so that peak usage at intermissions is handled 
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aa fast aa poaaibla to avoid backups within 
the rooma and the corridors. Shallow pitch 
ramps should be used wherever possible in 
lieu of stairs at floor level changes. If asca- 
lators are used, ample room must be provided 
at their landings. Blockages must not occur 
and force dangerous situations as more spec¬ 
tators are forced into the apace as they are 
delivered by the moving escalator. The general 
pattern of circulation must be clear, orderly, 
and easily comprehensible by the spectators. 
Graphic aids will help as discussed later, but 
they cannot overcome built-in planning flaws. 

Building Codes 

Code requirements relating to arena planning 
will be primarily concerned with exiting and 
sealing circulation, it will be found that where 
they exist at ail, regulations will vary widely 
from one locality to another. Mamy codes do 
not have any references to arenas at all, and 
interpolations must be made between speci¬ 
fications for theaters and outdoor stadiums. 
Whan this is the case, the designer's assump¬ 
tions should be checked at an early stage with 
local building officials to avoid changes after 
final drawings are complete. 

SPECTATOR REQUIREMENTS 
Salting 

Most arenas now being built are employing 
theater-type upholstered seats. The minimum 
recommended width is 19 in., and they should 
vary up to 23 in. cantor to center for the prime 
areas. In the wedge-shaped sections in curved 
rows, a mix of widths is usually used to make 
the ends of each row come out as flush as 
possible. Where risers are 5 in. or over, seat 
stanchions should be riser-mounted to facili¬ 
tate cleaning. Seats should bo self-rising with 
perforated acoustical treatment on the seat 
bottoms. 

Concluiont 

Concession stands for food, baveragas, sou¬ 
venirs, and coat checking should be provided 
at convenient locations in the promenade areas. 
Counter areas should be as long as practical 
and if possible recessed in alcoves to prevent 
backup of patrons into circulation spaces. Stor¬ 
age space should be provided immediately ad¬ 
jacent to each counter area so that food items 
can be restocked to the sales area during a 
game or performance without a trip to the 
central supply point. If it is contemplated by 
the arena management that an outside con¬ 
cession firm bo brought in to run the operation, 
it should ba selacted as early aa possible and 
participate in the planning process, if the firm 
is an experienced national operation, it will 
have strong points of view on counter loca¬ 
tions. sixa, visibility, and utility requirements 
among others. If not built into the original 
building, the concessionaire's desires will like¬ 
ly prevail at a later date and unsightly and 
costly additions result. 

Toilil Rooms 

Sets of men s and women s rest rooms should 
be provided at one or more locations on each 
public level. Their layout must provide for peak 
loads during the 15- to 20-minute intermission 
periods when hundreds of patrons will pass 
through each room. It is ideal if a one-way 
traffic flow can be developed with an in and 
out doorway separated by some distance. With¬ 


in, the space should be divided with the water 
closets and urinals located near the entrance 
and the lavatories in a space near the exit. 
Also it is desirable if possible to design each 
toilet room so that half of the space can be 
closed off by some means during avants of 
small attendance. This will save a good deal 
of operating cost for cleaning. Plumbing-line 
capacity should be studied carefully for peak 
use and generous pipe spaces with good ac¬ 
cess provided 

Graphics 

A good graphics and signing control program 
IS important not only for an attractive appear¬ 
ance. but for controlling and expediting crowd 
movement. Signing can help establish a clear 
pattern of movement which can easily be com¬ 
prehended by the patrons Seat colors in the 
arena can be keyed to ticket colors to identify 
the various areas or categories of seating. This 
can be done on a horizontal basis with rings 
of seats changing color as they change from 
one price category to another. Or the arena 
can be divided into quadrants each with its 
own color key. In cases where the arena aits 
within a large parking field, this color system 
may even extend to the exterior and guide 
patrons to the proper entrance as they park 
and approach the building. Within the seating 
area, signs designating sections, rows, seats, 
etc., should be large, clear, and located In 
easily rsad places. Signs for rest rooms, con¬ 
cessions, teiephonas. etc., should also be of 
good size and clear and consistant in style. 
In the lobby ticketing area, space must be 
provided for coming attraction signs, currant- 
avant pricing, and seating plana for various 
evant setups. It has proved successful also 
to have a scale model of the arena seating 
Including colors and section identification with¬ 
in the ticket sales area to assist patrons with 
thair ticket purchases. 

Scoreboard 

Two basic types of scoreboards ore in common 
uae The center-hung 4-sided type is one. wall- 
mounted single-faced the other. The central 
type is usually on a drop cable system which 
allows it to be lowered to the floor for main¬ 
tenance. The central speaker cluster can also 
be combined with this type scoreboard, but it 
should be checked early whether the same sus¬ 
pension height is appropriate for both score¬ 
board visibility and sound distribution. Whan 
the wall-mounted type is used, at least two 
units will be required so that all spectators 
will have a proper view. Very often the building 
management will arrange for advertising dis¬ 
play to be incorporated into the scoreboard 
design as a revenue-producing device. If so, 
the decision should come as early as possible, 
as it will have obvious effect on size and de¬ 
tailing. The boards, of whichever type, must 
have provisions for the major sports that are 
likely to use the arena and have a portable 
control console that can operate from several 
positions depending on the sport involved. 

Public/Private Clubs 

Most new arenas will include a club or res¬ 
taurant facility. Thase ara often tied to the 
purchase of season tickets and their use re¬ 
stricted to these patrons. Capacity might vary 
from 150 to 300 people. This facility should 
be located within eesy reach of the seating 
area and also be accessible to patrons at hours 
other than when the building is open to the 
general public for events. If an outside con¬ 


cessionaire is involved for the arena, it will 
also likely manage this club. A typical com¬ 
mercial kitchen will probably be required and 
should ba so located as to be easily serviced 
from the central trucking/receiving area- This 
kitchen may also serve to cater food to other 
parts of the building such as the owner's suite 
and press lounge. 

OPERATING REQUIREMENTS 
Administrative OHicet 

Areas for the building manager, accounting, 
personnel, booking, publicity, and engineer 
are generally provided within the building. In 
addition, office space may ba required for the 
various teams who use the building, whether 
they are only tenants or are owned by the arena 
owner. Additionally, office space should be 
available for use by shows booked into the 
arena for an extended period (circus, ice shows, 
etc.). Also, the owner of the arena, if it is a 
private venture, will usually require a suite 
of rooms including his office, private bath, 
and a conference/maeting room suitable for 
entertaining dignitaries. Food may be catered 
to this area from the central club kitchen; thus 
it should be within easy access. It is possible 
in some instances that a portion of the offices 
mentioned could be located in other space re¬ 
mote from the arena. This decision and s full 
program of office requirements should be de¬ 
veloped at an early staga of tha design/planning 
process. 

Ticketing Facilities 

This area will vary depanding upon the in¬ 
tended scope of events to be booked. However, 
in most situetions, ticket booths will be re¬ 
quired in the lobby area or an outar lobby. They 
should be accessible to the public during non- 
event periods without losing security to the 
remainder of the building. Madison Square Gar¬ 
den has 25 booths, the Forum, 20. Immediately 
to the rear of the booths should be a large 
ticket room for storage and sorting advance 
sale tickets. Also required will be a money 
room with vault, group sales office, ticket man¬ 
ager c office, and a work area for storing event 
posters and making up ticket pricing boards. 

Storage 

Large bulk storage areas will be needed for 
a variety of uaes The temporary seating setups 
for the arena floor will require spaea to store 
both chairs and riser platforms. These ara uau- 
ally stacked on metal pipe racks as high as 
ceilings will permit and handled with forklift 
trucks. Space for storing the hockey dasher 
boards and glass, basketball floor and goals, 
and indoor track must also ba provided. Ail 
of these should bo so located relative to the 
arena floor as to minimise time and cost for 
the setting up of each event. 

Locker and Orauing Rooms 

If the arena is the permanent home of two pro¬ 
fessional teams (hockey and basketball, for ax- 
ample), a pair of separata homo toam dressing 
rooms will be required (Fig. 12). As illustrated, 
the teams can shara toilets, shower room, a 
training area, and the trainer's office. The hock¬ 
ey dreasing area should be somewhat larger 
than that for the basketball drassing area be¬ 
cause of larger team size and mors cumbarsome 
equipment. A pair of rooms for visiting teams 
somewhat smaller than the rooma for home 


1183 



Recreation and Entertainment 
SPORTS ARENAS 



Fig. 12 Dressing rooms. 


Camera locations for hockey ond basketball 
should all be from the same side of the playing 
floor with one position high at center ice |at 
Madison Square Garden it is 64 ft above the 
floor and 1 20 ft back from the near dasher) and 
other positions at low level covering center 
■ce and each goal- Space will also be needed 
for the station s remote truck, preferably at 
the building truck area, or a permanent TV 
monitor room. Any cables from the various 
camera positions will terminate at this point 
whether built-in or separately laid for each 
event. A built-in cable system which can be 
used by any station's crew is obviously de¬ 
sirable, as it prevents the unsightly view of 
large bundles of cable as well as avoids inter¬ 
ference with circulation at the cross aisles 
and vomitories. 


teams, can be located adjacent to or nearby 
withhometeam roomsasshown. Several smaller 
dressing and interview rooms should be planned 
in this area. Some can be for individual use, 
others for four to six people, and each with 
appropriate toilet facilities. All these spaces 
should be located at arena floor level with 
convenient vomitory access to the playing 
floor Public exiting traffic should be routed 
away from the dressing area corridors. 

Press Facilities 

A press workroom with adjacent Teletype room 
and toilet should be located near the lower 
seating area. It is also desirable to include a 
lounge in this group with facilities to set up 
a small bar and food service from the main 
concession kitchen. A small photographer's 
work area and darkroom should also be pro¬ 
vided at the arena floor level. Location of the 
press seating varies widely. Many arenas which 
have been built with elaborate press booths 
high above the floor have discovered them 
unused, reporters preferring to sit at court- 
side near the action. Radio and TV announcers, 
however, usually prefer to sit high for an over¬ 
all view of the action. Booths for this purpose 
can be located over vomitory openings or sus¬ 
pended from the ceiling or balcony structure. 

Concession/Vendors Storage 

Large bulk storage areas will be required for 
the concessionaires' supplies of dry food goods, 
beverages, meat, general supplies, souvenirs 
and programs. This may include walk-in refrig 
erator space end cold rooms as specified by 


the operator. Also needed will be a conceasion 
manager's office, a security area for counting 
money and a vault. Ample vendors stations 
will be needed at several points around the 
orena. They must be located within easy reach 
of the seating and be laid out to allow fast 
refill of the seat vendor's stock. Separated in- 
out doors are helpful. 

Employee Toilets/Lockers 

As seen from the following space allocation 
summer y. several categor ies of employee spaces 
will be necessary. General cleaning and main¬ 
tenance help, ushers, and concession employ¬ 
ees each need separate toilet/looker facilities. 
As local conditions might vuarrani. space may 
also be needed for security guards and parking 
lot employees. Definitive space needs for each 
group will depend upon a management analysis 
of the numbers of staff required. 

Television Broedcasting 

Facilities appropriate for the telecasting of 
events are an important ingredient of all new 
arenas. Consensus as to number, location, 
height, and angle of camera positions is hard 
to find, especially if several networks or local 
stations are likely to be working out of the 
building at various times. However, an attempt 
should be made during the design/planning 
stage to meet with those broadcasting groups 
most likely to use the building and build in 
as much as possible such items as camera 
platforms and cable runs. Primary use of tele¬ 
vision in any arena will be for sporting events 
rather than stage or performance-type shows 


SPACE ALLOCATIONS 

The following space allocations for the Forum 
in Inglewood, California, an arena of 18,424 
seats, can serve as a planning guide and check¬ 
list of required facilities: 


1 

Play flooi surface 

Area, sq ft 

26,900 

2. 

Lobby promenade 

20,000 

3 

Concession stands 

2,500 

4. 

Public toilets 

4,600 

5, 

Home team lockers/toilets 

4,300 

6. 

Visiting team lockers/toilets 

2,100 

7 

Dressing/interview rooms 

1,200 

8. 

Press work area 

600 

9. 

Darkroom . , 

150 

10. 

Men employee toilets/lockers .... 

1,200 

11 

Women employee toilets/lockers 

700 

12 

Men ushers' toilets/lockers 

400 

13 

Women usherettes' toilets/lockers 

600 

14 

Men concession toilets/lockers 

350 

16. 

Women concession toilets/lockers 

500 

16 

Truck dock . . 

4,500 

17 

Receiving area . 

1,300 

18 

Storage-bulk 

6,800 

19 

Storage - concessions/ vendors 

6,000 

20 

Storage - temporary seating 

6,600 

21 

Storage - dasher glass 

250 

22 

Ice machine 

250 

23 

Administrative offices. 

9,000 

24 

Ticketing facilities. 

7,000 

25. 

26. 

Private club dining and kitchen 

Pay telephones - 22 booths 
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PUBLIC 60LF COURSES 

ideally lha golf couraa should ba dasignad 
and oonatructad so no major aiiaralions avar 
will ba raquirad. HoM/evar, avan lha graalast 
of golf courses have bean revised and lha 
organizers of a nsMr golfing aniarprisa need 
nol aMpacI lhal lhair course will ba lha one 
in lha world that will not avantually need soma 
changes. 

It always is advisable to engage the sarvicaa 
of a compalant golf course architect. Evan 
if funds do not permit initial construction of 
the course so it will ba oompiatad with all the 
trapping of a finished course, the qualified 
architect's plan will provide for later instalia- 
tion of traps as money is available and the 
course will develop according to a wise plan 
instead of being a rather expansive and unsat* 
isfactory exhibit of inexpert experiments. 

There are many instances, particularly in 
rural areas, where the budget is limited. 
Services of a professional golf course architect 
may seem unnecessary. But knowhow is 
extremely important in planning and building 
a course. It is a wise investment to have some¬ 
one experienced lay out the course, and 
especially to oversee construction. 

Golf architectural authorities remind us 
that Nature is the best golf architect. The 
famed courses of Scotland which now are 
fundamentally as they were almost a century 
ago are proof that small town golf club orga¬ 
nizers can do a great job if they are fortunate 
in selecting —or having available —sites that 
fit golf. Natural hazards make the most inter¬ 
esting and easiest and cheapest maintained 
hazards. The genius of the golf architect often 
shines brightest in his use of these natural 
features of terrain in providing shot problems. 

But in many instances the ground is flat 
and without trees. The problem then is to 
provide a layout that will call for every sort 
of a shot that the best courses demand and 
that is usually done, as far as possible, simply 
by judicious variation in length of holes. 

Such tremendous advances have been made 
in mechanical moving of earth that at even 
the flattest of sites not much money is required 
to move enough soil to elevate a green, taking 
the earth from locations where grsssy hollows 
or areas for sand traps are left as improve¬ 
ments in the design of the course. 

Saltctiofi of Courto Sito 

The golf architect usually considers a number 
of prospective sites for a courae and aelects 
the one that, at reaaonable oost of land, can 
be converted into a good course at minimum 
construction cost and maintained properly 
at minimum expenae. 

Size of property is important. For a 9-hole 
course, 60 acres is generally considered the 
minimum, and 110 acres for 18 holes. Even 
these areas involve risk of injury of players 
playing parallel holea. For the better coursea. 


PlBfinma &nd Budding the Golf Course, 
National Golf Foundation. Inc.. Chicago 


80 acres for a 9-holo course and 160 for 18 
holes is about right. Irregularly shaped plots 
often afford opportunities for most interesting 
course design. 

Land shouldn't be too rugged. A gently roll¬ 
ing area with some trees is prefersble. Land 
that is too hilly is tiring on players, usually 
necessitates too many blind shots and is more 
costly to keep well turfed. 

The course should have practice fairway 
area close to the clubhouse. Some public and 
daily fee courses have installed practice 
ranges, lighted for night use, adjoining their 
couraes or alongside the highways, and from 
these ranges they get considerable income 
and develop golfers for day play on the courses. 

Accessibility 

Unless absolutely unavoidable, a golf course 
should not be off the beaten track. This is 
especially important In the case of a small-town 
course planning on having the green fees from 
transients help to meet maintenance costs. 
Locate your course along the main highway 
into town. All other things being equal, design 
the course so one or two holes parallel the 
highway; it is good advertising. 

Another reason for not locating the course 
in an out-of-the-way spot is that the club should 
have good transportation for the members. 
It should be as near to town as possible, cost 
of land should be taken into consideration, 
and the main highway from town to the club 
should be one that is kept in good condition 
and is not merely a country lane, unpaved and 
liable to become impassable with every heavy 
rain. 

Soil Factors 

Condition of the soil is extremely important 
because in the final analysis the better the 
stand of turf raised on fairways and greens, 
the more satisfactory and more popular will 
be the course. The ideal golf course soil is a 
sandy loam. It is not impossible but is expen¬ 
sive to grow a good stand of grass on a heavy 
clay. Be sure to take the character of soil into 
consideration when choosing the site. 

Soil analysis of areas of the golf course 
site will be made at low coat by state agricul¬ 
tural departments or county agents. Consider¬ 
able helpful information can ba supplied by 
■tate agricultural experiment stations and 
county agents in determining the most desir¬ 
able site from the viewpoint of good turf devel¬ 
opment and in recommending the grass seed¬ 
ing, growing, and maintenance program. 

Put US8 

Closely tied in with the above ia the use to 
which the land has been put in the past. Is 
the plot a run-down farm where a large part 
of the plant food has been removed from the 
soil, or is it rich in the elements that will be 
necessary for successful cultivation of turf? 
Has the land lain idle for many years or has 
it been intensively cultivated by its farmer 
owner without his returning plant food to the 
soil? 


The selection of property that has been well 
kept up as pasture land is highly advisable. 
Much money is saved in putting the course 
into excellent condition. Frequently the scenic 
attractions of a site are such that to the suscep¬ 
tible and uninformed organizers of a golf club, 
they totally outweigh soil conditions. A happy 
balance should ba maintained between both 
factors. Pick a site which will offer no serious 
handicaps to the attempts of the club to grow 
a stand of grass and maintain it thereafter. 

Power and Water Availability 

Water and power are absolute necessities 
for any modern golf course. Even in the small¬ 
est communities, grsss green courses with a 
clubhouse are being built. To water only greens 
and tees, or the whole course, and operate a 
clubhouse, you must have power and water. 

The source of water should be close to the 
site, reliable and pure enough to drink and 
irrigate fine turf. It may be a city system, wells, 
lake, river or some combination. The cost of 
connecting to water and power supplies must 
be included in your plans. 

How Much Clearing? 

Consider next the amount of clearing that will 
have to be done in building the course. Will 
it be necessary to move many trees or grub 
out many stumps? Will it be an expensive prop¬ 
osition removing stones from the soil? Are 
there large swamp areas that will have to be 
filled in or drained? Do not misunderstand 
the statement above relative to clearing out 
trees. A golf course should, if possible, have 
patches of woodlands, as trees offer one of the 
best natural hazards if properly placed with 
reference to the course. However, it is on 
expensive matter to remove large growing 
trees, and the site selected should not have 
too many of these in those portions of the 
plot which will be fairways in the final picture. 

Natural Golf Foaturos 

The laat consideration in selecting the site is 
whether or not it possesses natural golf 
features. 

This may seem to the uninitiated to be the 
first and most important thing to look for, but, 
as a matter of fact, natural golf features, while 
extremely desirable, are not nearly as important 
as the character of the soil and site location. 

Rolling terrain, creek valleys, woodlands, 
ravines, ponds and the like, of course, make 
the job of designing an interesting course just 
so much easier, but all of these features or a 
substitute for them can be secured through 
artificial hazards. For this reason the presence 
or absence of natural golf features is perhaps 
less important than any of the factors that have 
been mentioned above. 

Clubhouse Location 

Location of the clubhouse, entrance drive, 
parking spaces, tennis courts, swimming 
pools, golf practice and lesson tees, fairways 
and traps and practice greens, is another job 
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Fig. t An irregular tract of ground lendf itsatt to especially interesting architecture. Note how the architect has 
taken advantage of trees between fairways to demand accurate shot placement and protect players. Doglegging most 
of the longer holes presents a variety of problems in shot placement for the long and the short hitters. Note that only 
one hole ~ the short eighth ~ runs in a direct westerly direction, so watching the ball against the afternoon sun 
doesn't bother players on this course. 


that requires a great deal of thought The best 
location for the clubhouse generally is con* 
venieni to but removed from the highway. Road 
construction and maintenance costs must be 
kept in mind when locating the clubhouse. 

Often the clubhouse site is a prominent 
hilltop, although elderly golfers may bemoan 
this choice because this means the finishing 
hole of the course must of necessity be uphill; 
they do not like a heavy climb at the end of a 
strenuous day of golf. Generally, a convenient 
and practical site can be found at a less eleva¬ 
ted spot. 

Mapping the Course 

Authorities are well agreed on what mokes 
the ideal" nine-hole course in the matter of 
distance. All agree that such a course should 
measure over 3.000 yd, preferably around 
3,200 yd. These authorities likewise agree 
that the par' of the course should be 35. 36, 
or 37, with the first mentioned most general. 
Just how should these 3,200 yd be apportioned 
among the nine holes? Most experts suggest 
two par-3 holes, two par-5 holes, the remaining 
five holes to be pBr-4's. Par-6 holes should 
be avoided. (See Fig. 1.) 

Considering first the two par-S holes, they 
should vary, for obvious reasons, in length; 
the shorter one should measure 130 to 160 yd, 

' Par <6 an arbitary moosuro of t.ho difficulty 
of a hole It is the number of strokes an 'expert 
golfor" would take to play tho hole, always 
allowing him two putts after his ball ts on the 
green A par-3 hole, therefore, is orte the "ex¬ 
pert golfer* f:an reach from the tee in one shot; 
a par-4 hole in two shots, a par-B, in three 
shots Par figures for men and women, as 
established by the United States Golf Associ¬ 
ation, are as follows: 

Men Par-3, holes up to 250 yd, inclusive, 
par-4 251 to 470 yds . mcl . par 5 471 yd and 
over 

Women Par-3, holes up to 210 yd, inclusive 
par-4 21 1 to 400 yd, mcl; par-5. 401 to 575 yd. 
par-6. 576 yd and over 


thus requiring an exacting four-iron or five-iron 
from tho leo; the other short fiole should have 
the green a full long iron or wood shot away, 
say 180 yd or more. 

The par-5 holes also should vary in length; 
one being on the short side fur a par-5 (about 
480 yd) and the other 520 to 550 yd Both types 
of par-5 holes call for two full wood shots and 
well-hit iron approach shots 

It is advisable to provide a mixture of pars, 
points out architect Robert Bruce Harris He 
suggests a par order of 4-5-4-3-4-5-4-3-4— 
36 as one that will be found highly satisfactory. 

Under U.S.G.A. regulations, the minimum 
length of a par-4 hole is 251 yd, and through¬ 
out the country many courses contain holes 
of this length. Yet, only in rare instances where 
some physical feature redeems the lack of dis¬ 
tance do these holes rate as even of average 
interest. They are too short; after the drive 
nothing remains but an easy chip-shot or run¬ 
up; there is no ‘ kick ' to playing so short a hole. 

Indeed, this same objection attaches itself 
to par-4 holes even as long as 350 yd, whore 
physical peculiorities are lacking 

This distance, from 261 to 350 yd. is known 
among golf architects as "No Man's Land, 
a jione to be avoided if the course is to be genu¬ 
inely popular with golfers. 

Now that we have established a minimum 
length for the shortest of the par-4 holes, how 
shall we vary the length of the remaining four? 
It is very simple: They should be graded up 
by easy stages to the upper limit of par-4 
(470 yd) so that after a regulation drive from 
the tee. the player is called upon to hit approach 
shots with different clubs. 

Course Planning 

Certain standard practices should be observed 
in making a course layout, among which the 
important ones are: 

1. The distance between the green of one 
hole and the tee of the next should never be 


more than 75 yd, and a distance of 20 to 30 
yd is recommended. Tees should be not closer 
than 20 yd to a green because of the danger 
of being hit by an approaching golf ball- 

2. The first tee and the ninth green of the 
course should be located immediately adjacent 
to the clubhouse. If it is practical without sac¬ 
rificing other factors, bring the green of the 
sixth hole also near to the clubhouse. This is 
a feature appreciated by the golfer with only 
an hour to devote to his gome, as six holes 
can be comfortably played in that time and at 
the finish of his available time he is once more 
back ot the clubhouse 

3. As far as is practical, no holes should 
be laid out in an east-to-west direction. The 
reason for this is that a considerable volume of 
play on any golf course is in the afternoon and 
a player not only finds it difficult and disagree¬ 
able to follow the ball's flight into the setting 
8ur>, but it also presents a safety problem to 
other golfers. If an east-west hole is unavoid¬ 
able. locate it among the first two or three 
holes of the layout so that a player will strike 
it as early in his round as possible. Southwest 
direction of holes is particularly bad. 

4. The first hole of the course should be 
a relatively easy par-4 hole of no more than 
380 to 400 yd in length. It should be compara¬ 
tively free of hazards or heavy rough where a 
ball might be lost, and should have no features 
that will delay the player. This is for the ob¬ 
vious reason of getting the golfers started off 
on their game as expeditiously as possible. 
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5. Generally speaking, the holes should 
grow increasingly difficult to play as the round 
proceeds It takas a golfer about three holes 
to get wall warmed up. and asking him to 
execute difficult shots while he is still cold * 
is not a demand that he will appreciate. 

6. Whenever practical, greens should be 
plainly visible, and the location of sand traps 
and other hazards obviously apparent from the 
approach area, which is that portion of the 
fairway extending teeward for approximately 
125 yd from the green. 

7. Generally speaking, fairways sloping 
directly up or down a hillside are bad for sever- 
al reasons: (a) steep sloping fairways make the 
playing of the shot by the maiority of players 
a matter of luck rather than skill; {h) the up- 
and-down climb is fatiguing to the golfer: 
(c) turf is difficult to maintain on such an areo 

B. If there are ravines or abiupt creek val¬ 
leys on the property, a splendid short golf 
hole could consist of a tee located on one edge 
of the ravine with the green on the other, a suit¬ 
able number of yards down or up the ravine. 
This calls for perfect control in carrying the 
ravine, permits the golfer to “bite off " as much 
of the ravine as he thinks he can carry, and 
does not unduly penalize the beginner, who can 
play straight across the ravine and then pro¬ 
gress greenward on the other side. 

9. The par-3 holes should be arranged so 
thot the first of the two is not earlier in the 
round than the third hole and the other one is 
not later than the eighth hole Par-3 holes 
should not be consecutive. 

The old days of golf courses that punished 
the shortcomings of the dub so severely thot 


lun was taken from the round have passed 
into extinction Along with this penal design 
are going unnatural looking knobby bunkers, 
geometrically designed traps and tiny, miser¬ 
ably conditioned tees. Trees, slopes, creeks, 
lakes and other natural details will provide 
hazards enough for the average well-designed 
small-town course. If sand traps around the 
greens can be well maintained, their use pro¬ 
vides the course with a feature that is of metro¬ 
politan course character. But if the construc¬ 
tion or maintenance cost rules out such traps, 
turfed hollows in which the grass is allowed 
to grow several inches high and of a design 
that fits in the natural surroundings will do 
well (Fig 2). 

An eminent American golf architect sots 
forth points that are generally agreed on by 
members of the American Society of Golf 
Course Architects. He says: 

The backbone holes of the modern gulf 
course are the two-shotters, of 400 yards or 
over. The length of the two-shot hole offers 
plenty of opportunity to develop good strat¬ 
egy Unfortunately, these holes are a little 
long for the average golfer to be able to 
reach in two, but this can bo remedied by 
having sets of alternate tees. 

The short holes should be kept under 
200 yards in length so that every golfer has 
an opportunity to reach the green with a good 
shot and thereby obtain his par or birdie. 
These holes should be attractive and tanta¬ 
lizing in appearance with the greens de¬ 
signed so that they will become extremely 
formidable or relatively easy depending upon 
the position of the pin and the angle of the 
tee in use. 

There should be as little walking us pos¬ 


sible between greens and tees, but under 
certain circumstonces it is more expedient 
to break this rule than to adhere to it For 
often, where the property is rugged ir> type, 
a longer walk between the green and the tee 
makes it possible to obtain a good golf hole 
rather than a poor one. 

The holes should be so different in length, 
character, and architectural type, that there 
IS no feeling of duplication 

The three types of golf architecture- 
penal, strategic and heroic — should be used 
in good pioportion. 

In penal type construction, the traps guard 
the greens in bottleneck or island fashion 
Here the average golfer must either hit the 
shot accurately or choose a club to play 
8l>ort in order to avoid the trouble which he 
would ordinarily find at his normal range 
One or two holes of this type are usually 
sufficient in the composition of an 18-hole 
golf course, and should be the “short” or 
drive-and-pitch" holes. 

The strate^pc typo utilizes fewer traps, 
adroitly placed, so that any golfer can hit 
with his full power but must place his shots 
to obtain the most favorable results. The 
modern golf courses are designed with about 
50 per cent of the holes strategic in type. 
This architecture adapts itself best to holes 
of 400 yards or over, the par-4 holes. 

The heroic is a blend of strategic and penal 
design. The traps or natural hazards, such 
as creeks, rivers, and lakes, are placed on 
the diagonal so that the player can bite off 
as much as he feels he can chew The more 
he is able to carry, the more advantageous 
will he find his position for the next shot. 
This type of architecture is odaptable to all 
length holes, and should be utilized on 30 
to SO per cent of the Imles of the course 
There should be no blind shots for ap- 



Fig. 2 In thli nine-hole loyouf the architect has provided for »hot voriety by having two teei for 
each hole. Note too, the proctice driving foirwoy, on importont and popuior course feature thot many 
ciubs have ovariooked in their original planning. 
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heroic carries from the tee. but the routing 

Fi«. 3 Dotible tees add greatly to the variety with little expense. This plan suggests interesting use of two tees on should be so arranged that the player, with 

all holes except the first and eighth, to give unusual variety to a nine-hole course. The ninth hole allows the choice ii,g of ^ stroke, should always have an 

of two distinctively different layouts. This sort of arrangement calls foi planning that usually is beyond the capacity of alternate route to the green, 

any but the experienced golf architect. The 12 rectangular areas at the bottom border of the plan are prospective Tho character of the course should be so 

homesites that make especially desirable residential property when the adjacent golf hole is so laid out that golfers designed that during one round every club 

won't be coming into a yard for out-of-bounds bails. in the bag should be used. 

No stereotype design can be used, but 
the principles of the design have to be ap¬ 
plied in accordance with the natural terrain 
and the location of the proposed green. 

On level or flat land a nine-hole course 



of 3100-3400 yards can be laid out in approx¬ 
imately 50 acres but it will be cramped. An 
10-hole course of 6200-6500 yards or more 
would require at least 110 acres. This ia a 
minimum, making the routing of the course 
extremely tight. Gently rolling land requires 
approximately 60 acres for 9 holes and 1 20 
acres for 18. Hilly or rugged land will require 
considerably more because of the waste land 
where the contours are severe; at least 70 
acres will be needed for 9 holes and 140-180 
acres for 18 holes. 

Before starting the routing of the course 
all the natural green and tee sites on the 
property should be examined, and as many 
of these as possible incorporated in the 
routing of the course. Natural sites should 
not be passed over in routing the course in 
order to obtain a hole of predetermined 
length, unless the hole would fail within the 
undesirable length of 250 to 350 yards. 

The minimum length for a standard 1 0-hole 
golf course is 6,200 yards. A good average 
is 6,500 yards, and championship length 
is 6,700 yards and up. The short holes should 
range from 1 30-200 yards (par-3) and there 


Fig. 4 Typical grading plan. 
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Fig. 5 Typical drainage plan. 


are generally four of Iheae holes, but there 
may be five. Par*4 holes should range from 
3SO to 470 yards, and there are generally 
ten of these. Par^S holes should range from 
471 to 550 yards and there are generally 
four of these. 

The length of the hole will be determined 
by the slope of the terrain and the direction 
of play, the natural features from tee to green 
and at the green site, and the desire to obtain 
a variety of lengths throughout the 16 holes 

Fairway width generally is about 60 yards, 
but will vary depending upon the type of 
players expected to play the course, and the 
strategy of the play of the hole. A yardstick 
of fairway widths is as follows: 75-120 
yards from the tee the fairway will be 40 
yards wide; 120-100 yards from the tee the 
width will be 50 yards; 180-220 yards from 
the tee the width will be 60-70 yards. 

The fairways can then narrow again if 
desired to the next landing area if the hole 
is long; that is in the area from 330-440 
yards. 

The green sizes will vary from 5,000 to 
8,000 feet depending upon the length of the 
hole and the length of the shot called for 
The shape of the green will depend upon 
the strategy of the design, the location and 
size of the traps, and the length of the shot 
playing to it- 

Where the slope of a green is from front 
to back, the slope should not be more than 
five per cent, unless there is a break in the 
slope by a depression. If the depression is 
not too deep, the slopes of the depression 
can go from 10 to 15 per cent. 

The slopes on the approach of a plateaued 
green can run as high as 20 per cent. 

Mounds and slopes running from the sur¬ 
face of the green to the sides or back can 
run up to 20 per cent- 

The slopes of the traps in front or on the 
sides playing toward the green will run from 
30 to 40 per cent. 

At the entrance of the traps the slopes 
should not be over 25 per cent so that the 
golfer's backswing can be taken with a full, 
clean stroke. 


Golf Course Costs 

There are four factors which determine more 
than anything else the wide range which one 
gets when trying to gather from all sources 
how much a golf course should cost. These 
are (1) the cost of land; (2) the natural assets 
and liabilities of the land chosen; (3) the labor 
and equipment costs in the area; and (4) the 
type of design. (See Figs. 3 to 5.) 

Practice Area 

In laying out the golf course it is well to have 
an area some 250 to 300 yds long, conveniently 
adjacent to the clubhouse where golfers can 
practice their golf shots. 


Practice Putting Greens 

If at all possible, there should be a practice 
putting green of considerable area near the 
clubhouse. This green should be surfaced with 
the same turf as the greens on the course, 
should be gently undulating, and is bast ar¬ 
ranged with nine or eighteen putting cups 
spotted about the green and numbered so that 
a player can putt from cup to cup in regular 
order. 

Tennis Courts 

Tennis courts get a good play at most country 
clubs. An area of at least 120 by 50 ft should 
be reserved for tennis, or larger space if survey 
of tennis possibilities among users of the club 
indicates greater need of space. 

Children's Playground 

Whether a club decides to operate strictly as 
a golfing proposition or to include the social 
aspects of country club life, it is a good idea 
to plan on a children’s playground somewhere 
near the clubhouse. 


By HAROLD J. CLIFFER, AIA 


PRIVATE CLUBHOUSES 

In private clubhouses functions break down 
as follows: social, golf and other sports, food 
service, storage, clerical and administrative 
offices, maintenance facilities, and on-site 
member, management and employee quarters. 
The individual components of these functions 
will vary from club to club, depending upon 
the size and class of operation involved. Com¬ 
ponents marked with an asterisk indicate 
those which are not absolutely necessary to a 
minimum operation. 

Social Functions 

In the organization of clubhouse functions the 
social activities are normally accommodated 
in the following main and supplementary 
areas: 


Ptnnmng the Gott Clubhouse, National Golf 
Foundation. Inc , Chicago 196/ 


Mein mreasj 
Lounge 

Cocktail lounge 
Main dining room 
and ballroom 
^Private dining 
and party rooms 
*Card rooms 


Supplementary areas. 
Entry 

Vestibule or 
lobby 
Men 8 and 
women's toilets 
and women s 
powder room 
*Porches and 
terraces 
Storage 
Checkroom 


Lounge 

The club lounge is really the stopping-off 
place for persons or groups waiting to partici¬ 
pate in other activities as well as a passive 
recreation area. It is seldom occupied for long 
periods and should not be designed to provide 
seating for large groups gathering for affairs. 
As a matter of club economics, the space 
should be relatively small, not too amply 
furnished artd accessible to the cocktail 
lounge. This acts as an inducement for people 
not able to find seating in the lounge to gather 
in the cocktail lounge and have a before-dinner 
or before-luncheon cocktail Activity in the 
cocktail lounge is much moro profitable from 
the standpoint of the management than having 
the lounge furniture warmed by nonpatronizing 
members or guests. 

In addition to giving access to the cocktail 
lounge, the lounge should provide entrance to 
the dining rooms, men's and women's toilets 
and powder room, coat room and front desk, as 
well as to connecting circulation to locker 
rooms. 

If there is a demand among the club members 
for provision of passive recreational activities, 
a library, museum, trophy room, card rooms, 
etc., may be provided off the lounge proper. 

There has been some tendency in newer 
clubs to combine the lounge with the dining 
room. This has the unfortunate result of 
making the lounge into a dining room most of 
the time, and in creating the problem of con¬ 
stantly shifting furniture or in the accretion of 
lounge space by the dining operation, thereby 
reducing or eliminating the effectiveness of 
such a space. These spaces may well be 
contiguous, but some permanent full or partial 
division should be made between them to pre¬ 
serve the status of the lounge. 

The provision of a fireplace in the lounge 
usually generates the feeling of what lias 
been termed "a more homelike atmosphere.” 
Whether a television set should be included 
in the lounge is a matter of club discretion. If a 
certain amount of quiet recreation is to take 
place in the lounge, then it would certainly be 
better for the television set to be placed else¬ 
where. preferably in the cocktail lounge or TV 
room, where it is an attraction and not a dis¬ 
traction. 


Bars and Cocktail Lounge 

The bar and cocktail lounge are almost con¬ 
sistently the profit makers for the club. The 
main cocktail lounge should be provided in the 
social end of the building. A secondary and 
smaller bar should be located in connection 
with the "Nineteenth Hole” and/or the mixed 
foursome's grill. Portable bars should be avail- 
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■bl« for largo pariios and raceptiona aa Iho 
occaaion ^arranta. Aa mantionad bafora. tha 
main cocktail loungo ahould bo accaaaiblo 
diractly from tha main loungo for thoaa M/ho 
M/iah to anjoy a bafora«lunchaon or bafora-din> 
nor cocktail. Thara hava boon aoma attampta 
mada to plaoa tha bar at ona and of tha dining 
room, but thia haa provan unaucoaaaful on 
iM/o oounta: tha drinkara foal loo inhibitad 
about imbibing fraaly whilo aapoaad to tha 
aoruliny of tha dinara, and aa a raauli of too 
llttla palronaga, tha managamant haa com* 
plainad biltarly that tha bar cannot maka monay 
in auoh a location. Coatly ramodaling haa boon 
occaaionad aa a raauli of tha incorract placa* 
mant of bar facilitiaa and tha lack of racogni* 
lion of tha traditional habita of avan tha moat 
caaual drinkar. 


Oifling Rooms 

Tha main dining room ahould ba daaignad to 
taka cara of tha day to day aarvica of tha mam* 
barahip aa wall aa tha apacial functiona of a 
mora ragular natura. Thia ia whara tha informa¬ 
tion obtained from tha mambarahip aurvay or 
from tha managamant will coma in handy in 
datarmining tha acopa of tha dining araa. Onca 
tha typa and dagraa of palronaga of tha dining 
functiona hava baan datarminad or aatimalad, 
than apaca can ba allocated to handle tha traf¬ 
fic. Tha type of menu and turnover par table 
are cuatomarily uaad in arriving at proper 
apaca allocationa for oommaroial oparaliona. 
About 14 aq ft par aaat ia ganarally accepted aa 
adequate in planning dining rooma for cluba. 

If a dance floor ia to ba provided, aalimataa 
aa to proper aixa for thia function ahould reflect 
tha frequency and intanaity of uaa for a typical 
operating year. Normally, the dance floor may 
ba uaad to accommodate tabiaa for ragular 
dining. Howavar, dining apaca muat ba ade¬ 
quate to handle aaating for thoaa oooaaiona on 
which tha dance floor muat remain free; other- 
wiaa a furniture moving problem ia' craatad 
which ia both coatly to tha club and incon¬ 
venient to the mambara and guaata. 

In addition to a main dining room for tha day 
to day aarvica of mambara. additional private 
dining rooma ahould ba provided for tha private 
partiaa which are or will become a part of tha 
olub'a atandard oparaliona. Moat club man- 
agara at cluba with over 300 mambara agree 
that an abaoluta minimum of two auoh private 
dining rooma are naoaaaary, ona to handle 
about 20 to 25 people, and ona to handle 
groupa of about 60 to 70 paopla. Whara two or 
more private dining rooma are provided, a 
pattern of flaaibility ahould ba oonaidarad 
auch aa uaing folding doora to maka tha apaoaa 
aa adaptable aa poaaibla to a wida variation in 
tha aiia of groupa. 

Private dining rooma ahould ba private in the 
Iruaat aanaa of tha word. To hava them open 
onto other dining or gathering placaa in any 
way can ba a aourca of irritation and ambar- 
raaamanl to a hoat, who may hava invited cer¬ 
tain frianda from among the mambarahip and 
not othera, and to tha guaata who hava to face 
their uninvited frianda aa wall. To provide 
privacy for the club mambara during outaide 
partiaa or buainaaa lunchaona taking place in 
private dining rooma, thaaa rooma ahould ba 
accaaaibla from tha lounge or the main en¬ 
trance. 

All dining rooma ahould ba cloaaly grouped 
around the food preparation canter for the 
maximum apaad and efficiency of aarvica. 
Circulation to and from tha kitchen in no oaaa 
ahould ba acroaa public apacaa. Circulation to 
private dining rooma ahould. inaofar aa poa¬ 


aibla, ba diractly from the kitchen and not 
through other dining apacaa. 

Dining porchaa and larracaa. like other 
dining facilitiaa, ahould be convenient to tha 
kitchen. A dining apace in or near tha kitchen 
area ahould ba provided for tha dining room 
and kitchen help. 


Supplsfnefitiry Functions 

Ordinarily, vary little naeda to ba aaid about the 
aupplementary functiona of antriaa and vaati- 
bulaa, toilata, atoraga and check rooma. Yet, a 
aurpriaing number of newer clubhouaaa have 
overlooked thaaa featuraa either in whole or in 
part. Ona northern club with a new clubhouaa 
neglected to provide a vaatibula to ahiald ita 
membera from tha biting cold of the northern 
climate. Another club in the midwaat forgot 
completely to include a coat checkroom. And, if 
any problem ia common in tha field of club¬ 
houaa deatgn, it ia tha failure to provide ade¬ 
quate atoraga facilitiaa. Thia appliaa to atoraga 
in all araaa of tha club and ia diacuaaad in mora 
detail in a following aaction. 

Clubhouaa antranoaa, particularly in club- 
houaaa located in climataa which exparianca 
moderate to aavara wintara, ahould ba da¬ 
aignad with double aata of doora ao that oc* 
cupanta of the araaa immadiataly adjacent to 
tha entrance are not aubjacted to cold blaata of 
air. In addition to providing mora comfort, thia 
arrangamant alao cuta down on heat loaaaa 
and reducaa fuel billa. 

Proviaion ahould ba mada near tha building 
entrance for a checkroom large enough to per¬ 
mit tha atoraga of auch itama of outer apparel 
aa are uaual in tha club a local climate. In addi¬ 
tion, tha checkroom ahould ba large enough to 
hold a number of garmanta conaiatani with tha 
aiza of tha mambarahip. Referring back to tha 
programming in the pravioua aaction, tha aiza 
of the checkroom and numbar of garmanta 
held ahould bear a direct ralationahip to antici¬ 
pated or known patronage. 

Occaaionally. it ia poaaibla to maka tha toilet 
facilitiaa of tha golf aaction of tha clubhouaa 
available alao to the lounga, dining rooma and 
cocktail lounga. Howavar. it ia conaidarad bat¬ 
ter practice to keep thaaa aaparata in order to 
ba able to oloaa off tha locker room during 
aocial affaira. 

Tha numbar of fixturaa required in tha toilet 
rooma normally will ba dictated by local codaa 
and ordinancaa. Oanarally accepted atandarda 
for tha numbar of fixturaa in the aocial and of 
tha building are aa followa: 


Numbmr of porsong 
sorvod 

76 to 100 
101 to 126 

128 to 160. 

161 to 176. 

Moft than 176. 


Numbmr of water 
doamts 

6 

6 

7 

e 

Add 1 watai closot tor 
•ach 30 additional parsons 


Where tha numbar of man and woman mam¬ 
bara ia known, fixturaa ahould ba apportioned 
accordingly. In man'a toilet rooma, 66 percent 
of the water cloaata may be replaced by urinala. 
Lavatoriea ahould ba aupplied at tha rata of ona 
for every four water cloaata and/or urinala. A 
woman'a powder room in connection with toilet 
facilitiaa ia generally provided, although it ia 
not abaolutely neceaaary. 


Golfing and Athlotic Functions 

The following are the main and aupplementary 
araaa normally provided with golf and pool 
facilitiaa: 


Mam araaa: 

Man'a locker room, ahowara and toilata 
Woman'a locker room, ahowara and toilata 
Pro ahop 

Salaa and diaplay area 
Office 

Club and can atoraga 
Club cleaning room 
Stock room 
Attendant a atation— 
ahoa cleaning, clothaa drying and 
praaamg 

'Ninataanth Hole' or man'a bar and grill 
Mixed fouraoma a grill 
Pool locker, ahowar and toilet 
facilitiaa (boya and girla) 

Caddie houaa and caddie yard 

Suppiamantary araaa 

Entrance and vaatibula from parking area 
*Steam room and maaaaur a 
room 

*Ouiat rooma 
*Auxiliary card room 
"Electric car garage 

Golf Ficilities 

With a little imagination, tha golf facilitiaa aac- 
lion of tha clubhouaa can ba mada conaiderably 
mora altractiva than they hava baan in the peat. 
To aay thoaa accommodationa often hava baan 
treated aa an afterthought in clubhouaa design 
would be an undaratatamant. Locker rooma 
hava baan placed in dark, poorly ventilated 
baaamanta, with axpoaed piping and ductwork 
overhead. 


Clubhouso Circulition 

The natural diviaion of aocial and athletic aotivi- 
liaa in club operation ia tha key to clubhouaa 
circulation pattarna. Ona entrance should be 
provided to tha aocial activities of tha club¬ 
houaa, and ona entrance ahould ba provided to 
the athletic activities of tha clubhouaa from tha 
parking area. 

Within tha clubhouaa, circulation from tha 
social activities entrance ahould proceed in tha 
following manner from entrance to vaatibula to 
lobby to lounga or cocktail lounga; from 
loungo or cocktail lounga to main dining room 
or private dining rooms; toilets and powder 
room handy to lounga, dining rooma and cock¬ 
tail lounga; front office daak at lobby, offlcoa 
behind; coat room at lobby; kitchen centrally 
located for moat efficient aarvica to ell dining 
areas; connecting circulation to golf facilities. 

Oolfars ahould, firat of all, hava a separata 
entrance to tha building and to their facilities 
so aa not to interfere with mora formal func¬ 
tiona of tha aocial activitiaa and of tha building. 
Thia entrance ahould ba diractly off tha parking 
araa. From tha entrance, both man and woman 
golfers ahould hava accaas to their raapac- 
tiva locker rooma. From the locker rooma. tha 
golfers should ba able to proceed to tha pro 
ahop either directly or via a corridor to check 
with tha pro on tha achedula of play, tha atatua 
of fouraomas, to pick up balls, teas, score 
cards, pencils, or aoma other special item of 
information or equipment which ia needed. 
From the golf ahop tha golfer should ba able 
to proceed diractly to tha firat tea. From tha 
ninth green tha golfer ahould ba able to reach 
tha pro shop or locker room or toilata without 
a long hike. And. of course, tha trip back to 
tha clubhouse from tha eighteenth green 
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CADDIES 



Fio. 6 Two-Hoof scheme with intermodiite-floor kitchen facilities. 


should be as short and as easily negotiated as 
possible for the tired golfer. On the return trip 
to the clubhouse from the course, the "Nine¬ 
teenth Hole,** men's grill or mixed foursome's 
grill should be immediately accessible to the 
thirsty or hungry golfer. Circulation should be 
provided between the locker rooms and the 
social end of the house. 

Access to teen-age facilities should be direct¬ 
ly from the parking area without passage 
through the clubhouse proper. 

Shown in Figs. 6and 7, in diagrammatic form, 
are three basic types of clubhouse schemes. 
They are intended to show functional organixa- 
tion only. Topography, space and budgetary 
limitations will dictate which scheme is the most 
feasible in any given case. There may be times 
when a combination of these types is indicated. 
From these diagrams, the close correlation 
necessary between the course and site design 
and the building design should be apparent. 

PUBLIC CLUBHOUSES 

Clubhouse buildings for the municipal golf 
course or the privately owned public fee course 
are so different in operation and accommoda¬ 
tions from the clubhouse for private clubs that 
they really constitute almost a separate 
building type. While it is true that many public 
course clubhouses serve as the focal point for 
the operation of a local golf club, it is rare that 
the accommodations of these structures ap¬ 
proach the scope and quality of those of the 
private club. 

Comparison of Private and Public Course 
Clubhouses 

Where the private club attempts to make 
provision for every conceivable social and 
athletic need its members can afford, the 


public course owner or operator, whether a 
municipality or a private individual, has only 
one objective in mind: to provide adequate and 
accessible golf facilities for as many persons 
as possible at popular prices. This means that 
all frills and extra services are reduced to a 
minimum, consistent with a profitable opera¬ 
tion. In short, golf is a business and a means of 
livelihood to the private owner of a public 
course and a combination business and public 
recreation service for the municipality, where 
the private club is usually a cooperatively 
owned and subsidixed social and recreational 
facility for the exclusive use of the owner- 
members. In the case of the public course, 
maximum turnover of play is of utmost impor¬ 
tance from the standpoint of service to the 
clientele and profit to the owner, while at the 
private club, controlled play on the course is 
the objective, to assure the members available 
playing time without waiting or reservations. 
Moreover, social activities at the public course 
are primarily limited to socialising on the 
course and at the snack bar and generally 
little if any attempt is made, except under the 
rare and astute management of an occasional 
private entrepreneur, to provide social activi¬ 
ties or dining facilities on or near a country- 
club level. 

Another difference between the municipal 
and the privately owned public course opera¬ 
tion is in the nature of the management. Of 
necessity the municipal operation must rest 
totally upon hired personnel or concession¬ 
aires, whereas the privately owned operation 
rests in the hands of the owner and his family 
and perhaps a minimum number of hired per¬ 
sonnel. Fundamentally, this difference has no 
important implications in the design of these 
facilities, since it should be the objective of 
both types of operation to design and construct 
buildings which can be staffed with as few 
persons as possible. 


Profits from public course operation are 
derived largely from green fees. However, most 
public course operators recognixe the revenue 
producing possibilities of a snack bar, cocktail 
bar and golf shop. If properly designed and 
attended, these auxiliary operations can and 
do produce consistently good returns. The 
question facing most municipal and individual 
course owners is: what facilities should be 
provided, how big should they be and how 
should they be related? 

Mothods and Criteria for Planning the Public 
Course Clubhouse 

Basically, the public course operator must 
proceed in much the same fashion as the pri¬ 
vate club to arrive at the proper sixe and type of 
building to suit his needs. The number of fac¬ 
tors to consider are fewer but no less complex 
to analyse than in the case of the private club. 
Preliminary planning must be thorough, design 
must be attractive and efficient and construc¬ 
tion must be economical. 


Elements of Clubhouse Design 

In a municipal course clubhouse, the essential 
elements of the design are the starter's booth, 
golf shop, food concession, lounge and public 
toilets. Locker and shower rooms may be 
incorporated into the design, although they 
are not necessary in all instances, and their use 
will depend upon local conditions. At privately 
owned public courses, the owner, in seeking 
to capitaiixe on his food operation, may actually 
increase the proportions of this accommoda¬ 
tion to the extent that he has separate kitchen 
and dining facilities as wall as a liquor bar or 
cocktail lounge. 

In privately owned operations, where the 
owner decides to go into an extensive food 
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service operation, it is advisable for him, as 
suggested for private clubs, to call on the ser¬ 
vices of competent food service consultants as 
w/etl as an architect. Before anticipoting a 
large scale food service operation, however, 
the private operator would do well to assure 
himself that he is well acquainted with the 
intricacies and pitfalls of food service, or that 
he can obtain the service of competent person¬ 
nel, concessionaire or catering service. 

One of the prime considerations in the design 
of public clubhouse facilities is that the func* 
tions be arranged in such a way as to allow for 
the multi-use of employees, or so that the 
owner himself may attend to several operations 
at once. 

Thus it should be possible for the starter to 
pinch hit in other operations, such as selling 
merchandise or food in slack periods. Or it 
should be possible for the golf professional to 
double as starter on slow days 

Building maintenance is handled in a number 
of ways in municipal operations, but the most 
usual manner is that city maintenance person¬ 
nel handle it. The private operator, on the other 
hand, either has to do it himself or hire person¬ 
nel to do it for him. 

The more compact the facilities, the less 
overhead. As a general principle, the building 
should be designed so that as little labor as 
possible is required to operate and maintain 
the premises. 

Clubhouse Functions 

In the case of the public course clubhouse, the 
functions break down in a manner similar to 
those of the private clubhouse, namely into 
golf and social functions, in which the social 
function is reduced to the simple elements of a 
snack bar end lounge. The golf functions are 
mainly the golf shop, starter's room and, in 
some cases, locker and shower rooms. 

Normally, the public course golfer will ar¬ 
rive at the course dressed to play with the 
possible exception of his shoes, which gener¬ 
ally will be changed in his car. The question 
which often confronts municipalities construct¬ 
ing golf facilities is whether to provide shower, 
locker and lounge facilities, and if so, to what 
degree and in what manner they should be re¬ 
lated to other activities. To establish what has 
been common practice along these lines, a 
study was conducted in which 38 communities 
throughout the country came up with some of 
the answers. 

Clubhouse Relation to Other Recreational 
Facilities 

Very often, to combine all municipal recreation 
facilities in one central location, municipalities 
will integrate the golf operation with other 
recreational activities- 
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Site Selection 

NA/heth«r or not ■ new indoor range is to be 
located in an sKisting building or in a newly 
constructed one depends greatly on the legal 
considerations of coning and special use 
pernrtits. 

Anyone planning to build an indoor range 
should first consult his local government for 
details of coning, building codes, and special 
use permits. Some types of coning will 0010 * 
gorically exclude ranges of any kind; others 
will allow ranges, but require annually renew¬ 
able special use permits and/or inspections by 
the local police or other governmental agen¬ 
cies. Some coning codes will permit a recrea¬ 
tional facility in many different coning cate¬ 
gories. If the proposed range is to be operated 
on a nonprofit basis by a civic club, fraternal 
order, or a group of cilicens organiced for that 
purpose, the recreations! status of the facility 
may permit a wider range of site selections. 

Once the questions or problems in coning 
and permits have been resolved, the local 
building code should be consulted with regard 
to fire hacards. noise control, insurance 
liability, health hacards. restroom facilities, 
etc. This should complete the builder s re¬ 
sponsibilities to the local authorities. 

Next, the physical site selection should be 
considered in light of (1) accessibility — is it 
accessible in all weather conditions? (2) Is 
parking adequate? (3) Can the range be made 
physically secure so that there can be no 
unauthorised use? (4) Are water, sewerage, and 
electricity available? If not. what costs are in¬ 
volved in obtaining them? 

When all of the site selection criteria are 
met, consideration may then be given to the 
decision to use an existing building or to con¬ 
struct s new one within the allowable geo¬ 
graphical area. 

Um of Exiiting Building 

The use of an existing building is usually the 
most economical way to develop a new indoor 
range. 

A number of factors need to be considered. 
First and foremoat among these is space. The 
room in which the range is to be built should 
be at least 76 ft long for a 60-ft range. This 
allows approximately 8 ft (minimum) each for 
the bullet stop and firing line, plus s 9-ft as¬ 
sembly and spectator area. Emphasis is placed 
on the foot that the above dimensions ore 
minimum. (See Figs. 1 to 3.) 

The width of a proposed range can vary 
depending on how many firing points are de¬ 
sired. Normal points for pistol are 4 ft wide; 
for rifle, 6 ft. Rifle points 5 ft wide may be used 
if space is limited. Since most indoor ranges 
are used for both rifle and pistol, 6 ft should 
be allowed if possible. 


Ran^o Facilities Section. National Rifle 
Association, 1600 Rhode Island Avenue N W . 
Washington. D C 


Once it is established that there is enough 
space to locate the range In the existing build¬ 
ing, the following factors must be considered: 

1. Structural strength-> can the floor or 
framework of the building support the weight 
of the backstop? A backstop of %-in. steel 
approximately 10 by 26 ft will weigh over 2 
tons. 

2. Doors and windows downrange must be 
permanently shut and covered with bulletproof 
material. 

3 . The walla, floors, and coiling must either 
bo bulletproof or be made so. This must also 
be a part of the structural strength survey — 
since adding material adds weight A building 
which is built of cinder block or brick may be 
considered to have bulletproof walls for all 
practical indoor calibers. These are normally 
.22; .38; and .45 calibers. Wooden buildings 
should have wall protection of at least 2 in. of 
plywood. Wooden floors should be protected 
in the same manner, as should ceilings. 

4. An air exhaust system must be supplied, 
and must be capable of a complete air change 
from 20 to 40 times per hour. The exhaust fan 
should be placed above the target lino, with 
the supply to the rear of the firing line, so that 
combustion gases, load dust, and other air pol¬ 
lutants sre exhausted safely from the range 
area. If funds are available, a second exhaust 
duct should be placed just in front of the firing 
line so that the by-products of firing are ex¬ 
hausted immediately. In some stales or local 
jurisdictions, an air filter on the exhaust may be 
required so that the contaminants are not ex¬ 
hausted into the open air. 

Cofistniction of New Range Building 

A new range building may be pul up as a shell, 
and extras added as more money becomes 
available, or it may be put up as a complete 
recreational facility. For instance, it would 
be entirely possible to include an indoor range 
as a part of a bowling alley complex which 
could have a restaurant and other recreational 
facilities. 

However, regardless of the approach taken, 
the new building must meet all building code, 
zoning, and special use permit requirements 
as would the conversion of an existing building 
In either case, it Is strongly recommended that 
a registered architect be retained to draw up 
the plans. 


DESIGN OF THE ACTUAL SHOOTING AREA 

Once a auilable building has been convertad to 
range use, or built specifically for that purpose, 
primary consideration must be given to the in¬ 
stallation of a suitable backstop. 

Since the backstop is probably the largest 
single expense other than the building itself, it 
is worth spending some time in making the 
decision as to which typo should be purchased. 

There are three basic configurations of back¬ 
stops which are considered to be safe. They 
are: 

1. 45*^ plate with either water or sand pit 


2. 45 reverse plate with dry lead catcher 

3. 'Venetian blind " type backstops 

According to the NRA Shooting Facilities 

Survey, the most common type of backstop is 
the 45''’ plate with a sand pit. It is also normally 
the least expensive to install, although mainte¬ 
nance may run slightly higher than for other 
types 

The bullet pit should cover the entire area 
under the backstop, and should be a minimum 
of 4 in. deep The pit should be mined of ac¬ 
cumulated lead deposits on a regular basis The 
cleaning schedule depends on the amount of 
use, but would probably average about one 
mining and sifting operation per month. The 
sand itself should be changed about once, a 
year, because of the unsiftable lead dust which 
accumulates in the sand. 

The inconvenience of cleaning a sand pit 
may lead to the consideration of a water pit 
This requires a water supply and a drain, but 
makes cleaning the pit an easier task. The 
water pit has other advantages as it creates no 
dust, and thereby reduces any health hazard. 
The lead retrieved is much cleaner than that 
from a sand pit, and is therefore easier to use 
for reloading. Lead dust which falls into the 
water trap is easily flushed down the drain. 

BmckspiBttmr occurs when a bullet strikes a 
hard surface. In the case where the surface is 
smooth, as a good backstop should be, relative¬ 
ly little backsplatter is redirected toward the 
firing line, and it travels only about 1 5 to 20 ft 
in small particles. Where the surface of the 
backstop is rough or pockmarked, the amount 
of backsplatter is increased greatly, and large 
particles can travel 25 yd or more with enough 
force to cause injury. This is reason enough to 
keep bullet traps clean, whether they use send, 
water, or are of a patented variety. It should 
be emphasized that backsplatter is a physical 
phenomenon which occurs when any bullet 
hits any surface, and is of a much more 
serious nature if the bullets are made of a hard 
alloy than if they are of a pure lead. 


Backstop Stiol Specification 

The type of steel which should be used for 
plate backstops has been a matter of discus¬ 
sion for many years. Different types of steel 
have been mentioned in reports and manuals, 
and it is entirely likely that most clubs have no 
idea what type of steel is In their present back¬ 
stop. 

The previous NRA recommendation for the 
type of steel to be used in backstops has been 
SAE 1020. This is too general a specification, 
as it deals only with the chemical content of the 
steel in question. In most forms it is too soft 
to withstand the constant impact of bullets for 
a long period of time. 

Since this specification was inadequate, a 
study was undertaken to try to determine what 
type of steel would be satisfactory, and what 
typo of proceasing treatment would be both 
economically feasible and have a greater 
durability than any type of SAE 1020. 

It was found that there is a suitable steel 
which, when processed properly, is of greater 
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Fig. 1 FiftT-foot indoor range with club room facilities. As shown: 10 tiring points each 4 ft wide. Width of build¬ 
ing is variable depending on size of club and number of firing points. Structural details should be determined by a local 
architect or engineer. 


durability than SAE 1020. It coats approximate¬ 
ly twice as much, but haa a much greater life 
expectancy. 

U.S. Steel and Bethlehem Steel both have a 
specification which is available from ware¬ 
house stock. Other suppliers should be able to 
cross-reference this with little difficulty. 

The U.S. Steel specification is type T1-A and 
the Bethlehem Steel is RQC-IOO-A. 

These are characterized by the following 
specifications; 

• ASTM type-A514, Grade B 

* Yield strength, minimum—100,000 psi 

• Tensile strength, minimum—1 15,000 to 
1 35,000 psi 

* Elongation in 2 in., minimum—16 to 18 
percent 

* Reduction of ar«Mi, minimum —35 to 40 per¬ 
cent 

• Brinneil hardness —321 

This type of steel, since it is heat treated, 
requires low hydrogen welding practice in 
order to ovoid impairing the performance of the 
material in the heat affected zone. Low heat 
inputs are also necessary. Further infor¬ 
mation on how to weld this material may be 
obtained from either U S. Steel or Bethlehem 
Steel. 

The General Services Administration Itas 
written a specification for target backstop 


steel in their bulletin PBS: 3-1395 (INT), and 
the above specified steels come closest to 
meeting tluit specification in steels that are 
easily available in warehouse stock. The bul¬ 
letin also carries the following specification 
for construction standards of a 45 plate back¬ 
stop; 


Steel plates supported by concrete or 
masonry should be anchored by expansion 
bolts or toggle bolls, as suitable for the 
construction, with flush countersunk heads, 
not more than 12 inches on center at all 
edges of each plate. Joints and edge lines 
shall be backed with a continuous % inch 
plate not less than 4 inches wide. Bolts shall 
pierce both facing and back plate. Expansion 
bolts shall penetrate concrete not less than 
2 inches. 

Steel plates shall have milled edges at all 
joints. Joints shall be butted Hush and 
smooth. Plates shall be free from buckle or 
wave after erection. Exposed edges shall be 
beveled at 45 degrees to a fillet approximate¬ 
ly inch thick. There shall be no horizontal 
joints in any steel plate work. Welding shall 
be in accordance with the American Welding 
Society Code for Welding in Building Con¬ 
struction. 

Steel plate jointed at and supported on 
structural steel supports shall be spot 
welded to steel supports not more than 6 
inches on center. 


The 45^ plate backstop should be at least 
% in. thick for standard velocity 22 caliber 
firing only. For .38 caliber wadcutters only, a 
minimum of *Jk in. thickness is suggested; and 
for .45 caliber pistol, including hardball, % in. 
is recommended as the minimum. It is recom¬ 
mended that the above minimum figures be ex¬ 
ceeded wherever possible. Greater thicknesses 
are recommended for larger calibers, not be¬ 
cause thinner steel is penetrable by them but 
because the greater impact flows the steel and 
pocks it more easily. This requires resurfacing 
more often, and a plate, for example, 

would soon need replacement. 

In order to avoid the unsightliness of an ex¬ 
posed backstop and pit, some ranges have a 
‘’curtain wall” installed. A curtain wall is 
simply a studded partition with *^*in. plywood 
on the outer face, which in turn may be faced 
with acoustic tile. Removable sections are 
built in the wall in front of each firing point so 
that cleaning the pit is facilitated. A curtain 
wall provides a dual advantage other than 
neatness and the ability to use the rartge as a 
multipurpose recreation room, it stops virtu¬ 
ally all backsplatter (which occurs from any 
backstop of any type), and it helps to keep dust 
confined to that area behind the wall. 

The “Venetian blind*' type backstop is com¬ 
mercially available from several companies, 
and has the advantage of taking up about 40 
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percent of the floor space required by any of 
the 45 plate types. It is more expensive, how¬ 
ever, and should not be installed by anyone 
other than the manufacturer. The reason for 
this is that an improperly installed Venetian 
blind type backstop can be dangerous as a 
generator of ricochets and backsplatter. The 
steel plates must be set at precise angles and 
the top lip of each ground off to a knife edge 
so that it does not generate ricochets. (See 
Fig 4.) 

The so-called reverse 45'^ plate" backstops 
are also commercially available, and because of 
their unconventional methods of catching 
bullets should also be installed only by the 
manufacturer. 

The safety of all backstops mentioned is 
equal H they ere properly mminteined 

Shooting Booths Not Recommended 

The NRA does not recommend the use of shoot¬ 
ing booths for the following reasons: 

They create sectionu of the range which are 
concealed from the range officer. Without 
visual contact with each shooter, the range of¬ 
ficer does not have control. Without control, 
accident potential increases. 

They may create a careless mental attitude 
toward the handling of firearms because they 
separate the individuals using the range from 
one another, creating the mental attitude of 
being relieved of the responsibility to handle 
firearms in a safe manner. 

Booths can also increase the noise level to 
the individual shooter even if properly con¬ 
structed because the muxsie blast tends to be 
reflected directly back at the shooter. 

In addition, booths dilute the feeling of being 
in real shoulder to shoulder competition, which 
is an important part of tournament shooting. 


A Safe Range Interior 

A safe range should have walls, ceiling, and 
floor that are either impenetrable to the bullets 
of the firearms being used within it, or have 
internal baffling built so that the bullets cannot 
hit the walls or ceiling. Since the guns being 
fired normally on an indoor range are .22; .38; 
and .45 caliber, it follows that walls which are 
impenetrable to these calibers are adequate. 
If guns of higher power ore to be used, addi¬ 
tional precautions must be taken accordingly. 
It is not recommended that high-power rifles 
be fired at a conventional 45 steel backstop 
because of the probability of penetration rather 
than deflection. 

Masonry walls of any type are usually safe in 
this case, oven with the possibility of .44 mag¬ 
num pistols being used. This type of wall 
should be relatively smooth and free of 
pilasters or other protrusions. If pilasters, etc., 
do exist. It is recommended that the surface of 
the wall be covered by plywood, at least 

in the area where the protrusions occur. The 
plywood should be laid on over standard fur¬ 
ring strips so that in case the plywood is 
struck, the bullet is not likely to ricochet back 
out. The space behind the plywood acts as a 
bullet trap into which the bullet tumbles. If the 
plywood is flush against a wall, a bullet is more 
likely to ricochet back out. 

Wooden or plaster type walls on an indoor 
range should also be smooth and free of pro¬ 
trusions. They should be covered completely 
with at least 2 in. of plywood, attached in the 
same manner as described for a masonry wall. 

The nominal 2 in. of plywood can be two 
1 -in. thicknesses, or preferably three */&-in. 
thicknesses of plywood. The plywood will 
stop any of the standard .22, .38, or .45 
caliber bullets which would normally be used. 
If a heavier caliber is to be used, tests should 


be made to determine the protection needed. 

Floors which are over another room should 
be covered with at least 2 in. of plywood as de¬ 
scribed above for at least 8 ft in front of the 
firing line, and by at least 1 in. from there to 
the backstop, providing that .45 caliber ACP is 
the most powerful cartridge used in the range. 

Ceilings present somewhat more of a prob¬ 
lem. Since some buildings are constructed 
using precast concrete, others with steel bar 
joists for roof or floor supports and still others 
with wooden beams, measures must be taken 
to eliminate any possibility of ricochet or pene¬ 
tration. This can be accomplished by the same 
thickness of plywood as noted above, and at 
the same distance from the firing line. 

Another and perhaps better way in which a 
high ceiling may be protected is by the use of 
plywood baffles, arranged vertically from the 
ceiling in such a way that the ceiling is not 
visible from the floor level of the firing line. 
They should not be more than 4 ft in depth. 
Baffles constructed in this manner will use 
considerably less material than covering the 
ceiling entirely, and have the capability of 
being used simultaneously as mounting for 
range lighting. They will also act as sound 
baffles, and if treated with acoustic insulating 
material as described later in this text, will 
be very effective in helping to lower the noise 
level within the range. (See Fig. 5.) 

Any service equipment that is exposed down- 
range of the firing line should be protected. 
This may include electric wiring, lighting, 
water pipes, heating and ventilation ducts and 
exhaust fans. All of these items should be pro¬ 
tected by two thicknesses of */•*'*>- plywood 
backed by 12-gauge <0.1-in.) steel. 

Flat metal surfaces parallel with the firing 
line should not exist. If such a surface exists, 
it should be covered with plywood as described 
above. 
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GENERAL NOTES Wulh at ends of hullel-siop nHouIJ be protected from 
bullet ^platter by • >" steel plates Dos>rs belween tiring line and bullet stop 
must be bolted on range side. Arrange lights to have 40 to .^0 foo4>candles 
of reflected light from the face of ihe targets and 5 to 10 fool-candles of 
indirect light at firing line Indoor reftcctor flood lights furnish good light 
on targets if fluorescent types are not used. Paint walls, ceiling and bullet- 

3 A revolver oallery for the Minneapolis policB defiartinent. (Caswell Target Carriers, Anoka, Minn ) 


stop a light tint of blue or green r>esirablc target carriers may be purchased 
or made by the club "handy men'Mf space permits, mount target carriers 
behind firing line on steel pipes or 4“ x 4“ wood posts running from floor 
to ceiling. Provide for drinking water and toilet facilities as well as for 
healing and veniiiaiion of range ureas. 


Range Lighting 

Range lighting can be accomplished by use of 
either incandescent or fluorescent sources. 
The fluorescent type is more expensive to in¬ 
stall, but is far more economical to operate 
and maintain. 

Fluorescent lighting is in wide general use. 
although it can induce eyestrain somewhat 
more quickly than incandescent lighting be¬ 
cause of the higher ultraviolet emission. Which¬ 
ever type is used, it should be of the indirect 
or diffused type. 

The intensity of the lighting should be rather 
high (approximately 75 footcandles), and there 
should be little difference in the intensity level 
throughout the range area. Under no circum¬ 
stances should the firing line be dark or dimly 
lit. This can cause eyestrain. A dark firing line 
causes an aniargement of the pupil which 
results in a drop of visual acuity and a cor¬ 
responding enlargement of the blur circle on 
the target. The lower edge of overhead lighting 
protective baffles should be high enough so 
that a shooter has no problem seeing down- 
range. Ideally, this would be no lower than 8 ft. 
so that there ia as little ‘ehut-in" feeling as 
possible. 

Range Painting 

Painting of the range should be done in light 
pastel tints with latex flat paint. Bland, pleasing 
colors such as beige or blue-greens should be 
selected. 


Range Ventilation 

One of the major hazards to health In an indoor 
range ia the lack of proper ventilation. This 
condition exists on a number of ranges which 
ore otherwise well designed. 

Air should always be exhausted away (down- 
range) from the firing line. The preferred spot 
for a single line of exhaust ducts is over the 
target line, so that the lead dust generated by 
bullets striking Ihe backstop is taken out of 
the area as quickly as possible. If possible, a 
second line of exhaust ducts should be placed 
no more than 8 ft in front of Ihe firing line, so 
that the combustion gases of firing can be 
taken away quickly. 

The combustion of smokeless powder forms 
carbon monoxide, carbon dioxide, nitrogen 
oxides, methane, and some solid organic mate¬ 
rial. All of these products are irritants and in 
enough concentration can make shooting un¬ 
pleasant. In a poorly ventilated range, pro¬ 
longed exposure can cause headaches and 
nausea, and can irritate eyes and respiratory 
passages. The major haxard of poor ventilation 
is tha lead dust caused by Ihe lead bullets strik¬ 
ing the backstop. The maximum allowable 
concentration of lead acceptable for an 8-hour 
daily exposure should not exceed 0.20 milli¬ 
grams per cubic meter concentration. The 
reason that the lead dust is considered to be 
the major hazard ia that lead is an accumula¬ 
tive poison in Ihe body and is not excreted. 

The ventilation system should be designed 
in such a way that the total volume of air in 


the range is changed from 20 to 40 times per 
hour. A steady, positive flow of air toward the 
backstop at a velocity of 50 ft per minute is 
the acceptable minimum. 

Noise Reduction 

The discharge cf any firearm creates a muzzle 
blast which has tha capability of affecting hear¬ 
ing. Prolonged exposure to such noise levels 
can inflict permanent, uncorrectable hearing 
damage. A firearm that fires a bullet which ia 
transonic (more than 1,140 ft per second) gen¬ 
erates the characteristic sonic "boom*’ which 
because of its high frequency component is 
even more damaging to hearing. 

Even .22 caliber match bullets at limes 
exceed the speed of sound at the muzzle, and 
this phenomenon is accompanied by the high 
whiplike crack which is sometimes heard in 
gallery ranges. Hearing demage. therefore, 
can result even from the .22 rimfire cartridge.' 

Noise Reduction on the Rango 

The walls, ceiling, and floors of a gallery range 
may be treated with effective sound absorbent 
materials. 

The wail area next to Ihe firing line and the 
ceiling directly above and for 2 or 3 ft in front 

'Rof. —Acton & Forrest—Notse & Hearing, 
Journal of tho Acoustical Society of America. 
April 1968 
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Fig. 4 *‘V«n«tion blind” »yp* bull«t trop. 


Genarol Not«« on Fig. 4 

1. Walls shall be 8 in thick; concrete or solid 
masonry units, providing minimum STC of 50. 

2. Target range construction above or below 
occupied space shall provide minimum STC of 
50. 

3. Floor shall be concrete. 

4. Construction above target range may be 
one of the following types, provided requirements 
for fire-resistive construction of the project are 
met: 

(a) concrete Oat slab or concrete slab and 
beam 

(b) open-web steel joist 

(c) concrete ribbed slab 

(d) steel deck construction 

For type (a) provide baffles at lights, beams, and 
other obstructions only. For types (b), (c), and 
(d) baffles shall be arranged so that only the 
bafRe surface is visible from the prone firing posi¬ 
tion. 

5. Information for each target range: 

a. Number of firing booths required. 

b. Positions required for target locations: 
21'^^ 45'-0''; 50'-0''; 75'-0"; and 
lOO'-O". (If the 100ft position is not re¬ 
quired, locate the backstop at the 75-ft pos¬ 
ition and shorten the length of range accord¬ 
ingly.) 


c. Minimum width of firing booth, if greater 
than shown. 

d. Type of target carriers required (bullseye, 
silhouette, oscilloting). 

6. Structural fiberboard 
Flame spread: 0 to 25 
NRC: .65 

Size: 32 X 72 in (or as required) 

Color: Factory-finished white 
Installation: As shown 

7. Provide waiting room, ammunition storage 
space, and toilets. 

8. Ventilation requirements: Mechanical ex¬ 
haust at plenums # 1 (35 per cent) and # 2 (65 
per cent) necessary to maintain minimum air flow 
of 40 ft/min across the net open area of the 
firing booths. Exhaust capocity to be 110 per 
cent of mechanical supply ventilation. 

9. Standard Venetian blind trap is composed 
of 4 louver plates with total height = 7'-0" ±, 
and depth = 4' -0" ±. Manufacturers' dimensions 
may vary from this requirement on shop drawings 
for nonstandard installations. For this alternate 
reduce length of range, if feasible without altering 
overall design. Otherwise, the additional 7'-0'' 
should be added to the space behind the firing 
booths. 
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Coefficients of Absorption* 


Mateiial 

125 Hz 

Coefficient of absorption 

Frequency 

500 Hz 2,000 Hz 

4,000 Hz 

Concrete block, coarse, unpamted 

0.36 

031 

0 39 

0 25 

Brick wail, painted 

0.01 

002 

0 02 

0 03 

Brick wail, unpamted 

0.03 

003 

005 

007 

Carpet with 40-ounce felt underlay 

. 0.06 

057 

071 

0.73 

Heavy fabric 1B ounces per sq yd. draped 

0.14 

0.55 

0 70 

0.65 

light fabric 10 ounces per sq yd, draped 

003 

0.11 

0 24 

035 

Fiber glass 2 m thick 

039 

0 94 

0 85 

0 84 

Wood paneling, %*in plywood 

0 26 

0.17 

0 10 

0 11 

Mineral fiber perforated tile, % in thick (mounted 
to manufacturer’s specifications in a #7 mounting) 

0 52 

0 62 

0 78 

055 

Ultraliner compressed fiber glass duct insulation, 

1 in thick 

030 

0.69 

093 

0 88 


SOURCES; ’’Handbook of Notse Control." McGraM-Hiti Book Co . Celotax Corp.: Gustin-Bacon Corporation; 
Architectural Acoustical Materials Performance Data 
* Definitions of terms used in table 

Hz = frequency of the sound wave in cycles per second 

Coefficient of absorption = percentage of sound absorbed by the given material 


of tho firing line should be treated with mineral 
fiber acoustical tile, which is a better material 
for this area since fiber glass will tend to be 
loosened by muaale blast and drift down onto 
the shooters. It will also collect unburned pow¬ 
der and, eventually, may create a fire hazard. 

Any maintenance painting should be done 
with a spray, so that the holes in the tile can 
be kept open. These holes are the effecr^va 
sound absorbing part of tha tHa. 

Carpeting the firing line and any assembly 
area to the rear will help considerably. Car¬ 
peting in front of the firing line can accumulate 
unburned powder and thereby creates a fire 
hazard. 

The protective baffles described In the sec¬ 
tion on range interior can serve a dual purpose 
as sound baffles, in that they help to break up 
the natural resonances which are so often set 
up in large open spaces. 

It the side of the baffles facing the firing 
line is faced with an acoustic insulation mate¬ 
rial, they will help to absorb some of the un¬ 
wanted sound. 

The breaking up of large, flat, smooth sur¬ 
faces (in a range) which can reflect sound 
easily is one of the big factors in producing 
a pleasant shooting area. There is a long list 
of sound-absorbing materials which have been 
used on indoor ranges. The coefficient of 
absorption in the table above represents the 
percentage of sound energy which is absorbed 
by the surface described. 

The table clearly shows tha greater efficiency 
of soft, heavy materials with open-porad aur- 
faces in the absorption of noise over materials 
with fiat smooth surfaces. It also shows how 
ineffective building materials such as brick, 
plywood, concrete block, etc., are in the ab¬ 
sorption of sound. Tha greater absorption effi¬ 
ciency at low frequencies (126 to 500 cycles 
per second) of the mineral fiber tile is readily 
apparent. The superiority of fiber glass in roll 
form at the middle and high frequencies is also 
clearly indicated The discussion above per¬ 
tains to noise within the range itself, and to 
techniques which can be used to absorb sound 
within the range area. 

There is another field of consideration in 
the noise problem. This is the problem of sound 
transmission to the area outside the range. 
This noise escapes the range and annoys rasi- 
dents who have no interest in or connection 
with the range operation. Such noise will be 
a constant irritant to these persons, and for 
harmonious relationships with the community, 


an effort should be made to reduce this noise 
to a minimum. 

Since sound requires air for easiest trans¬ 
mission, it follows logically that tho first cor¬ 
rective step is to block off any air leaks out of 
the range. It is patently impossible to seal 
off the range completely, but all doors can be 
weatherstripped. and. if necessary, a double 
door system may be installed (without the two 
doors facing each other) to form a combination 
entrance and sound trap. 

Intake and eshaust of air should be accom¬ 
plished through muffling chambers. The cham¬ 
bers should be maze baffled in a manner which 
requires the air to flow around corners. The 
muffling action thus achieved is very similar 
to that of an automobile muffler. 

If the problem of sound transmission is 
acute, special measures may have to be taken 
in the layout and construction of tha range. In 
plarwting and construction of an indoor range 
which is to be in a multipurpose building, it 
is strongly recommended that a competent 
acoustical consultant be retained. 

Targtt Carritf Syttams 

An indoor range can be run much more effi¬ 
ciently and safely if some sort of target trans¬ 
port system is installed. A carrier system may 
be constructed of bicycle wheels and clothes¬ 
line if funds are not available for anything else. 
On the other end of the expense spectrum, 
a completely automatic electrically powerad 
system may be purchased from any one of sev¬ 
eral reputable target equipment companies. 

Regardless of what target handling system 
is selected, targets should normally be placed 
with their centers approximately 5 ft off the 
firing-line floor level for the rifle standing and 
pistol position; and about 18 in. from tho same 
level for the prone, sitting, and kneeling posi¬ 
tions. Low target positioning is usually accom¬ 
plished by the use of a detachable extension 
rod on the target carrier. If registered tourna¬ 
ments are to be held on the range, provision 
should be made for attaching backing targets, 
since they are required for all NRA Regiatorad 
Smallbore Rifle competitions. 

Although indoor pistol tournaments may 
be held without turning targets, it is strongly 
recommended that such targets be used. Even 
though this type of target holder is more dif¬ 
ficult to construct than the simple trolley tar¬ 
get carrier, it is still entirely feasible to con¬ 
struct using easily avsilabla parts. 


An indoor range may be used for police fire¬ 
arms training. Usually the B27 target, or a 
reduction of that target, can be used or adapted 
to the standard target holder. There are spe¬ 
cial considerations for safety in police com¬ 
bat shooting indoors. Write NRA for further 
information. 

Rangt Equipment 

Ranges will normally require accessory range 
equipment which provides a more comfortable 
and pleasant place to shoot, as well ss helping 
to increase the safety factor. 

Oun racks should be placed in convenient 
locations, both to the rear of the firing line and 
in the assembly area. These racks should be 
constructed so ss to allow the secure place¬ 
ment of match target rifles with scopes in them 
without danger of damage. 

Hand-gun benches should be provided on the 
firing line for pistol ranges. If a range is to be 
used for both rifle and pistol, removable or 
folding pistol benches should be installed. 

Trash receptacles of at least two types 
should also be provided —one for the spent 
cartridge oases, and one for other trash. 

Coat racks are a necessity. They can be 
placed wherever convenient in the asaembly 
aree or in a special room. 

Storage cuibinets for target and miscellane¬ 
ous items should be provided. 

A bulletin board should-be put up on a wall 
in the assembly area so that tournament scores 
and other pertinent information may be 
posted 

Shooting mats are very nearly a necessity 
for an indoor range. They can be purchased 
from one of several manufacturers, or may be 
out very cheaply from used rugs, rubber mat¬ 
ting or other suitable material. 

Seating should be provided in the assembly 
area as well as in the area behind the firing 
line. 

Otlier Space Raquiramafits 

Auxiliary rooms which should be provided for 
if at all possible are: 

• A secure room for stowage of guns and 
ammunition. This room should contain space 
for cleaning guns and a small shop for minor 
repairs. 

• An assembly and spectator area within the 
firing range room, but separated at least by a 
rail, should be provided. If possible, the as¬ 
sembly aree should be out off from the actual 
firing aree by a waist-high partition with glass 
above so that firing may be observed and con¬ 
versation may occur without disturbance to the 
shooters. 

• A combination classroom and statistical 
office room should be completely separated 
from the range aree. This will provide ca¬ 
pability for statistical work during tourna¬ 
ments. 

• Rest rooms should be provided, and 
undoubtedly will be required by law. 

• A snack bar or restaurant Is a very de¬ 
sirable addition to a shooting facility. In some 
instances, this facility augments the range in¬ 
come. 

• An office for the range manager should 
be provided if not provided in tha statistical 
office. 

• A coat room or locker room is a desirable 
addition to any sporting facility, and shooting 
ranges are no exception. 

• Last, but not least, a utility room con¬ 
taining furnace, air conditioning equipment, 
electrical switch panels, floor cleaning equip¬ 
ment, and so forth, should be provided for all 
indoor ranges. 
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DOWN lANOf ilM Of lAFf a AND TOF Of lOOf 



» TELEPHONE LOCATION 
« FIIING POSITION 
I TARGET FRAME & TARGET NO. 


Fig. t Small bore rifle and carbine ranges. 


Department of the Air Force. Victor B 
Spectur and Associates, Architocis-Engineers. 
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SECTION 




WIDTH IS VARIABLE DEPENDING 
UPON POSITION AND NUMBER 
Of FIRING POSITIONS 
AUTHORIZED 


DANGER AREA PLOT PLAN 
Fig. 1 (com.) Small-bore rifle and carbine ranges. 
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FIRING LINC 


BAFFLES - 


Of TWO THKTKNfSSCS 


TRANSLUCENT 
WIND SCREEN 
HINGED BACK 


MOVABLE 

BENCH 


TYPICAL SECTION 


•AffKS AND «OOf AI£A AMtAO Of THING LINt Will tt IITILT 
or TWO INCH YfllOW flN€ 


HINGED 

SUPPORT 



PLAN 


>x. 


LEGEND 

> TELEPHONE lOCATlON 
♦ PIPING POSITION 
I TARGET FRAME A TARGET NO. 


Fig. 2 Pistol ranges. 
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PROTECTIVE BAFFLE 1.45* 
ABOVE BOTTOM 25 YO TARGET 
FRAME 
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SECTION 


LIMIT OF DANGER AREA 



-WDTH IS VARIABLE OEPENOING 
UPON POSITION AND NUMBER 
OF FIRING POSITIONS 
AUTHORIZED 


DANGER AREA PLOT PLAN 


DANGtt AMIA layout IS USfO ONLY ^MCN LAND IS AVAILAiU. OTMIIWI5€ A LAY¬ 
OUT WITH ftAFfLfS <AS SHCDMfN IN SECTION "X • K*| IS UStO 


aaamunition 

DtMENSIONS Of AUAS 

IN YARDS 

A 

1 

MIN RADIUS 

Of SECTOR^ 

CAlIIER .23 LONG RIFU 

1 

230 

1,750 

CENTER FIRE NSTOL 

1 

140 

1,800 

CALIIEI 43 


l«0 

1,800 


1. LIMIT Of SIDE tICOCHET AREA A IS OETE«AUNEO IY 

ASUtINC OUTWARD FROM THE END Of FIRING LINE 
(0« FIRING fOSITION) AT A 23® ANGU HYONO THE 
LiMIT-Of-fIRE LINE. FOR A DISTANCE Of 1200 YARDS, 
AND IY MEASURING OUTWARD 5® MYONO THE LIMIT- 
Of-FIRE LINE AT THE OUTER LIMIT Of DANGER ARIA 
(MAXIMUM RANGE ftUS DISTANCE •) 

2 MAXIMLIM RANGE Of AMAHiNITION FLUS • 

3. SUITAILE lACXSTOf OETIRMNID LOCALLY 


Fig. 2 (com.) Piftol rangas. 
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By WALTER L. COOK 


TRAPSHOOTING 

Trapshooting is the oidost of artificial clay 
target shooting sports. It is derived from an 
old live bird shooting game Mihich originated 
in England in the latter part of the eighteenth 
century. A feiM years later, in the early 1800s. 
some English shooters formed a club called 
the "High Hots.' The name was derived from 
the fact that the gentlemen in the club used 
their discarded high hats to trap" live birds. 
A high hat with a long string attached to it 
would be placed out in front of the shooter, 
and a live pigeon would be placed under the 
hat. When the shooter was ready he would tip 
his hot and the "trap boy" would jerk the string 
that would pull the hat from over the pigeon: 
thereby, releasing the pigeon as a live target 
for the shooter. 

In the latter part of the nineteenth century 
glass balls were introduced as artificial 
targets for trap shooters. The glass balls were 
fillod with feathers so that when they shettered 
the floating feathers would make it appear as 
though a bird had been shot. This was the 
evolution of artificial targets, and it was not 
long thereafter that clay targets were intro* 
duced 

Layotlt Actual space required for trapshooting 
is a site 100 yd wide by 300 yd deep. The trap is 
located midway of the short side and throws 
targets at varying angles from the five shooting 
positions. The shooting positions are located 
16 yd behind the trap and 3 yd apart. Each 
firing position is 16 in. wide. Additional firing 
positions are located at 1*yd intervals up to 27 
yd from the trap. These additional firing posi* 
tions are used for handicap shooting, in handi* 
cap shooting, the parsons with greater shoot¬ 
ing ability shoot from a greater distance. 

When a target is thrown from the trap it rises 
from ground level to a height of 8 to 12 ft. It 
reaches its maximum height at a point about 
30 ft in front of the trap, thus making it about 
78 ft (16 yd plus 30 ft) from the firing positions 
located on the 16-yd line. The target will carry 
about 48 to 52 yd from tha trap. The trap can 
be adjusted to control the throwing distance, 
and usually it should be set to throw close to 
48 yd since this means the target will be 
moving slower and batter scores will result. 
This is particularly important where shooting 
is strictly recreational. 

A trap*field layout is illustrated in Fig. 1. It 
may be observed that targets may be thrown at 
up to a 47*^ angle away from the straightaway. 
The usual and recommended practice is to keep 
targets within an angle of 22° to the left or 
right of the straightaway. This will make for 
better scores end happier shooters. 

Tht Gams A trap squad is comprised of five 
members. Each member of the squad fires at 
25 targets to make a regulation trap "round." 
Each squad member shoots five shots from 
each of the five firing positions. 


Msnagemunt Aids, Bulletin No. 35, National 
Recreation and Park Association Inc , Wash¬ 
ington. D C , 1966 


With ail five members of the squad lined up 
on the 16-yd line, each shooter, progressing 
from position one on the left to position five 
on the right, fires at one target This procedure 
is repeated four more times until each has fired 
five shots from each starting position. The 
shooters then rotate to the right one position, 
with the shooter on position five moving to 
position one. This procedure is followed until 
the round is completed and each member of the 
squad has fired five shots from each position. 

While on the shooting line, only the shooter 
whose turn it is to fire has a loaded gun. The 
man to the right of the shooter may drop a shell 
into the chomber while the shooter is firing, but 
all other guns should be empty and action 
should be open. 

The usual trap gun is 12-gauge but it may be 
smaller. Any conventional action type will do 
for singles trapshooting. The shooting dis* 
tances involved cause most trapshooters to 
favor guns with 30* or 32-in. barrels, full choke, 
and raised solid or ventilated ribs. Since in the 
doubles game, two targets are thrown at the 
same time, a gun capable of firing two quick 
shots is required 

The American Trap Association rules specify 
that shot size shall not be larger than #7/^. Shot 
shells are not to be loaded with more than 3 
drams equivalent powder and not more than 1 % 
ounces of shot. 

Walks The appesrance of the trap field can 
be enhanced by having the surfaces of the 
shooting stations and walks made of such 
materials as gravel, asphalt, or concrete. The 
walkways for the five shooting stations, ex¬ 
tending from the 16-yd line to the 27-yd tine, 
should have markers or painted lines placed at 
1 -yd intervals, preferably with yardage numer¬ 
als indicated. 


Skeet Shooting 

The short-range clay target game or skeet was 
originated by William Hamden Foster in 1026, 
at Andover, Massachusetts. It was designed to 
approximate field shooting at birds such as 
quail, grouse, dove, etc 

In its beginning it was known ss "shooting 
around the clock." The original layout had one 
trap located at twelve o'clock which threw 
targets over six o'clock. Shooters progressed 
around the entire perimeter of the clock 
shooting at various angles. Later a second trap 
was located at six o'clock permitting shooters 
to fire at the same number of angles while 
going halfway around the clock. This reduced 
the shooting zone in half and thereby increased 
safety 

The skeet layout today is very similar. The 
targets are thrown from a high house and a 
low house located at opposite ends of a semi¬ 
circle. 

Ths Layout The layout for the single skeet 
field is shown in Fig. 2. The minimum site for 
the actual shooting area must be 600 yd wide 
by 300 yd deep. The semicircle containing the 
trap houaes and the shooting stations is lo¬ 
cated in the middle of the long side of the site. 
Tha site should face northeast or north if it can. 


The two trap houses are 120 ft 9 in. apart. 
The high house is located on the left of the field 
and the low house is located on the right. 
Targets shot from the high house start at a 
point about 10 ft above the ground. Targets 
shot from the low house start at a point about 
3 ft above the ground. Both traps throw targets 
at fixed angles. The lines of flight cross each 
other at a point 18 ft beyond station eight and 
at a height of about 15 ft. The average flight 
distance of a skeet target is 55 yd. 

There are eight stations on a skeet field. Sta¬ 
tion one is located at the base of the high 
house, on the left aide of the semicircle. The 
next six stations progress around the semi¬ 
circle, with station seven located at the base 
of the low house. Stations one through six are 
placed 26 ft S'*/; in. apart Station eight is located 
at the midpoint of a line perpendicular from the 
high house to the low house. 

When electrical traps are used, the electrical 
control setup is located 12 ft to the rear and 
left of station four. 

Eight-foot squad boxes are located six feet 
to the rear of stations one through seven. 

A short gun pattern panel is desirable near 
tha range to "sight in" a gun. 

If possible four skeet fields, side by side 
and touching so as to use common high-low 
houses, are desirable for economy of construc¬ 
tion, ease of management, and as a necessity 
for holding large matches. 

The Game As in trapshooting, the skeet squad 
is normally composed of five man, and 25 shots 
make a round for one person. In the course of 
a round, a person will shoot at targets thrown 
one at a time from both the low house end the 
high house. The shooter will also fire at double 
targets, one target being fired from each of 
the trap houses simultaneously. In a round, 
there are sixteen singles shots, eight shots 
fired at four doublea, and one optional ahot. 
The sixteen singles are shot two at aach of the 
eight stations Tha eight shots for ths four 
doubles are fired two each at stations 1, 2, 
6 , and 7. The first time a tsrget is missed, the 
optional ahot is used ss s repest shot. If during 
the round of 24 shots there have been no 
misaes, the optional shot may ba taken aa a 
single fired from any station, uaually from sta¬ 
tion seven. 

To begin a round, a squad movaa to the 
squad box behind and to the right of station 
one. Ths first member of the squad movea to 
station one to commence shooting. Other mem¬ 
bers of the squad remain in the aquad box with 
guns unloaded and with actions open. After tha 
first shooter assumes the ready position with 
his gun st his shoulder, he calls "pull." Within 
one second a target appears from the high 
house. If the shooter is accurate or lucky he 
will break the target at about 20 or 25 yd from 
the trap house. After his first shot at the target 
from the high house, the shooter assumes his 
ready position for the target to come from the 
low house and then repeats the same procedure 
aa for shot one. After the second shot from sta¬ 
tion one. the first shooter returns to the squad 
box and waits until the other four shooters 
have completed the same sequence of shots 
The squad then moves ss s unit to station two 
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to rtspeat the same procedure. After shooting 
singles at each of the eight stations, the squad 
returns to station one to commence shooting 
doubles. The shooters conduct themselves in 
the same manner as described for the singles 
When the shooter calls ’'pull," targets are re¬ 
leased simultaneously from the high house and 
the low house. The shooter fires first at the 
target moving away from him and then at the 
target moving toward him. 


All gauges and types of guns may be used in 
sheet shooting. Since doubles are fired in each 
round, it is necessary to have a gun that will 
fire two shots in rapid succession. The short- 
range gunning mokes short-barrelled, open- 
bored guns most popular. 

There are four gauge classifications in sheet 
championship events: (1) on all-bore event in 
which any gauge gun may be used but in which 
the .12-gouge is usually favored. (2) .20-gauge 


event: (3) small bore, using .28-gauge or 410 
with 3-inch shells, and (4) sub-small bore, 
410 with 2y.-in. shells. No shot si»e smaller 
than #9 may be used in a match sanctioned by 
the National Sheet Shooting Association. 

Trap Houses The trap house houses the target 
throwing equipment and can be constructed of 
many materials. 



SHOTFALL DANGER ZONE 


Fig. 1 Trap Held. From Outdoor Sportt faciUtios, Deportment* of the Army, Navy, ond Air Force. Woshing* 
ton, D.C, 1975. 


Specificationi for Trap Field 

Recommended Areo Allow 16 acres for a single 
field. Shoffall danger zones of adjacent fields 
partially overlap and require only 3 acres addi¬ 
tional land. 

Sixe and Dimension Walks and structures occupy 
an overall area approximately 100 ft deep by 
65 ft wide. Minimum cleared area is a section 
with a radius of 100 yd (1.7 acres). Shoffall dan¬ 
ger zone is a section with a radius of 300 yd 
(14.8 acres). 


Orientation Preferred orientation is for the cen¬ 
terline through shooting station #3 to run north¬ 
east-southwest with the shooter facing northeast. 

Surface ond Droinoge Shooting stations are to 
be Portland cement concrete (PCC). Walkways 
may or may not be poved. Shooting area and 
100-yd-radius minimum cleared area are to be 
turf. The 300-yd radius shoffall danger zone may 
be turf or water or left in natural condition, and 
the entire field should be located in a relotively 
flat area with an open background. 


Special Considerotiont If shooting is entirely 
over land, there should be safety provisions for 
fencing, posting of warning signs, and clearing 
away of concealing brush. If shooting is over 
water, warnings posted on buoys or other signs 
are required, and the trap house should be back 
far enough from the water's edge to permit re¬ 
covery of unbroken targets. Contact the National 
Rifle Association for information on trap house 
construction and trap machines. 
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Fig. 2 Skeet field. From Outdoor Sport$ facUitiot, Deportmentt of the Army. Navy, ond Air Force. Woihing- 
ton. O.C. 1975. 


SHOTFALL DANGER ZONE 


Specificotiont for Skeet Field 

Recommended Areo Allow 29 acres for a single 
field. Shotfall danger zones of adjacent fields 
partially overlap and require only 2 acres addi¬ 
tional land. 

Size ond Dimension Walks and structures occupy 
on area approximately 130 ft wide by 80 ft deep. 
Minimum cleared area is a semicircle with a radius 
of 100 yd (3.25 acres). Shotfall danger zone is 
a semicircle with a radius of 300 yd (29 acres). 

Orientotion Preferred orientation is for the cen¬ 
terline from station # 4 through station # 8 to 


run northeast-southwest with the shooter facing 
northeast. 

Surfoco and Drainogo Shooting stations are to 
be Portland cement concrete (PCC). Walkways 
may or may not be paved. Shooting area and 
lOO-yd-radius minimum cleared area are to be 
turf. The 300-yd-radius shotfall danger zone may 
be turf or water or left in natural condition, and 
the entire field should be located in a relatively 
flat areo with an open background. 

Speciol Considerations If shooting is entirely 
over land, there should be safety provisions for 


fencing, posting of warning signs, and clearing 
away of concealing brush. If shooting is over 
water, warnings posted on buoys or other signs 
are required, and skeet houses should be back 
far enough from the water's edge to permit re¬ 
covery of unbroken targets. Contact the Nationol 
Rifle Association for information on skeet house 
construction and trap machines. 
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STANDARD HIGH HOUSE 


\ / 



FIq. 3 Coi*ibinafio«i »kMl ond trap Raid. For layout dimontiont and dotailt too Fi^. 2 (Skoof) and Fig. 
1 (Trap). If pavod. walks should bo 4-In concroto roinforcod with 6 X 6 in, No. 6 gauge woldod wire 
fabric or bituminous. 



SHOTFALL DANGER ZONE 


Specifications 

Recommended Area Allow 30 acres for a combi* 
nation Field. 

Size ond Dimension All walks and structures oc¬ 
cur within an area approximately 130 ft wide 
by 115 ft deep. Minimum cleared area is con¬ 
tained within two superimposed segments with 
100-yd radii (4 acres). Shotfall danger zone is 
contained within two superimposed segments with 
3C)0-yd radii (36 acres). 


Orientation Preferred orientation is for the cen¬ 
terline from skeet station # 4 through trap station 
#3 to skeet station #8 to run northeast-south¬ 
west with the shooter facing northeast. 

Surface and Drainage Shooting stations are to 
be Portland cement concrete (PCC). Walkways 
may or may not be paved. Shooting area and 
minimum cleared area are to be turf. Shotfall 
danger zone may be turf or water or left in natural 
condition, and the entire field should be located 
in a relatively flat area with an open background. 


Special Consideration If shooting is entirely over 
land, there should be safety provisions for fenc¬ 
ing. posting of warning signs, and clearing away 
of concealing brush. If shooting Is over water, 
warnings posted on buoys or other signs are re¬ 
quired, and the trap house should be back far 
enough from the water’s edge to permit recovery 
of unbroken targets. Contact the National Rifle 
Association for information on skeet and trap 
house construction and trap machines. 
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SITE PLANNING 

OHcntofion This facility should be located rea¬ 
sonably close to the water to expedite the disper 
sal of rental equipment and the performance of 
routine maintenance. However, careful consider 
ation should be given to insure that the building 
is not located in an area subject to flooding or 
storm damage. The maintenance shop should 
have ready access to the water by overhead 
crane, mobile equipment, or paved launching 


ramp to facilitate transporting the boats from 
the water to the shop for repair. The lounge should 
be oriented with o view of the water, but late 
afternoon and evening sun glare should be 
avoided if possible. 

Lounching Areo It is desirable to separate this 
activity from normol vehicular circulation in order 
to avoid congestion. This is usually accomplished 
by locoting the ramp on o separate turnaround 
or side road. The ramp should be related directly 


to the parking area with turnaround loop between 
them. The access road should be sized to allow 
another vehicle to pass, A paved ramp capable 
of launching two boats simultaneously should be 
provided os a minimum facility. The ramp slope 
should be constant and range between 12 and 
16 percent. This should also include a tie-up area 
to be used for loading and unloading the boat 
without interfering with the launching operations. 
A minimum water depth of 4 ft is required to 
launch a boat from a trailer. An optimum guide 


TO DOCKS 



Fig. 1 Diagrom of morino buildings. From Outdoor Rocrootion FadiitioM, Doportmont of tho Army, Wash¬ 
ington, O.C, 1975. 


SASIC FUNCTION 
PRIMARY CIRCULATION 

{ -) secondary circulation 

optional functions, and 
J circulation 
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for colculoting fho number of launching romps 
on small bodies of water is indicated below. 

■ Woter skiing—One boot per five acres of 
water. Assume that o maximum of 10 percent 
of total boats in water will be involved in water 
skiing. However, woter skiing and fishing are 
incompatible activities in the some area of the 
water body. 

■ Fishing or pleasure boating—One bool per two 
acres of water. 

• Canoes or rowboats—One boat per acre of 
water. 

• Each ramp can handle 40 launchings per day. 

Docking Focilitiot Floating docks are preferable 
to stationary docks where fluctuations in water 
levels exceed 1 feet. Roofed docking facilities 
are preferred for rental motor boats in order to 
reduce weather domage and the mointenance 
time spent in balling the boats. A sondy areo 
is desirable for beaching canoes, skiffs, and small 
sailboats. This allows the boats to be turned over 
when not in use. If rental dock space is to be 
provided, a careful projection of the numbers and 
sizes of boats to be docked is necessary to insure 


BOAT / TRAILER 
PARKING < 
i AND 

i STORAGE 


the correct sizing of docks and provide adequate 
maneuvering space. 

Vehiculor Grculalion end Parking In addition to 
the normal parking requirements, a parking area 
for combination car and boat trailer parking 
should be provided. Each space should be a mini¬ 
mum of 10 ft wide and 40 ft long. The total 
number of combination spaces normally should 
not exceed 30 percent of the totol parking. 

BUILDING PLANNING 

Building Levels and Construction A one-level 
building is preferred to accommodate the required 
circulation and room arrangement in the morino 
support building. Where topography requires, 


however, a modest split in level can be planned 
by separating the boat-repair space from the rest 
of the building. Heavy flooring and framing will 
be needed for this space to permit storage of 
motors and use of on overhead crane. 

Functional Relationships The sales/checkout 
room should be located between the main entry 
and the access point to the docks. From this initiol 
contact point information, tickets, and rental 
equipment will be dispersed. The sales/checkout 
room should have direct access to the general 
storage area, so thot rental equipment can be 
easily removed and returned. The storage room 
should be related directly to the repoir shop for 
access to equipment and spore ports. Restrooms 
should be easily accessible from the dock area. 



Fig. 2 Marino site diagram. 
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By CHARLES A. CHANEY 


CLEARANCES 

Genofal 

ClMir«nc98 for any and all purposes within the 
offshore area of the marina should be con* 
sidered as relative rather than as fixed values. 
When adequate water area is available, all 
clearances may be made quite liberal and 
limited only by the desires of the local boat 
owners and the financial ability of the re* 
sponsible parties to pay for more extensive 
structures- The more serious problem of 
establishing proper clearances is faced when 
planning a marina for maximum capacity in a 
definitely fixed water area such as a frontage 
in a large municipality. 

In the planning of a marina it is necessary to 
consider clearances that are by nature in three 
different classes and for three positions or 
operations of boets. These clearances are as 
follows; 

1. Clearances in slips beyond the beam and 
length of the boat 

2. Width of entrance and exit channels at 
the marina 

3. Width of water area for maneuvering to 
and from slips 

It is the purpose of this chapter to discuss 
these three items and present data from which 
the necessary clearances and widths of water* 
ways may be determined together with the 
reasons for the recommendations so made. 
(See Figs- 1 and 2.) 

Boatmen in various parts of the country 
evaluate clearances in different manners, and 
often a group is willing to mahe a larger 
initial investment to secure greater ease in 
maneuvering boats within the marina. The 
direction and velocity of prevailing winds and 
tidal variations in some localities may require 
larger clearance allowances to provide the 
desired measure of safety. Permissible oleer* 
ences within slipa equipped with traveler irons 
can be much smaller than those in slips pro* 
viding cleats or rings only for the quarter lines. 
This is especially true when fluctuations in 
water level are more than about 2 ft. 

Neither the establishment of the amount of 
clearance necessary for a typical marina, nor 
even proposing a set of rules whereby these 
may be determined, is considered as practical. 
It is, however, entirely reasonable and within 
the scope of this article to set up some clear¬ 
ances as suggested minima, which should not 
be decreesed in the interest of safety end ease 
in maneuvering of the craft. The minimum 
clearances would eppeer to epproximats those 
given in the following paragraphs. 

Slip ClMrincas 

The clear distances between the sides of the 
slip and the boats berthed therein must be 
sufficient to prevent the boats being tossed or 


Manna Rocommendations for Design, Cor\- 
struction, and Maintenance, 2d ed , National 
Association of Enaine and Boat Manufacturers, 
Inc., Greenwich. Conn 


forced egeinst the sturdy timber construction, 
thereby resulting in possible damage to both 
pier and boat. Clearances are required for a 
number of reasons such as safety of operation 
in moving the boat to and from the slip, com¬ 
pensation for the amount of slack in lines due 
to rise and fall of water from (ides and during 
storms and freshets, and (he prevention of 
damage to the superstructure of the boat when 
the water is rough and soma rolling and tossing 
of the craft occurs. While It is essential that 
sufficient clearance be allowed in each slip, it 
also is advantageous to the engineers (hat 
these clearances be held to a reasonable 
minimum as a maans of conserving space in the 
marina. (See Fig. 3.) 

This thought can be made more impressive 
by the use of a simple example. Assuming that 
a group of 18 boats in slips are in a row along 
one edge of a pier, a reduction of 1 ft in the 
clearance on each side of each of (ha 18 boats 
would result in a gross saving in space of 36 
ft. This would provide slips for two additional 
small-sized cruisers. 

The size of the boat to be berthed will in¬ 
fluence the side clearance In the slip. Large 
boats, due to (heir momentum, are more dif¬ 
ficult to handle in restricted areas than the 
small ones. It is reasonable, then, to allow 
more clearance for (he larger craft. The dimen¬ 
sions given in Fig. 4 for the minimum deer 
width of slipa are based upon side clearances 
varying from 1 ft for the smallest boats to 1 % ft 
for boats up to 30 ft, and to 2% ft for boats up to 
80 ft in length. Figure 4, entitled 'Dimension 
Diagram for Slips and Catwalks, ' illustrates 
several different arrangements of main walks, 
catwalks and slips and contains key letters, 
the values for which are given in Fig. 4. The 
controlling dimensions of this table assume the 
use of traveler irons and are typical only for 
the particular design of structure illustrated. 
No doubt other types of marine structures will 
be developed. In this event it is suggested that 
standards similar to Fig. 4 be prepared as a 
means of conserving the planners time and 
standardizing the structures. These clearances 
and slip widths are considered sufficient for 
the sizes of boats given in the table when mod¬ 
erate tides up to 6 ft prevail and when the 
marina is in a location not subject to frequent 
storms with resulting high turbulent water. The 
engineer, In determining clearances and slip 
widths, should give consideration to the 
frequency and amount of high water in (he 
basin together with other local conditions 
having a bearing on the subject. It is con¬ 
ceivable that these considerations will indicate 
the necessity for increasing the minimum slip 
widths and oiearancas recommended herein, 
and. as proper clearances are of primary 
importance for safeguarding of the vessels, 
the engineer should not hesitate in making 
any adjustments in these values he deems 
consistent with the conditions prevailing at 
(he site. 

Figure 4 contains suggested dimensions for 
all spaces (hat combine to make up full slip 
width allowances and the lengths of catwalks. 
Boat beams are in accordance with boat 
builders' catalogs and conform to Fig. 3. Slip 


widths are based upon use of 2-ft-wide cat* 
walks equipped with traveler irons. When 4-ft- 
wide catwalks are required, whether of the 
fixed or floating type, add 1 ft to the gross 
width of each slip. Throughout this article the 
figures used for beams and lengths of boats 
are intended to include all items such as bow¬ 
sprits, fishing pulpits, tenders that project 
beyond the hull. etc. Slip lengths are 3 ft longer 
than gross boat lengths. Catwalks when not 
required to be full length of the slips, are usually 
two-thirds the length of small slips varying up 
to a 34-ft length for boats SO ft or longer. 

BUILDINGS 

GmiociI Comment 

The preceding deelt with (he errangement and 
construction of those perts of the marine which 
ere along the weter's edge or ere built over (he 
water for the accommodation of boats and the 
convenience of (he boatmen in performing his 
chores. The fixtures on shore comprise his 
headquarters, office, piece of contact with fel¬ 
low boet owners end his medium for relaxa¬ 
tion. 

The buildings constructed on the grounds 
of the marina constitute one of the main 
features of the harbor, and while they are 
primarily to serve a practical purpose, their 
importance demands that full consideration 
be given to the style of architecture, (he design, 
and materials used in their construction. 

Due to the prominence of these structures on 
the site, well planned buildings of appropriate 
style, located in carefully arranged and land¬ 
scaped settings, will add much to the charm 
of the marina. The development, in every way, 
should become a source of pride to the com¬ 
munity. 

From the viewpoint of the management, the 
shore installations, including buildings, shrub¬ 
bery, trees, grassy plots and even the chairs 
or benches provided, taka on a different sig- 
nificence. The great majority of visitors who 
approach the marina from (he water probably 
are affiliated with some distent club or organi¬ 
zation. On the other hand, many of the visitors 
from (he landward approach and people pass¬ 
ing along the highway adjacent to the marina 
may be potential future boat owners even 
though they may not own boets nor have more 
then e layman's knowledge of boating. It is 
logical that the first step toward their ultimate 
entree would be the presentation of a well 
arranged building or group of buildings in e 
pleasingly landscaped setting with sn expense 
of tranquil water in the background. Moat 
people enjoy the beauties of nature and the 
artistry of man's handiwork. A pleasant setting 
may stimulate their interest in boating and 
small additional investmant for beautification 
will pay large dividends in attracting new 
patrons who seek recreation afloat. 

Conditions controlling the uses to which 
buildings are devoted, their size, design, type 
of architecture, and even the materials of con* 
struction, will not bo constant throughout the 
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Fig. 2 Arrangement providing both commercial and social activities. 
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C«nr« A: Maximum beam considered for inboard power boats 
Curve B: Beam modification to allow for outtward boat hulls. 

Curve C: Beam modification to allow for sailboat hulls. 

Curve 0: Distance center to center of boats when using boat holders. 

Curve E: Distance center to center when using 2 foot wide catwalks with traveler irons. 

Curve F: Distance center to center of 4 wide catwalks using either the floating type or fixed type equipped with traveler irons 
Fig. 3 Required slip widths for various boat lengths. (See Fig. 4 for further data and details ! 


country, uo 0 standard set of rules or recom¬ 
mendations cannot be suggested. An architect 
familiar with the local raquirements should 
be employed to study the site and prepare 
plans for such buildings as are necessary in 
carrying on the activities of the marina. 

In planning, a comprehenaive scheme should 
he worked out covering present requirements 
and allowing for a reasonable amount of future 
eupansion. When a well developed scheme 
baaed upon serious study of the problem is 
adhered to, future OKpanston becomes more 
practicable, less espenaive to accomplish, and 
the ultimate development will be convenient 
and attractive rather than a conglomeration of 
poorly styled and located buildings which 
might otherwise result- The following para¬ 
graphs contain uuggastiona relative to styles 
of architecture, uses for buildings, deuigna 
and materials of construction. 

The amount of floor space to be provided 
for the various activities in each of the build¬ 
ings at the marina must be determined by local 
conditions and requirements. Several drawings 


in this article show plans of buildings in the 
onshore areas of marinaa. 

Floor Space Allocations 

The success of any marina, whether a private 
club, municipal or a commercial organization, 
•a measured to a large extent by the opinion of 
the patrons as to the facilities furnished for 
the transaction of business and for their con¬ 
venience. The buildings may be Judged by the 
same yardstick; that is, aatisfaction that a 
reasonable or Justifiable amount of floor 
space has been provided lor each of the 
activities involved. It is recognized that ideas 
differ greatly between any two communities 
and that operations may vary even between 
two marinas in the same vicinity It would, 
accordingly, be unwise to adhere to a fixed 
rule on space allocation in buildings at marinas. 
However, the following paragraphs provide 
some comments that may be acceptable to the 
planner subject to modification to meet local 
requirements. Figure 5 also records data re¬ 


garding space allowances in some marina 
buildings that may serve as a guide. 

Social Activities and Administration Buildings 

Buildings of these two types are strictly for the 
purposes of establishing the raistionship be¬ 
tween the marina ond its patrons, conducting 
the business of the facility, administering to 
the needs and desires of the individuals and 
providing for the convenience and relaxation 
of the boatmen and visitors. Figure 5 shows 
one possible arrangement for a social activities 
building. This may be separated from other 
marina commercial activities such as sales 
and repairs The building should he arranged 
and equipped for the conduct of such social 
functions as are compatible with the particular 
region. Refer to the table accompanying Fig. 5 
for space allowances used elsewhere in social 
activities buildings Administration buildings, 
both existing and planned, vary so greatly 
among marina sites that a suggestion as to 
room arrangement is considered inadvisable 
They frequently consist of only an office, toilet 
rooms, furnace room, watchman's head¬ 
quarters and a large lobby or lounge that may 
be used for group assemblies as required. 

Sales and Service Buildings 

Very little basic information, serving as a 
precedent, can be offered the engineer nr 
architect for use in determining eithei the 
arrangement or the size of the sales and ser¬ 
vice building. These buildings must be propor¬ 
tioned to eccommodato the amount and types 
of work expected to be performed. 

Basically, a marina is not a boat building 
or repair yard, although it is often necessary or 
desirable that a certain amount of repairing he 
carried on within the marina, particularly when 
no responaibla repair yord is at hand. Bool 
repairing done within a municipal or club 
marina generally is of a minor or emergency 
nature. On the other hand, repairing of boats 
and engines is one of the usual functions of the 
commercial type. The repair facilities, as wail 
aa sales accommodations, are accordingly 
more generously proportioned for the commer¬ 
cial than for the other types of marinas- When 
repair work must bo performed outdoors, rules 
should he enforced to maintain the area in a 
neat and orderly appearance. Most repair and 
conditioning work seems to occur in the spring 
and autumn, when large numbers of boots are 
being fitted out for the oncoming season or 
being laid up for the cold months. 

It is vary difficiilt to Judge in advance the 
amount of work of this nature which may be 
expected at any one time, since an abrupt 
change in weather can result in a sudden 
avalanche of huslnesa. Capacity should ha 
provided for hauling at leaat one large and one 
small boat at the same time. It is suggested 
that the repair shop of the municipal marina be 
arranged for the servicing of boats up to 36 ft 
in length. Facilities of the commercial marina 
should possibly accommodate boats up to 50 
ft long. If no other repair facilities exist in the 
community, it might be advisable to increase 
these lengths. The shop space. In addition to 
accommodating the boats under repair. sIkuiIiI 
provide lor the storage of parts and for nec¬ 
essary power tools and adequate room for 
the use of special handling or other mobile 
equipment. 

The front part of the service building can 
readily be partitioned off with a show window 
and used for the display of boats and equip¬ 
ment to ha sold. Floor ores and headroom re- 
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DIMENSIONS FOR SLIPS AND CATWALKS 


LENGTH CROUP 

FOR BOATS 

BEAM TO BE 
PROVIDED FOR 

M/N CLEARANCE 
FOR BEAM-TOTAL 

M/N. CLEAR WIDTH 
OF SLIP 

ALLOWANCE FOR 
HALF FENDER PILE 

ALLOWANCE FOR 
HALF OF CATWALK 

GROSS SUP WIDTH 
TYPE *4" 

GROSS SLIP WIDTH 
TYPE 

GROSS SLIP width 
USING 4 FT FLOATS 

\ 

GROSS SLIP WIDTH 
TYPE ‘C- 

USABLE WIDTH 

OF CATWALK 

1ST CATWALK SPAN 
LENGTH “E" 


3RD CATWALK SPAN 
LENGTH‘G’ 

$5 

DISTANCE "J" 

TO ANCHOR PILE 

Up to 14 

G’-7 

2 3' 

auo 

/O' 


70-9' 

70 6 

77-S' 

77-2' 

2 O' 

72-0 

— 

— 

/z o' 

77-0 

Over /4' to /6 

7 4' 

Z,4' 

9 S' 

70' 


7/‘-7 

7/’-4' 

72-6 

72-0 

2-0’^ 

72-0' 

— 

— 

72-0 

79-0" 

Over /6‘ to /S' 

6 0~ 

2 5 

70-5 

70' 


72 4' 

72-7' 

73-3 

72 9' 

2 0' 

740' 

— 

— 

74 0 

27-0' 

Over /S' to 30 

6 7 

2-6 

tf-r 

70' 

~irF^ 

73 0 

72 9' 

/JV/’ 

73-5' 

2 0' 

a O’ 

s'-o' 

— 

/E'OJ 

23-0' 

Over ZO'to 22 


2-6 

1/9' 

to' 

h/' 

13 a' 

73S' 

74-T 

747-7" 

2-0' 

70 O' 

3'0 

— 

78-0" 

25-0' 

Over zrfe 25' 

/O-X 

Z-/0' 

/3-r 

/O' 


75 O’ 

74-9' 

75 If 

75-5 

2 0' 

70-0" 

80 

— 

78-0' 

26 0" 

Over Z5 to 30' 

if 3" 

3 0 

74-3' 

70 

7-r 

76-2 

75-77 

7 7‘7' 

76-7' 

2-0' 

70-0” 

70-0" 

— 

ZOO 

33-0 

Over 30 to 35' 

J23' 

3-6 

75-3 

70 

/•/ 

77-7' 

7T4‘ 

76-6' 

73-0" 

2-0' 

72-0' 

70-0" 

— 


36-0" 

Over 35'to 40 

13-3 

3-8f 

76 77' 

70' 

/•/" 

76/0' 

76’7 

19-9' 

79-3 

2-0 

72-0' 

72-0' 

— 

24 0 

43-0 

Over 40’to 45’ 

i4'-r 

3-7^ 

77-77' 

70 

f-r 

/9/0 

79-7' 

20-9' 

20-3' 

2-0' 

74 0" 

72-0" 

— 

26-0" 

48 O' 

Over 45'to 50 

j4-/r 

4-/’' 

79-0' 

70' 

7'-r 

20-77" 

20-8' 

27-70' 

27-4' 

2 O' 

9 O' 

9-0' 

70-0" 

28-0' 

53-0 

Over SO to ^0' 

/6‘6' 


27-0'' 

70' 

/*/• 

2ZJ7J_ 

22 3 

Z3/o' 

23-4 

z-o" 

77-0' 

77-0" 

72-0 

34 O ' 

63 0’ 

Over 60'to 70' 

ta-r 

rT-ir \ 

23^0' 

70' 


26-6’ 

24 3' 

ts'-/o 

25-4 

4-0' 

77-0’' 

77-0’ 

72-0' 

34-0' 

73-0" 

Over 70'to SO' 

/9 9 

s--z-\ 

'24't7' 

'/O' 

ZHO" 

26-7 

Z6-7' 

37-9' 

26'3 

4-0” 

77-0" 

77-0" 

72-0’ 

34-0 

83-0" 


A/ores: ThJs fabuJation is based upon use of traveler irons. 

Shp vstidths arc to ht adjusted in hen 3 piJc anchors arc used. 
Catwalks to he planned for full length as needed. 

Fefer to Diagram E for tgpica! arrangements. 


Fig. 4 Oimeniion digram aad table for slips and catwalks. Tbe diagram and table ace to be used together to 
determine widths of slips, len^hs of catwalks, and locations for stam anchor piles. Fixed dimensions shown in the 
diagram are considered sufficient for construction purposes. (Sea also Fig. 3.) Tbe tabulation is based on use of 
traveler irons. SRp widths are to bo adiustad when three pile anchors are used. Catwalks era to be planned for full 
length as needed. Typical arrangements are shown in the diagram. 
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M^in Building 1^1 K 6>l 

Locker* Building 19x37 
f Enriranee Lobby 
Z Activities Office 
3 Lourtge 2Hx3l 
H Bar 

5 Bed Rooms I2 X IM* 


6 Lad les'Lounge 

7 Ladies' Room 
S Men's Room 

9 Verd 4 Sales Office 

10 Dining Room 23 x29 

11 Kitchen 16x20' 

12 Kitchen Storage 


13 Ladies Showers 
IH Ladies' Dressing Room 

15 Men's Dressing Room 

16 Men's Showers 

17 Sales Room 21 x 
id Sales Room Stock 
19 Locker Room (6 x36 
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Fig. 5 Marina acthritias buildings. 
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quiremonts will depend upon the number, size 
and types of craft to be displayed, along with 
space for racks, bins and counters for motors 
and supplies. Sailboats are best displayed 
under full sail, and it must be remembered that 
cruising craft will require additional space for 
boarding stairways. A ceiling height of ap¬ 
proximately 16 ft is sufficient to accommodate 
most motor powered boats up to 40 ft in length, 
but greater heights are necessary for sailboats, 
again depending upon the size. Marinas using 
Travelift, Algonac or similar hoists to handle 
their display craft must also take their height 
into consideration. 


In the event no separate administration or 
special activities buildings are erected, it is 
advisable that suitable lounge and extra toilet 
facilities be provided in the service building. 
Refer also to Fig. 5 for floor allowances that 
have proved satisfactory at other sites. 


Pump and Engine Houses 

The enclosures for fuel pumps, and the motors 
and engines operating boat handling equipment 
should be only sufficiently large to house the 
units with a small allowance in floor space for 


their operation and maintenance. They should 
be of reinforced fireproof construction with 
lightweight roofs to lessen the horizontal force 
of any fuel explosions which might occur. 

Covered Storage 

Buildings on land for the dry storage of 
medium and large sized boats offer the greatest 
flexibility of operation, and therefore a maxi¬ 
mum of use, when the floors are reasonably 
free of columns and similar obstructions The 
capacity and arrangement must be determined 
locally from studies made of the numbers and 
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Swimming Docks 



••A" DOCK "F" DOCK 

Maximum wot«r depfH* for 
swimming oroot o» followi: 

Nonswtmmart 4*- 0** 

Boginnori 0** 

Sw immor s 12’- 0” 

Fkl. B Type! of SMrinming docks. 

oar and boat trailer parking spaces for limited 
areas. (See Figs 6 and 7.) 

SWIMMING DOCKS 

Four different types of swimming docks are 
here given to afford a choice depending upon 
the age group of the swimmer end the swim* 
ming ability of the individual- Note that all four 
provide a kick rail to aid in swimming instruo* 
tion. The extent of the swimming docks out into 
the water will depend largely upon the gradient 
of the bottom, allowing greater or lesser area 
for nonswimmers. Note that a maximum water 
depth scale is indicated to guide in the estab¬ 
lishment of bottom gradient. (See Fig. 8.) 


sizes of bouts that are likely to be so stored in 
the marina- Storage buildings frequently have 
no doors although they are basically for winter 

use. 

in-season dry storage of small inboard and 
outboard boats, usually less than 21 ft long, is 
rapidly expanding and is applicable to about 
one-third of ail boats of these sizes using the 
marina. The owners of these boats do not 
desire to keep them in slips during the season 
and are unable to store them elsewhere on 
trailers. Storage sheds for the craft should be 
supported by a single row of columns so 
spaced that brackets thereon will cradle the 
boats. Boats may be stored on each side of the 
columns and usually in three tiers. One type of 
these sheds is provided with rolling doors on 


triple tracks on each side. Another type has 
no doors but is provided with a roof that pro¬ 
jects from 3 to 5 ft beyond the stored boats. 

Storage lockers for boat owners should be 
provided to accommodate such items as out¬ 
board motors, sails and gear, cushions, flags, 
lights and other removable items from run¬ 
abouts and other open craft. This locker space 
may be provided in ony of the marina buildings 
asliore. Because of the great weight of these 
lookers and the stored gear, they should not be 
placed upon the piers or walks of the marina. 

BOAT LAUNCHING AREA 

Wisconsin Conservation Department supplies 
these two boat pier and launching sites with 
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To datermlne tho best possible Isyout for s 
psrticuler site, s clear understanding of estab¬ 
lished principles and standards is nacessary. 
The application of thasa principlas will be 
affected to some extent by the character of thr 
particular site and its location, but this should 
not be considered sufficient reason to lay aside 
well-provan fundamentals. 

The following principles (except statement 
on multiple-camp reservations) apply in the lay¬ 
out of a short-term camp, a single long-term 
camp, and each camp in a multiple-camp 
reservation. (See Fig. 1 end Tables 1 to 4.) 

Troop SitM Give first priority to the location of 
the troop campsites. Consider these needs: 

‘ Good terrain with not more than 7 percent 
slope. 

■ Approximately 3 to 4 acres of usable land 
to provide for 6 to 10 patrol sites (2 to 4 to be 
used at one time). 

* Good drainage to provide runoff and to per¬ 
mit disposal of waste water. 

• Soil to permit driving of tent stakes. 

• Coversod and/or trees depending on the 
site. 

• Spacing —troop sites to be at least 450 ft 
apart, center to canter, and at least 450 ft 
from any program area or building. 

* Distance —maximum distance from a troop 
sits to such points as the waterfront or central 
lodge should be about 1,800 ft. In some in¬ 
stances, troop sites have been successfully 
located up to 2,500 ft from the central area 
of the camp, but travel time should be con¬ 
sidered. 

Ctfltrsl Arts After troop sites are tentatively 
located and program features noted, an area of 
approximately 10 acres should be selected for 
installation of central service facilities to 
serve all troop sites. Moat of the camp build¬ 
ings will be in this area so the terrain should 
provide good building sites. Consider these 
factors: 

■ Entrance road will be built to this area. 

• Parking area should be located so all 
visitors park autos prior to entering the central 
area. 

* Picnic area for visitors should be close to 
the parking lot, but not in the central area. 

• Administration building should be readily 
seen and accessible from the parking lot so 
people entering camp will go there first. 

* Health lodge should be convenient to 
both the adminstration building and food 
servica. It should also be in a raaaonably quiat 
area. 

* Central shower should be convenient to 
troop sites and, if it includas staff toilets, 
should be close to the staff tenting area. 

■ All buildings in the central area should 
be accessible by service road. 

■ Avoid crowding buildings. Taka advantage 
of terrain and tree cover to screen and separate 
buildings. 


Ca/nps/fes and Facthties, Engmeenng Ser¬ 
vice, Boy Scouts of America. 


CAMPS AND CAMP FACILITIES 


TABLE 1 Requirements for Short-Term Cemp or Reservation* 


Land and troop sites 

Program facilities 

General service facilities 

Minimum requirements 

100 to 200 acres minimum 
recommended 

10 to 14 troop sites, each 
with latrine, patrol 
tables, and fireplaces, 
water at each site or 
nearby: two-boy tents for 
shelter 

Scoutcreft activities areas: 
Nature-conservation 

Ropes, knots, and pioneering 

Field sports area; 

Orienteering 

Water system - supply, storage, 
and distribution 

Access road 

Parking area with control gate 
Service roads 

Trails 

Additional facilities as dictated by need and 

program 


Picnic area 

Chapel 

Campfire circle 

Additional program areas as 
dictated by staff available 

Residence for camp ranger 
Maintenance facilities 

Activity shelters for severe- 
weather use 

First aid facilities 

Service building for use in: 
Campmaster program (staff) 
Meetings 

Storage and issue of 
equipment 

Training courses 

Explorer activities 

Electricity to residence and 
service building 

Additional requirements for camps serving large numbers of troops 

Additional acreage on 
the basil of 200 acres 
per 10 to 14 troops 

Troop sites as needed 

Provide separate progrem 
facilities for each camp - 
serving 10 to 14 troops- 
of the reservation 

Provide separate facilities for 
campmasters in each camp - 
serving 10 to 14 troops-in 
the reservation. 


•Typical conditions accatiibla (within I hour’s drivt). yaar round usa, fflaxioium usa-4 to 14 troops at 
ons tima 


• Consider need for access by campers, in¬ 
stallation of utilities, health and safely meas¬ 
ures, drainage, ventilation, sunshine, and con¬ 
servation measures. 

* The area will be seen and used regularly 
by visitors and campers, so aesthetic factors 
are very important. 

Accfta, Protoctton, and Control Establish a single 
entrance to the property. It is wise to provide 
ons or more sdditional points of access for 
emergency usa only; but, whenever possible, 
all regular access should be at one point. 

The camp entrance should be at a point on 
the public highway where it can be seen easily 
and where it will permit safe entrance and sxit 
for vehicles. 


AQUATICS 

A full aquatics program is a great asset to a 
long-term camp. To provide facilities for swim¬ 
ming, diving, lifesaving, boating, canoeing. 


sailing, and fishing will require a fair share 
of the construction budget and a good deal of 
study and planning on the part of the camp- 
development committee. Obviously, if is not 
possible to offer all phases of the aquatic pro¬ 
gram at camps In some parts of the country. 

Most states have health laws governing 
the construction and operation of swimming 
places. Ask for advice and assistance of state 
and local health authorities at the beginning 
of the project. The use and impoundment of 
waters is generally controlled by law and ripar¬ 
ian rights. Check all legal aspects of plans to 
use, divert, and impound natural waters. 

Construction of a dam or swimming pool is 
a complicated, technical project, and compe¬ 
tent local engineers must always be involved. 

Types of Witerfront 

Types of waterfronts include natural lakes and 
ponds, streams and rivers, tidewater and other 
great bodies of water, man-made lakes and 
pools. (See Figs. 2 to 4.) 
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TABLE 2 Requiramontf fof Small LongJtrm Camp or Rosarvation* 


Land and troop sites 

Program facilities 

General service facilities 

200 acres minimum 

Swimming area with piers or 

Water system - supply, storage, 

Commissary 

recommended 

swimming pool 

and distribution 

Equipment storage and issue 

Six to eight troop sites, each 

Boating and canoeing facilities 

Sewage and waste-disposal 

Service building for camp with 

with latrine, washstand. 

Field sports areas: 

facilities 

central dining: 

patrol tables, and 

Rihe range 

Access road and entrance 

Administration and program 

fireplaces; two-boy tents 

Archery range 

gateway 

office 

for shelter 

.22 shotgun range 

Parking area with control gate 

Trading post 


Angling 

Service roads 

Equipment storage and issue 


Orienteering 

Trails 

Director's cabin 


Scoutcraft activities area: 

Electric power 

Ranger's residence 


Ropes, knots, and pioneering 

Telephone 

Maintenance shop 


Woods tools 

Health lodge 

Food-handling facilities; 


Nature-conservation 

Central shower (may include 

Troops cooking by patrols 


Find your way - tracking 

staff toilets) 

Commissary or store 


Campcraft 

Service building for camp with 

Staff dining room and kitchen 


Handicraft 

troops cooking by patrols: 

Central dining 


Campfire circle 

Administration and program 

Central lodge with kitchen for 


Chapel 

office 

serving meals daily to some 


Outpost camps 

Staff dining room 

or all troops and staff 


Picnic area 

Staff kitchen 

Commissary service 



Trading post 

Cook’s quarters 

Additional facilities which program may dictate 


Program headquarters shelter 

Activity shelters for severe- 

central lodge to provide meeting 



weather use 

space. Staff family cabins may 



Staff family cabins 

provide off season quarters for 



Facilities for leader training - 

adults 



adapt service building and/or 



* Typical conditions: reaionably accassibia Iwrthm 2 hours' drival; some year-round use, maximum use six to either troops at one tiina 


TABLE 3 Roquiremants for Typical Long-Tarm Camp or Raservation* 


Land and troop sites 

Program facilities 

General service facilities 

200 acres minimum 

Swimming area with piers or 

Water system - supply, storage. 

(where there is central 

10 to 14 troop sites, each 

swimming pool 

distribution 

dining and patrol cooking) 

with latrine and wash- 

Boating and canoeing facilities 

Sewage end waste-disposal 

Staff kitchen (when troops 

stand, patrol tables, and 

Field sports areas 

facilities 

cook by patrols) 

fireplaces; two-boy tents 

Rifle range 

Access road and entrance 

Visitors* toilets 

for shelter 

Archery range 

gateway 

Staff area - tentage, platforms. 


22 shotgun range 

Parking area with control gate 

toilets 


Angling 

Service roads 

Director's cabin 


Orienteering 

Trails 

Ranger's residence 


Scoutcraft activities areas 

Electric power 

Storage building 


Ropes, knots, and pioneering 

Telephone 

Maintenance shop and yard 


Woods tools 

Health lodge 

Food-handling facilities; 


Nature-conservation 

Central shower (may include 

Troops cooking by patrols 


Find your way - tracking 

staff toilets) 

Commissery or store 


Campcraft 

Equipment storage and trading 

Staff dining room and 


Handicraft 

post 

kitchen 


Personal fitness 

Administration building: 

Central dining plus patrol 


Campfire circle 

Administration office 

cooking 


Chapel 

Program office (may be in 

Central lodge with kitchen 


Outpost camps 

equipment issue building) 

for serving meels daily to 


Picnic area 

Staff meeting room (where 

some or all troops and staff 



troops cook by patrols) or 

Commissary service 



meeting and dining room 

Cook's quarters 


Additional facilities which program may dictate 


Program headquarters shelter 

Activity shelters for severe- 

building and/or central lodge 


weather use 

to provide meeting spaces 


Staff family cabins 

Staff family cabins may provide 


Facilities for leader training - 
adapt the administration 

off-season quarters for adults 


‘Typical conditions reasonably accessible Iwithin 2 hours' drivel; some year-round use; maximum use - 10 to 14 troops at one time 
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TABLE 4 Requirements for Multiple-Camp Reservation* 


Land and troop sites 

Program facilities 


Geneial service facilities 

1.000 acres - about 200 

For each camp; 

For administration area and to 

Administration building - 

acres for each camp 


serve all camps: 

Program and administration 

and the Explorer base; 

Program facility requirements will 

Water system - supply, 

office 

balance of acreage for 

be the same as outlined for 

storage, and distribution 

Staff meeting or dining 

administration area, 

typical long-term camp. 

Sewage and waste-disposal 

room 

staff family area, picnic 


facilities 

Visitors' toilets 

area, and buffer lands 


Parking area 

Food-handling facilities; 

Each camp will provide 


Service roads 

Each camp may provide a 

10 to 14 troop sites, 


Trails 

different type of food service 

equipped as outlined 


Electric power 

For example — 

for typical long-term 


Telephone 

Camp 1 

camp. 


Ranger’s residence 

Central lodge to serve 



Assistant ranger's residence 

meals to some or all 



Maintenance shop 

troops and staff 



Storage building 

Kitchen to prepare meals 



Vehicle storage 

for Camp 1 and to cook 



Food storage and handling 

food to be delivered to 



Administration building 

Camp 2 



Health lodge 

Commissary to provide 



Staff family cabins 

food for patrol cooking 



For each Boy Scout camp: 

Camp 2 



Central shower |may include 

Prepared food delivered 



staff toilets) 

from Camp 1 for some 



Equipment issue and trading 

troops 



post 

Commissary to provide food 



Staff area - tentage, plat¬ 

for patrol cooking 



forms, toilets 

Camp 3 



First aid tent 

Commissary to provide 




food for patrol cooking 


•Typical conditions: roasonobly accessible (within 2 hours' drive); year-round use, three lonp-term cemps, each solving 10 to 14 troops at one time; an Explorer base (optional) 
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Fig. 2 lypicBl cross section of earth-fill dam. 
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Fig. 3 Typical waterfront layout. 


Natural Lahes and Ponds A fair-sized lake Mrith 
clear and unpolluted water offers an ideal 
setting tor development of comp aquatics 
facilities. Here are some of the important 
considerations: 

• Control the whole shoreline. When the 
lake lias within the camp property, privacy is 
assured. A lake having cottages and other 
developments along its shores presents prob¬ 
lems in privacy and protection. 

• Control the watershed. This is a positive 
measure of protection against pollution. If 
the watershed is not owned, ask the assistance 
of local health authorities in making a survey 
of possible sources of pollution and in bringing 
about their elimination. 

• The ideal size for a lake lies within broad 
limits. Thus. 1 5 to 20 acres might be a desir¬ 
able minimum, while a desirable maximum 
would be 100 to 300 acres if three or four 
camps ore to be built. Very small bodies of 
water are more easily polluted and are often 
subject to heavy weed and alga growth. On very 


large lakes, it is more difficult to control the 
aquatics activities, and the program will often 
be interrupted by adverse weather conditions. 

• Natural beach areas are an asset. Look 
for a gradually sloping bottom, preferably 
sandy, having a grade of 8 to 10 percent. A 
maximum depth of about 12 ft at a distance 
of ISO ft from shore is ideal. Submerged 
stumps, rocks, a muddy bottom, or steep 
slopes will require considerable work to make 
the area suitable for swimming. 

* A nearly constant water level through the 
summer makes it simpler to install and main¬ 
tain the various waterfront structures. 

StratMl aad Rivers Suitable waterfronts can sel¬ 
dom be installed on streams or rivers, although 
they may offer excellent program potential for 
canoeing, boating, and fishing. Disadvantages, 
which can seldom be overcome, include flood 
danger and fluctuating water levels that may 
interrupt the daily program, strong currents 
that make swimming unsafe, difficulty of instal¬ 


ling and maintaining waterfront structures, 
and high incidence of pollution. 

Tidewater and Ollier Great Bodies of Water While 

great bodies of water offer many recreational 
opportunities, they are seldom well suited to 
the camp aquatics program. For example, tide 
action interferes with regular scheduling and 
makes instruction difficult, storms and high 
waves may interrupt the program for long 
periods of time, and waterfront structures 
are costly to build and maintain. 

Camps located at or rrear tidewater should 
take advantage of the program possibilities 
offered, but should provide a pool or other 
body of water lor instructional swimming. 

Man-mada Lakes Many councils have built lakes; 
and. when good design and construction pro¬ 
cedures were followed, excellent results have 
been obtained. Even though the lake may not 
be suitable for swimming due to pollution or 
other factors, it provides for boating, canoeing, 
fishiiig. and nature study. 

Selection of the site and design of the dam 
are not jobs for amateurs, and the best avail¬ 
able engineer should be employed. The U.S. 
Soil Conservation Service has had wide experi¬ 
ence in the design of small lakes, and their 
advice and help should be sought. Sound engi¬ 
neering experience is needed to determine the 
quantity and quality of water available; size 
of lake (consistent with the watershed and 
amount of water available); selection of dam 
site (with studies of subsoil); and type of 
construction lor dam. spillway and other 
structures. 

Preparation of the drawings and super¬ 
vision of construction of the dam and other 
structures must be under the direction of the 
engineer. 

The following are important considerations 
in design and construction: 

• Avoid largo areas of shallow water. The 
water tends to become warm and promote 
weed and alga growth. 

• Provide for draining the lake. Maintenance 
of the beaches and waterfront structures and 
removal of silt will be greatly simplified. Lower¬ 
ing the water level in the winter may help con¬ 
trol weeds and leeches and permit silt to wash 
off the beaches. 

• Control silting. An upstream conservation 
program and silting basins may bo needed. 

• Grade and construct beach areas before 
filling the lake. 

• Remove all trees and brush from the lake 
bed. Trees should be cut close to the ground 
and all debris removed. Topsoil need not be 
removed. 

• Where flat slopes exist at the shoreline, 
make a vertical cut so that water will be 1 to 2 
ft deep. This will minimize the growth of water 
plants and the breeding of mosquitoes. (This 
does not apply to beach areas.) 
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SWIMMERS 
D*pth; 12' Max. 


Spac«: 50 Sq. Ft. Per 
Person*fof All Areas 




Deck: 1'* 6" Max. Above 
Normal Woter Level 





Fig. 4 Typicai MRteffront layoet. 


* Provide adequate depth. Twelve feet is a 
good maximum depth tor the swimming area. 
Greater depths in other parts of the lake tend 
to keep the water cooler and minimize alga 
and plant growth. 

Waterfront Layout and Facilities 

Each waterfront presents a different situation, 
requiring specific design of the layout and 
structures. Such factors as bottom slope, bot¬ 
tom conditions, water-level fluctuation, and 
winter conditions will determine the most prac¬ 
tical layout and type of structure to be installed. 
Whatever the situation those basic design fac¬ 
tors apply: 


• There should be one waterfront for each 
camp. It need not accommodate all campers 
at one time, but may bo designed for use of 
one-third to one-half of the troops at one time 
(about 100 boys). 

• Layout should include three separata areas: 

1. Nonswimmers — maximum depth, 3 ft 6 in. 

2. Beginners — maMimum depth. 6 ft 

3. Swimmers ~ maximum depth, 12 ft 

Pieil The best typo of pier for the particular 
site depends on such factors as bottom con¬ 
ditions, water-level fluctuation, winter condi¬ 
tions, and such local considerations as the 
availability of materials and equipment. Gen¬ 
eral types of piers include; 


• Fixod Pints These are built to stay per- 
monently In place and may be supported on 
pilings, frames, or cribs. They are most prac¬ 
tical where ice is not destructive and where 
equipment is available for their construction. 
In a man-made lake, the pier supports may be 
installed before the water level is raised. 

• Removabin Pint t^ith Fijtnd Foundations 
Where ice conditions are destructive to piers, 
it may bo possible to install fixed supports 
extending within 1 or 2 ft of the water surface 
with deck sections attached in such a way 
that they may be removed in the fall. 

• Removable Pints Prefabricated remov¬ 
able piers are commonly used at sites where 
winter conditions make fixed piers impractical. 
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These are constructed of steel or aluminum 
Mrith decks of the same material or of wood. 
They are adjustable within limits to varying 
water levels. Installation and removal of these 
piers entail considerable work. Annual main* 
tenance is needed (Fig. 5). 

• Floating Piars When fluctuating water 
levels make it impractical to install rigid piers, 
floating piers may be provided. They offer such 
disadvantages as unsteadiness, anchorage 
problems, and maintenance difficulties but 
are practical whan properly designed and in* 
stalled. The flotation equipment may be steal 
drums or styrofoam (with wood decks), or each 
section may be a metal or wood air chamber. 
Floating aluminum piers are available from 
some suppliers (Fig. 6). 


Anchorage may be by cable or by vertical 
struts passing through sleeves attached to the 
sections. 

Watch for the following when building piers: 

• Required Widths The minimum width 
of fixed piers should be 6 ft, except tor special 
conditions as shown on the accompanying 
layouts. Floating piers should have a mimimum 
width of 8 ft. 

* Design Factors Removable and floating 
piers should be designed in sections to permit 
easy handling on shore. Connections between 
sections should be sturdy and easy to secure. 
Piers carry heavy live loads, end supporting 
members must be sixed accordingly An engi¬ 
neer should design and supervise construction 
of all piers. 


Floats and Diving Platforms A platform or float 
is commonly installed at the outside limit of 
the swimmers' area. If diving boards are to be 
provided, they should be placed on a solid 
platform, not on a float. Diving boards should 
not be higher than I meter above the water and 
a maximum of two (one at each end) may be 
installed on one platform. A raised lifeguard 
platform should be installed on all floats or 
platforms. 

Design and construction of platforms and 
floats are based on the same general factors 
outlined for piers. 

Beach The beach area adjacent to the water¬ 
front should be fenced, with a turnstile or gate 
providing a single entrance If the beach is of 
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Fig. 4 (com.) Typical walerfrom layout. 


sand, ita slope should not exceed 3 percent or 
the sand swHI wash away rapidly. It may be 
necessary to build a retaining wall and diver¬ 
sion ditches at the back edge of the beach to 
maintain the proper slope and avoid excessive 
erosion. The beach area may be sodded, in 
which case a low wall is required at the water s 
edge. 

Lookout Towor The lookout towers should be 
placed where the lifeguard can see every part 
of the swimming area without turning his head. 
It is usually located at least 25 ft back from the 


water and halfway between the side limit 
markers. The tower must be high enough to 
allow the guard to see over all waterfront equip¬ 
ment and should have a roof or awning to shade 
his eyes and head from the sun. The base of the 
tower may be enclosed to provide storage for 
equipment. 

Liyout for Boating and Canoaing Boat and canoe 
docking and landing areas should be separate 
from swimming area. There may be administra¬ 
tive advantages in having the two areas reason¬ 
ably close together. However, the boat and 


canoe area should be at least 200 ft from the 
swimming area (Figs. 7 and 8). 

A boat pier or docking facilities should bo 
installed. Several kinds are suitable. The type 
and design will depend on local conditions. 

Canoes ore beached and racked in the shade. 
Canoe racks should be low so boys can use 
them. Provision should bo made for locking up 
paddles and oars whan not being used. 

Swim Cribs When no shallow water is available 
for instructional swimming, it is sometimes 
feasible to build a crib. This is constructed of 
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Spoc«: 50 Sq. Ff. Min. Per 
Person lor All Areas 

Deck: 1*- 6** Mox. Above 
Norrnoi Wofer Level 


Fig. 4 (com.) Typicil woterfronl iayoyt. 



wood aupporied on piles or rock foundations; 
or it may float. The depth of water in the crib 
should not exceed 3 ft 6 in. and a walkway and 
fence should extend around all sides. 

Cribs are costly to build and maintain, and 
it is usually more practical to provide shallow 
water through some other means. 

Syyimming Pools 

With increased public emphasis on health 
and safety, the “old swimming hole" is becom¬ 
ing a thing of the past. Regulations governing 
bathing places are in effect in moat areas, and 


many bodies of water have been closed to 
swimmers. The swimming pool has replaced 
them for both public and private use. In areas 
where a lake with clear, clean water and a 
sandy beach is not available, the swimming 
pool is certainly the best alternative. Pools 
offer additional advantages such as easy con¬ 
trol, assurance of pure water, and freedom 
from environmental interference. 

Ossign and Layout The term ^wimm/ng poo/ 
here refers to a pool constructed of impervious 
materials with the water fully recirculated 
and treated through filtration and chemicals. 


This is known as a r€circul»ting sv¥tmmmg 
poo! and must be considered standard lor Boy 
Scout camp installations. The fill mnd draw 
pool can seldom meal health standards and 
should not be installed. The flow-through pool 
requires a large continuous flow of diluting 
water that must meet purity standards. Such 
pools are not recommended. 

The design and construction of a swimming 
pool is a complicated technical project, and 
competent local people should be employed to 
do the job. (See Fig. 9.) 

The functional layout should allow for pro¬ 
gram requirementa. safety, traffic flow, con- 
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Fig. 5 Typical details of removable pier with fixed foundation. 


v«nience of sorvicoa. aod economical use of 
construction materials and equipment. The 
following elements need to be included in the 
swimming pool layout and design: 

• Fence The pool should be surrounded by 
a fence that will fully control access to the pool 
both during camp operation and year round. 
The one entrance for swimmers should bo 
through a gate at the shallow end of the pool 

Local conditions such as temperature, winds, 
and protection problems will determine the 
type of fence necessary. Provision should bo 
made for spectators to see through the fence 
on at least one side of the pool. 

• Dressing Room end Showers Toilets 
should be convenient to dressing room. Boys 
take a hot. cleansing shower and enter the pool 


enclosure at the shallow end. The shower 
and dressing facilities should be situated far 
enough back from the gate to avoid crowding 
groups waiting to check in while others are 
checking out. The minimum distance is 1 5 ft. 
Double dressing and shower areas are desir¬ 
able as they decrease congestion and permit 
more flexibility in use of the pool. 

• Walkway A wide walk around the pool, 
sloped away from the pool edge, is required 
for instruction. The paved area reduces conges¬ 
tion when boys leave at the end of a swim peri¬ 
od. The minimum widths are 12 H at the ends 
and 8 ft along the sides of the pool. Concrete 
walkways must be finished with a lightly 
brushed surface to afford firm footing. Non- 
swimmers, Beginners, and Swimmers should 


be clearly lettered at appropriate points on 
the edge of the pool. 

• Nonswimmers Area The water should 
not be over 3% ft deep in this area. (Depths: 
3 ft sloping to 3 ft 6 in.) 

• Beginners Area This area should com¬ 
bine both shallow water and water slightly 
over the head of the Scout. (Depths: 3 ft 6 in. 
sloping to 6 ft.) 

• Swimmers Area The remainder of the 
pool is for the use of more advanced swim¬ 
mers. The diving board should not exceed 
1 meter in height above the water, and should 
be located at the center of the deep end. Water 
depths will vary from 6 to 9 ft. Minimum depth 
at 7 ft beyond the diving board should be 9 ft. 

• Lookout Tower A lookout tower should 
be installed. It should be high enough and so 
placed that the lookout can see the entire 
swimming area without turning his head. A 
roof or awning should be provided for shade. 

• Overflow Gutters Overflow gutters must 
extend around the whole perimeter of the pool 
and must be designed in accordance with the 
latest standards. 

• Sidewalls Pool sidewalls must be vertical 
where water is less than 6 ft deep. Sloping and 
curved sidewalls are dangerous and difficult to 
clean. Stairwells, if installed, should recess 
into the pool wall. 

Size and Shape The size of pool for a typical 
camp is determined by these factors: 

• Not more than four average-sized troops 
should use the pool at one time (60 to 65 boys). 

• Since most boys are in the water through¬ 
out the swim period, allow 40 sq ft per person. 
Minimum pool area would therefore be about 
2.600 sq H. 

• Seventy-five feet is a standard pool length, 
so the minimum rectangular pool would be 75 
by 35 ft for a 10- to 14-troop camp. 

Pools have been built in many shapes to meet 
special conditions. For Boy Scout camps, how¬ 
ever, two shapes have proved to be most 
practical from the standpoint of use, original 
cost, and operating and maintenance costs. 
These are: 

• Rectangular pool, 75 by 35 ft. 

PLAM __ _ 
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* Fan-shaped pool 30 ft wide at the deep 
end, 50 ft wide at the shallow end. and 75 ft 
long. This pool is only slightly larger in volume 
than the comparable rectangular pool, but 
provides considerably more shallow water. 
This is an important factor where the propor¬ 
tion of nonswimmers and beginners is large- 

L-shaped pools or other variations may be 
entirely satisfactory when properly designed 
but are generally more costly than the rec¬ 
tangular or fan-shaped pools. 

Pools smaller than 30 by 60 ft cannot 
adequately meet program requiramants. 

Site Selection The pool should be situated near 
the central features of the camp and approxi¬ 
mately equidistant from the troop sites. It is 
best to lay out the pool on a slope with the 
deep end on the lower grade. This saves exca¬ 
vation and provides an opportunity to con¬ 
struct the pump room adjoining the deep end 
with the sidewalk above. The pool should not 
be placed in a hole. 

The top grade of the pool walks should be 
established so that excavation will balance fill, 
thus saving coats and keeping the pool surface 
as high as possible. With the pool walls and 
sidewalk built above surrounding grades, there 
will be no likelihood of surface water getting in 
to contaminate the pool water. Also, ground- 
water and frost problems will be reduced. 

Do not locate the pool under trees as leaves 
and bark dropping in the water will place an 
added burden on the filter system and may 
cause a stoppage in the drains. 

Whenever possible, avoid facing the lookout 
tower or diving board toward the south or west. 
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Materials and Coestructiofl Features There are 
several types of materials used in pool con¬ 
struction. Experience in Boy Scout camps 
leads to the following conclusions about types 
of material: 

• Rsinforcod Pourmd Concretm This is the 
most widely used and accepted material for 
constructing pools in Scout camps. It is long- 
lasting and the construction procedures and 
methods used are well known and can be readi¬ 
ly supervised and inspected. This method 
avoids many of the variables inherent in use 
of other materials and has a long record of 
satisfactory service under varying conditions. 

• Metal Both steel and aluminum pools 
have been installed and have given satisfactory 
service. Special consideration must be given 
to rust and corrosion. 

• ‘‘Gunite’* These pools have been built in 
great numbers, particularly for residential and 
other specialized uses. There are problems 
inherent in their design and construction that 
make it difficult to meet such standards as 
vertical sidewalls and smooth surfaces. Mainte¬ 
nance problems are more frequent than with 
other pools. 

Whatever type of pool is installed, the bottom 
and sides must be white or light-colored and 
have a smooth-finish surface without cracks. 

Water Supply ami Treatrnam The recirculating 
pool does not require a large daily supply of 
water. Once filled, only 5 to 10 percent of the 
volume needs to be replaced daily, depending 
on frequency of backwashing the filters and 
other loss factors. 

The pool water is continuously circulated by 
pumps through the filter system and purified 
by treatment with chlorine or other disinfec¬ 
tants. Recirculation accomplishes the dual 
job of removing suspended matter in the water 
by the straining action of the filter medium 
and other strainers and distributing disinfec¬ 
tant and other chemicals through the water to 
maintain proper residuals throughout. 


Fig. 7 Typical boot tie-iip. 




Fig. 8 Typical canoe rock. 
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The recirculation and treatment equipment 
must be capable of turning over the whole 
pool-water volume in the period of time re¬ 
quired by state and local ordinances — usually 
8 hours. Return water inlets must be so 
located that there are no "dead spots** of un¬ 
circulated water in the pool. 

* Fitters There are two types of filters 
commonly used in pool systems: sand and 
gravel, and diatomaceous earth. 

1. Sand and gravel fillers are used exten¬ 
sively and have proved to be most satisfactory. 
They may be either of the pressure or the 
gravity type. The pressure type is more com¬ 
mon, but the gravity type is preferred by many 
as being simpler to operate and maintain. 

Because of their simplicity of operation and 
economy and ease of maintenance, sand and 
gravel filters are usually preferred for camp 
installations. 

2. Diatomaceous earth filters are often used 
and offer some advantages. They may be either 
the pressure or vacuum types. Filters erpploy- 
ing diatomaceous earth as a filter medium 
demand a more exacting operation and have 
caused problems in camp installations. 

* Oisinfectmnts Chlorine is the most com¬ 
monly used disinfectant for water treatment. 
It not only disinfects the water es it is re¬ 
circulated, but makes possible the maintenance 
of a residual to combat contamination as it is 
introduced. Chlorine may be applied as a solu¬ 
tion of chlorine gas in water or as a hypochlo¬ 
rite solution. Other methods of disinfecting 
pool water are in limited use, but should be 
considered experimental at this time. 

* Suction Ctemnmr Provision for a suction 
clsaner should be made. This is the moat 
satisfactory method of removing dirt and other 
debris from the pool bottom. 


SHOWER FOR POOL ANO CAMP 

The facilities described here are designed to 
serve as a pool shower, but will also serve as 
the central camp shower and laundry. The 
shower is designed for a 10- to 14-troop camp. 


Functions 

The functions of the shower building are to: 

■ Provide hot, soapy showers for all persons 
entering the pool 

* Provide hot showers for campers any¬ 
time 

* Provide minimum laundry facilities for 
campers and staff 

* Provide storage space for first aid supplies 
and small equipment 

Location 

Shower is located at the shallow end of the 
pool at least 15 ft back from the pool fence. It 
should be on a level site, open to the sun. and 
with adequate space for sewage disposal. 

Space Raquiramants 

OrtUNlQ Room Two at about 200 sq ft each are 
needed. 

Shower Room Two et about 150 sq ft each are 
needed. 

Hooior Room. Storotoom. Toilots, Liundry Totals 
about 400 sq ft. 

Wfilinf Dock Provide at least 15 H between 
pool fence and building; area is about 500 sq ft. 


Raquiretnant Checklist 

Witor Total daily demand varies but averege 
maximum would be about 2.400 gal. Peak 
demand is about 50 gpm. 

Hot Water A gas-fired, coil-type heater with 
about 100.000 Btu input and about 100 gal 
per hour 100^ temperature rise will provide 
the needed hot water. Vent heater to outside 
and install 500-gal, insulated storage tank. In¬ 
stall a temperature-control valve to limit water 
temperature in showers to e maximum of 110^. 

Sawags Oiipotal Disposal method depends 
on local conditions and ordinances. Sewage 
totals about 2,400 gpd. The total may be treated 
by installation of a 2,400-gal septic tank and 
disposal field. If permitted, wastes from the 
showers and laundry may be treated separately 
from those from the toilets, urinals, and 
lavatories. In this case, a 1.000-gal grease trap 
would handle the shower and laundry wastes 
and a 750-gal septic tank would handle the 
balance. Effluents would be combined and 
piped to the disposal field. 

Ligirt tiMi Powgr Moistureproof fixtures are 
required. Provide outside fixtures at entrances. 

Vselilgtiot Good natural ventilation is very 
important. Only the storage end heater rooms 
should be fully enclosed, and these should be 
well ventilated. Dressing rooms need no roof, 
and shower rooms should be open to allow the 
sun to dry floor and walls. 

Floon Concrete should have smooth finish. 
Provide curbs around shower room and pitch 
floor to drain. Also pitch dressing-room floors 
to drain. 

Wtlll Install waterproof walls in shower 
rooms. Leave vertical space between all walls 
and floor to avoid rot. Walls in toilet and laun¬ 
dry areas should have a smooth finish for easy 
cleaning. 

Access aitd Liyout Provide baffled access to 
dressing rooms and doors with locks to stor¬ 
age and heater rooms. Lay out building so that 
camper access to the pool muat be through the 
dressing room, the shower, and the waiting 
deck. Entrance to the pool is through a single 
gate at the shallow end. 

Eguigiligflf Provision should be made for the 
following: 

• Dressing Rooms Each should have 
benches, shelves, and hooks. There should 
be a toilet, urinal, and two washbasins with 
each dressing room. 

• Shower Rooms Each has six to eight 
shower heads with individual hot and cold 
valves. 

• Heeter Room This contains water-heating 
equipment only. 

• Storege Room Provide first aid cabinet, 
shelves, and hooka for equipment. If room is 
used as office for waterfront director, provide 
table and chair and install window facing pool. 

• Leundry This room should have two 
laundry tubs with drainboards. 


RIFLERY 

Alt Scout camp rifle ranges and range operating 
practices must be certified by the Health and 
Safety Service of the National Council, Boy 
Scouts of America. 

When a range site is to be selected, each 


property presents a different problem. A 
wrong selection may lead to costly construc¬ 
tion, poor range operating conditions, or a 
hazard to campers or neighbors. 

The range is usually located on the outskirts 
of camp, away from troop sites and other 
heavily used areas. It should be designed for 
use of .22 caliber rimfire rifles only. There 
should be 50 ft from the firing point to the face 
of the targets. (See Fig. 10.) 

A 5- to 10-point range is adequate for the 
standard camp of 10 to 14 troops Under some 
conditions, a larger range may be built to serve 
two camps at a multiple-camp reservation. 

Oiractioft of Firs A northerly direction of fire is 
preferred since it permits firing at any time of 
day without the sun shining into the eyes of the 
shooters or the range officer. 

Backttopi The purpose of the backstop is to 
catch and hold all bullets It must not contain 
any material that will cause ricochet. Back¬ 
stops may be constructed to utilize a natural 
slope or they may be built on level ground (Ftg 
11 ) 

* Hillsides A hillside that extends at least 
30 ft higher than the firing point may be used 
The slope must be cleared of brush to a height 
of 30 ft above the targets and 60 ft beyond the 
flanks of the target frames. Rocks must be re- 
moved or covered and a sod cover meintained 
to avoid ricochets. Since the firing line and 
target butts must be at equal elevations, it is 
usually necessary to excavate and grade the 
range site. If the exposed cut is free of rook 
and stones, it will make a suitable backstop. 

* Berth Bmbmnkments When a auitabla 
hillside is not available, an excellent backstop 
can be constructed of earth fill. It should be at 
least 10 ft high and 3 ft thick at the top with 
allowance for settlement. The earth muat be 
free of stones. The embankment should extend 
beyond the target butts at each end. these ex¬ 
tensions being placed as "wings** to cut off 
any stray bullet to the side. The embankment 
should be planted with grass and a sod cover 
maintained. 

* Berth end Timber When suitable earth 
for an embankment is not available, the back¬ 
stop may be constructed of heavy timber 
backed with sand or earth. The crib must be 
at least 10 ft high with wing walls. If an extra 
plank is added directly behind each target and 
so attached that it can be easily replaced, the 
timbers in the main structure will not need con¬ 
stant replacement. 

0p4fl CtHNMry In open, flat country where 
visibility extends for at least 3.000 ft beyond 
the targets and where there are no roads, trails, 
or grazing animals, open tergal bulls may be 
used without a backstop. A body of water, 
navigable by canoe or larger craft, may not be 
used as a backstop. 

StftCy Md FtnCMf Even though a suitable 
backstop is constructed, the range may bo 
hazardous unless it is properly fenced and 
warning signs displayed The area from the 
backstop to the ready line should be fenced 
and only one entrance provided to the area 
behind the firing line. Rail fencing is suitable 
for this purpose. 

Any "blind" approeches to the range should 
be fenced and warning signs erected. 

It is particularly important to protect areas 
behind the backstop. 

Target Batts Targets should not be attached 
directly to the backstop. Erect posts and con¬ 
struct a frame to hold targets at the proper 
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Fig. 11 Rifle range - bullet stops. 


levels for prone and offhand shooting. The 
frames should be set 50 ft from the firing line 
and will need replacement periodically. 

In those areas where target practice is con* 
sidered to be essential to the program, every 
possible effort should be made to safeguard 
not only the shooters but others as well. If the 
facility is not properly designed, and the pro* 
gram properly conducted under the strictest 
regulations, this can bn a very dangerous 
activity for any age group. 

A well isolated area, with a high earthen 
backstop (side banks, too. if possible) should 
be selected. The entire area given over to this 
activity should be well fenced with access 
gained through one controlled gate. All 
standing vegetation should be kept cleared 
for at least 100 yd in back of the butts. 

Firing Lins The firing line should be level from 
end to end and well drained. A minimum of 5 
ft is required between firing points. The area 
between firing line and the targets should be 
graded, drained, and have a welhmaintained 
sod cover. 

It is desirable to provide shelter over the 
firing line. A frame*and*canvas shelter may be 
constructed or a permanent shelter with a 
wood or concrete floor installed. 

Reidy Line The fence and ready line should 
be installed 20 ft back of the firing-line shelter 
Benches should be installed for those waiting 
to shoot and for spectators. 
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StoraQe of Equipmont All rifles and ammunition 
must be kept in locked storage M/hon not in use 
on the range. 

.22 Caliber Shotgun 

The .22 caliber shotgun range is usually located 
on the outskirts of camp away from troop sites 
and heavily used areas. A large field makes an 
ideal site. The area to be protected extends 300 
ft in front of the firing line, fanning out from the 
ends of the firing line to a width of 300 ft. The 
area should be cleared of brush. 

The range is designed for .22 caliber smooth¬ 
bore shotguns using .22 caliber shot ammuni¬ 
tion. A four-trap range is adequate for a camp 
serving lO to 14 troops (Fig- 12). 

Storage of Equipaient Ail guns and ammunition 
must be kept in locked storage when not in use 
on the range. 

ARCHERY 

The archery range may be located at any point 
In the camp where there is sufficient open area 
and reasonably level ground not crossed by 
trails. An open field is ideal- (See Fig. 13 ) 
An area about 1 50 by 250 ft will suffice fur 
a six-target. 50-yd range adequate for a 10- to 
14-troop camp. Rocks should be removed or 
covered to avoid breaking arrows. A sod cover 
is desirable. The range should be laid out so 
that shooters face in a northerly direction. 

The range should be roped off or fenced and 
warning signs erected. 


CAMPFIRE AREAS 

The campfire is a traditional camp activity that 
combines fun, fellowship, and inspiration. 
Troop and campwide campfires are held one or 
more times each week. (See Figs. 14 and 15.) 

WATERFRONT STORAGE BUIL0IN6 
Functions 

The purpose of the waterfront storage building 
is to provide safe storage for boats, canoes, 
piers, and other waterfront equipment. It 
should not be used as living quarters for the 
waterfront staff. 


Space Requiretnents 

This will vary depending on the number of 
boats and canoes to be stored. A room 23 by 
35 ft will store 12 canoes and 12 rowboats 
racked three high and will allow aisle space 
for moving boats in and out. 

Design the building for expansion. Work 
space for boat repair is sometimes provided 
in one end of the building (Fig. 16). 

CENTRAL LODGE-64 TROOPS-SINGLE CAMP 

The central lodge is used in camps where 
several troops eat is one dining facility. 


Function 

The central lodge is used for the following 
purposes: 

• Receiving, storage, refrigeration, and 
handling of food for about 125 people. 

• Family-style service of meals to about 125 
people at tables seating 8 each. (160 people 
may be seated 10 at a table for occasional 
meals.) 


• Preparing meals for about 125 people. 
(Occasional meals may be served to 200 or 
more.) 

• Commissary service for packaging and 
issuing raw foods to troops doing patrol cook¬ 
ing and to Scouts doing instructional or trail 
cooking. (This varies with program, but may 
average two troops per meal.) 

• Occasional meetings or activities of large 
groups. (Dining hall may be used in rainy 
weather for some activities and religious 
services. Building may be used off-season for 
training, meetings, and other Scouting activi¬ 
ties.) 

Location 

The lodge should be located in a central area 
convenient to troop sites. Select a good 


building site that is well drained, reasonably 
level, with adequate space for sewage disposal. 
Site should have a pleasant outlook, but 
should not be closer than 300 to 400 ft from 
any body of water. Orient with regard to ter¬ 
rain, prevailing wind, and sun. A southern 
exposure is usually preferred. Consider rela¬ 
tionship to parking area and other central 
facilities (Fig. 17). 

Space Requirements 

Typical requirements for the central lodge in¬ 
clude the following: 

Kilthen Wing There should be a total of about 
1,600 sq ft, including 640 sq ft for food han¬ 
dling ond preparation, 310 sq ft for serving and 
dishwashing, 400 sq ft for commissary and 
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Fig. 13 Archerr rnnge. 
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issue porch, and 250 sq ft for storage and re¬ 
frigeration. (Based on semiMreekly delivery of 
staples and daily delivery of some perishables.) 

(Fig. 18) 

OiRing Hall About 2,000 sq ft is needed, in¬ 
cluding 1,280 sq ft for 16 tables (80 sq ft each, 
including seating and access space) and about 
700 sq ft for aisles and circulation space, in¬ 
cluding space for setting up two more tables if 
necessary. 

Porch This is a desirable addition in many 
areas. It requires an additional 850 sq ft. 


Requirement Checklist 

Water Daily demand (at 6 gal per person) is 
about 750 gal. Peak demand is about 22 gpm. 

Hot Water Dishwashing (either by hand or 
using immersion-type dishwashing machine) 
and other kitchen needs require hot water. The 
heater should be an automatic, gas-fired, coil- 
type. having about 110.000 Btu rating and 
about 105 gal per hour 100'^ temperature rise. 
It should be vented. 

Hot-Watat Tank This should be galvanised, 
have 2-in. insulation and a 300-gal capacity. 

NOTE: A sanitizing sink, for final rinse of 
dishes, must maintain a temperature of 180' or 
include an effective sanitizing agent. To 
establish and maintain the 180 temperature, 
an ausiliary heater will be required at the sink. 
Temperatures for dishwashing and other uses 
would be 1 10 to 120°. 

Toilet Provide toilet ar>d washbasin for cooks. 
Shower may be desirable. Access from cooking 
area to toilet must be through two doors. 

Sewage Disposal Sewage totals about 750 gpd. 
usually requiring a 1.000-gal septic tank and 
disposal field. A grease trap will be effective 
for treating waste dishwater if soap (and not 
detergent) is used. 

Lighl and Power Good illumination is required 
in all spaces. Power requirements vary with 
equipment used. Provide protected control 
panels. 



Fig. 14 Plan of council ring. 
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Fig. 15 (a) Two types of seat supports, (b) Fire piatforai. 
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RefrigeratioA Walk-in box, having at laaat 64 
sq H of floor apace and capable of holding a 
temperature of 36 to 38° ia neceaaary. A two 
compartment walk-in may be inatalled with one 
compartment at 33 to 38° for meat and fowl 
and one compartment at 38 to 46" for other 
periahablea. 

The raach-in refrigerator ahould have about 
a 1 7-cu-ft capacity. A water cooler, deep freeze, 
and ice machine are aometimea deairable. 

Hasting Need will be determined by climate 
and uae of building. 

Vantiiation Thia will alao be determined by cli¬ 
mate. Natural light and ventilation are deairable 
In all work aruJ dining areaa. Forced exhauat 
through the hood over the range ia deairable 
for kitchen, and in aome areaa evaporative 
coolera are installed in kitchen. In moat areas 
natural ventilation is adequate for dining 
hall; but large, slow-turning exhaust fans are 
effective and may be deairable. 


Floors Smooth, impervious floors are required 
in all spaces. Smooth-finish concrete is moat 
common. Provide adequate floor drains in 
kitchen. 

Walls Interior walla of kitchen must be 
smooth, easily cleaned, and light color. Dining- 
hall walls may be unfinished. 

Ceiliagt A ceiling may be required in kitchen 
area depending on type of building construc¬ 
tion. The kitchen overhead must be clean and 
not a “dust-catcher.** Dining halls usually have 
no ceiling, but the roof construction should 
provide a pleasing appearance. 

Scraening Kitchen wing and dining hall should 
be screened to exclude insects. 

AcctlSS Provide an all-weather service road to 
delivery platforms at kitchen wing. Provide 
good walking paths to dining hall from tenting 
and program areas. Access trails from parking 


area and administration facilities should lead 
to the front of the dining hall—not to the kitch¬ 
en wing. 

EquifMnsnt and Layotit - Kitchen Wing The kitchen 
wing should provide for the following: 

• Rangu Heavy-duty, gas-fired, all hot top. 
about 68 by 42 in., with two ovens, double¬ 
deck high shelf, and hood with grease filters 
and exhaust fan. 

• Sink for Vmgmtmbta Prmpmration Stainless 
steel. 24 by 24 by 14 In. with drainboard at one 
end, mounted on metal legs. 

* Sinks for Pots and Pans Stainless steel, 
two compartments 30 by 30 by 14 in. with 
drainboards at each end, mounted on metal 
lags. 

* Sinks for Dishwashing Three, stainless 
steel, mounted in stainless-steel counters to 
provide space for scraping, stacking, washing, 
rinsing, sanitizing, and draining dishes. (Sinks 
should be 24 by 24 by 14 in. Provide 10-in. 
splash backs on sinks and counters adjacent 
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to wall, othar edges should have raised, rolled 
rim. Provide overflow tubes on rinse end sani* 
tizing sinks. Mount sinks end counters on 
metal legs. A three-compartment, immersion- 
type dishwashing machine may be substituted 
for the sinks. Machine should provide heating 
equipment to maintain required water tempera¬ 
ture in each compartment.) 

• Mixer Electric, table model, with 20- 
quart bowl, whip, and beaters. 

■ Peeler Electric, 1 6 lb per minute capacity. 

• Cook’s Tmble with Utensil Rack Maple 
lop, about 30 by 96 in., with two stainless- 
steel drawers, mounted on metal legs. (Provide 
three-bar steel utensil rack over the table.) 

• Baker’s Table Maple lop, about 30 by 
72 in., with 6-in. curb at back and ends, 
mounted on metal legs. (Provide tier of three 
stainless-steel, watertight drawers and two 
stainless-steel, rounded-bottom tilting bins.) 

• Serving Counter Stainless-steel, 30 in. 
wide, with lift-up section. 


■ Clean-Dish Sforege Below serving coun¬ 
ter. (Provide two shelves enclosed with dust- 
proof and flytight doors, accessible from both 
sides; cupboards and shelving for dustproof 
and flytight storage of serving dishes, silver, 
and condiments.) 

* Pot-and-Pan Storage Shelving under ta¬ 
bles and work counters. 

* Wheeled Carts and Racks Desirable for 
moving cartons, dirty dishes, or storing pots 
and pans. 

* Dry Storage Rodsntproof room for dry 
storage of foods, with shelf and floor space ar¬ 
ranged for cartons and broken lots. (Space 
depends on frequency of deliveries.) 

* Commissary Shelving, worktables, and 
counters for sorting, packaging, and setting 
out packaged foods for issue to patrols or 
individual Scouts. (Furnish desk or table for 
commissary man. Provide ready access to 
refrigeration and dry storage end to the out¬ 
side. Porch is desirable at pickup counter.) 


• Traffic Flow Provide for the following in 
kitchen wing: 

1. Efficient flow from unloading platform 
to storage and refrigeration, to food 
preparation, and to serving counter 

2. Efficient flow from soiled-dish-receiving 
counter to dishweshing — to clean dish 
storage—to dining hail 

3. **ln'* and "out” doors from dining hail 
to serving counter with adequate space 
for circulation 

4. Closing doors or shutters for ail open¬ 
ings between kitchen and dining hail 
to control noise 

5. Work aisles 42 in. wide between range 
and cook's table and between cook's 
table and serving counter 

6. Separation of dishwashing area from 
food preparation area by means of 
counts, s or wall 

7. Adequate counter apace for return of 
most dirty dishes at one time 


1236 








Recreation and Entertainment 
CAMPS AND CAMP FACILITIES 





X ' 

' lA-16 

L*''J 

1 


Ai5 



A-T 

J 


A-iZ 

_ i.y 


vl 

AS 





1 

11 

^ 1 S«r*v>wcs couKJTEia 

■ran « 


CLtAW OtSM SroCAOE 


CUMDER) 


6B(2VIKjd 


X 

OISMWASMIUG 



soiLap oiSM 

CDUsrreR. 


Fig. 18 Kitchen wing for central lodge. Six to eight troops, tingle camp. 



R^nge 

Refrigerator walk-in 

Refrigerator reach*in 

Sink, vegetable; 24’ i 24'* i 12*' deep 

Sink, poi-and-pan; 30" * 30 " * 15" deep 

Sinks and counter: I. wash; 2. rinse; 3. disinfect 

Water heater 

Hot-water storage tank 

Mixer—20-quart capacity 

Peeler 

Cook's table with utensil rack 
Baker's table 

Hood grease filters and exhaust fan 


Equipment and Layout-Dining Hall The dining hall 
should provide for the following: 

* Tmbies Smooth lop, with imperviouB 
surface without cracks or raised edges 4 by 
6 ft. each to seal eight for family-style dining. 
(Folding tables are desirable if dining hall ia to 
be used for other activities.) 

* Chmirs or Benches Either are suitable. 


(Folding chairs are desirable if dining hall is 
to be used for other activities.) 

• Firepfece Desirabis for atmosphere, but 
not effective for heating whole area. 

• Drinking founteins Desirable. (Provide 
also for supplying table water.) 

• Trmtfic Flow Arrange for the following in 
dining hall: 

1. Wide doors (opening out) on at least 


three sides of dining hail for easy move¬ 
ment of campers 

2. Four-foot clear aisles for waiter traffic 
from each table to serving and soiled- 
dish counters 

3. Ample open area (at least 10 ft) around 
serving doors and soiled-dish counter 

4. Clear aisles (at least 4 ft wide) to all out¬ 
side doors 
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Miscellaneous 


FARMSTEADS 


ZONE PLANNING 

Zoning, as in Fig. 1, is a useful tool in planning 
new or remodeled farmsteads after the general 
site has been selected. Although 100 ft-wide 
zones are shown, wider ones are often desirable. 



For a farmstead with a family living area, place 
the house at the center of the planning zones. 
For a farmstead without a house, the form court 
is usually the center, because vehicles, materials, 
and labor tend to work from the court. These 
100-ft bonds ore activity zones, and they help 
locate major activity areas, help preserve a desir¬ 
able family living environment, and they encour 
age spreading the farmstead out. leaving space 
for present operations ond future expansion. See 
Figs. 1 and 2. 

Zone 1—Fomily Living Lawns, recreation space, 
flower and vegetoble gardens, and guest parking 
are close to the house. Protect Zone 1 from noise, 
odor, and dust as much as possible. 

Farm^teod Planning Handbook, Midwest Plon Service, 
Iowa State University, Amei. Iowa, 1974. 


Zone 2—Mochinery Center Shop, storage, and 
related services that are relatively quiet, dry, and 
odorfree are in Zone 2. Consider screening the 
center from family view. 

Much of the driveway and form court moy be 
in Zone 2. Put fuel and chemical storage toward 
the outer edge—near the machinery, but remov¬ 
ing odors, fire danger, and some hazard to chil¬ 
dren perhaps 200 ft from the home. 

Zone 3—Groin, Feed, and Some Livestock These 
areas cause dust, noise, traffic and odor, and 
are therefore moved another zone further from 
the house. 

Groin and feed handling and processing re¬ 
quire electric power and good vehicle access. But, 
keep heavy equipment, large dryers, and fire haz¬ 
ard away from the house. Zone 3 is a compromise. 

Small animal units may also be in Zone 3,- that 


la. Four ptanrung zone*. 

If the road is busy, or if a tree windbreak is between the 
house and the road, set the house back further than 
100 ' 



1b. Exampfe: Livestock enterprise north of the road. 

Major centers hving, livestock Seconoarv centers: rna- 
chmery, gram Onu driveway serves all centers, a 
separate drive could servo a new largo livestock unit. 

The living area can be screened from other areas, yet it 
IB convenient for family use, visitors, and observaiion 
Leave space nr^ar ail areas tor expansion 



1c. Example: Grain enterprise north of the road. 

Major centers living, gram Locate machinery and supply 
areas lor convenience and accessibility. 

Fig. 1 Formsteod plonning zones. Zones help the 
plonner organize eoch activity ralativa to oil other 
activities, ond to allow for ooch planning foctor for 
ooch activity. Each zone is 100 ft wide—less space 
may lood to crowding, ond widor zonos oro often 
desirable. The areas of the zones os shown oro: Zono 
1 = 0.7 ocro; Zono 2 — 1.6 ocros; Zono 3 — 2.3 ocros; 
Zono 4 = 2.8 ocros. The first three zones include most 
basic buildings and equipment and use obout 4.6 
ocros. 


2a. Farmstead wost of the road. 2c. Farmstead north of the road. 

Some Winter winds come from the NW Locale the A good tnUiiioii between house, windbreak, hvi-stock 

house as far west arnl the livestock area as far north. center ami main »o.Mf is easy wim Hus layout 

os practical 



livestock area NE is desirable An alternate drive loca 2d. Farmstead aast of the road. 

lion makes a good layout if the house and machine As m 2c. guod layout is easy assuming drainage and 

center can be reversed other factors permit bus dirditgemeni 


Fig. 2 Formsteod and main rood rolotionships. Only major octivity centers ore illustrotod. Locotion within 
the formsteod oroo is also determined by many other foctors, such os droinogo, oloctric and woter 
linos, sewage system, and topography. 
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it, small animals or a small number of animals 
may not seriously degrade family living. A live¬ 
stock unit close to the house is convenient for 
active management of maternity and nursery units 
or for care of pet or hobby animals. 

Zone 4—M«|er Livestock FociliHes A large unit, 
whether confined to o building or on drylot, cre¬ 
ates demand for adequate space, drainage, 
waste management, access, loading facilities, 
feed distribution, and other services. It also cre¬ 
ates noise, dust, traffic, and odors. Space for 
expansion is usually important. Locate major live¬ 
stock production in Zone 4 or beyond. 

Moving away from the old farmsteod is fre¬ 
quently the most economical, as well os sotisfoc- 
tory, way to solve mojor expansion problems. 


Zone planning applies to both cash grain and 
livestock forms. A grain farm can become a live¬ 
stock farm and vice verso, so allow for both grain 
ond livestock in your master design, to protect 
future growth, efRciency, and sale value. Adjust¬ 
ing to changes in heolth, labor supply, or econom¬ 
ics can be difficult unless space is available for 
expanded and new focilities. 

Permsteed and Moln Rood 

The illustrations in Fig. 2 show some of the prob¬ 
lems encountered in designing a farmsteod plan. 
Prevailing winds ore assumed from the NW or 
W in winter, and from the NW, SW, and SE in 
summer. 

Fig. 2o shows spoce between buildings, on ode- 
quote court, and a good windbreak for windy 


climates. But, the house is SE of the livestock, 
so some winter winds will carry odors to the living 
area. If possible, plan the house further west or 
southwest and the livestock center further north¬ 
east. 

In Fig. 26 a straight drive would permit north 
and northwest winds to blow directly toward the 
court. The layout can be improved by exchanging 
the house and machinery centers and using the 
alternate drive location shown. 

In general, study prevailing wind directions. 
Position the house so that fewest winds blow to¬ 
ward it from the rest of the farmsteod during 
the times of the year when dust, noise, odors, 
and insects are problems. Using the zones as de¬ 
scribed, locate the other activity areos. 
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All buildings should be arranged so that they 
can be reached by truck. The service yard and 
drives should allow plenty of room for traffic. 
Buildings can be planned so that there are 
large doors with plenty of head room and no 
interior posts. If buildings are planned this 
way then a tractor with a blade can clean live* 
stock buildings and loading and unloading can 
be a mechanical operation instead of back¬ 
breaking labor. Figure 1 shows traffic flow. 

A good farmstead plan takes advantage of 
natural influences. The sun's movement from 
east to west warms three sides of buildings 
if they are laid out square with the compass. 
Soma buildings — such as corncribs. two-row 
central farrowing, and stanchion barns need 
the warmth or light of the sun on both the east 
and west. For that reason they should be built 
with the long axis north and south. Poultry 
laying houses and one-row farrowing houses 
usually face south and have most of the win¬ 
dows on the south side (Fig. 2). 

Buildings can usually be placed so that they 
will shield workers and animals from winter 
wind without making it any harder to do the 
chores. Putting major openings and windows 
on the south and east will trap the sun's heat 
and, thus, give additional protection from the 
cold. The sun will also help to dry out livestock 
buildings where too much moisture is often a 
problem. 

Service yards, barn lots, and farm structures 
require well-drained locations. The service 
area should, of course, drain away from the 
farmhouse. Raised ground is ideal for a farm¬ 
stead setting — giving scenic advantages as well 
as good drainage —but a gentle slope in one 
direction can often be developed effectively. 

Rolling land can add interest to a farmstead 
setting. And, if it is properly handled, it need 
not interfere with the efficiency of operations. 
An arrangement that follows the contour of the 
land will make maintenance easier and will 
improve appearance. Sometimes it may be 
necessary to reduce the slope or improve drain¬ 
age by grading. 


Fi*.1 


Fig. 2 


Livinu Center 

The farmhouse should be fitted into its sur¬ 
roundings. Sunlight, direction of prevailing 
summer and winter winds, views (both those 
that already exist and those that can be devel¬ 
oped), and location of the public road and drive¬ 
way should all be considered (Fig. 3). 

If the doors are on the east or the south side 
of the garage, you will have less trouble with 
snow than if they are on the north or west. 

Farm Service Yard 

A farm service yard makes it easy to get from 
one activity center of the farmstead to another. 

It reduces the number of gales necessary—or 
does away with them entirely. It provides room 
to maneuver farm machinery and helps make 
the whole farmstead look more unified. The 
space in the yard gives some fire protection 

From Farm Arrangamants, published by 
the Boy Scouts of America. Fig. 3 
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without incrBoaioQ the diatance that haa to be 
traveled from one building to another. Lighta 
near the center of the yard will illuminate the 
approach to all buildinga and lota (Fig. 4). 

The aervice yard ahould have direct acceas 
to fielda and to the road. Where the service 
yard or lanes enter fielda, cattle guards can 
often be used to advantage instead of gates. 
Notice the grate in the lane that discourages 
cattle from crossing, but does not prevent 
walking or driving a vehicle over it- 

The service yard's dimensions, of course, 
depend on the si<e of the farm and the number 
of enterprises. Eighty feet or eight poles is the 
minimum width needed where vehicles ore to 
be turned around, and a greater width is better. 

The yard may be square, rectangular, L* 
shaped, or of any other shape—Just so it re¬ 
mains uncluttered. Gravel or crushed rock is 
desirable where traffic is heaviest. Other areas 
should be sodded to improve the appearance- 


Machinery Canter 

Keep farm machinery in a central storage build¬ 
ing rather than distributed around the farm¬ 
stead in driveways, small sheds, or leantos of 
livestock buildiitgs. An advantage of the ma¬ 
chinery center is that it is more convenient 
for making repairs and servicing equipment. 
If the automobile is kept there, the building 
should be closer to the house than would other¬ 
wise be desirable. 

Sometimes the machinery center may be 
located along the lane to the fields. This is 
desirable if space in the farmstead area is 
limited or if all machinery traffic is confined 
to lanes within the farm. The warehouse type 
of building (with end doors) can be set Just to 
one side of the lane. The side-opening type 
of structure needs to be at least 30 ft or 3 poles 
from the lone for convenience in getting In and 
out (Fig. 5). 

Unless room is allowed for expansion, 
future shelter space may have to be separate. 
A location that will allow an extension on one 
end is desirable. 


Grain Center 

Usually grain is stored at the farmstead, al¬ 
though some grain forms have cribs in a field 
near a good market road. Storage at the farm¬ 
stead reduces the chance of loss by theft 
and is also more convenient if a substantial 
amount of grain is fed on the form (Fig. 6). 

A spot within the service yard is beat — 
preferably near one side where there is ample 
room for the use of elevators, trucks and wag¬ 
ons. The grain center should be accessible 
without opening gates. If natural drying is 
depended upon, a location where sunlight and 
air can reach the walls of cribs is important. 

The grain center itself may be a crib, a com¬ 
bined crib and granary, or one or more groin 
bins. Elevating, filling, and emptying equipment 
can be arranged so that ail grain is stored at 
ground level. Bins may be placed either in a 
circle around an elevator or in a straight line 
along the service yard border (on livestock 
farm, they may be next to the feeding area) 

When the grain center is combined with a 
feeding center, space should be allowed for 
a structure to house feed-processing equip¬ 
ment. If the grain center has been properly 
related to the feeding center, the feed can be 
easily fed to the livestock. 


Feeding Center 

On livestock farms the grain storage and pro¬ 
cessing center that has been described should 



Fig. 4 


Fig. 5 



SERVICE VARD 


4 





Fig. 6 



Fig. 7 
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bo one of the units making up the feeding cen* 
ter. Shelters for one or more classes of live* 
stock, storage units for feed and bedding, lots, 
and feeding floors would also be included. 
Putting grain storage close to these other struc* 
tures will, of course, save labor. Precautions 
against lightning and spontaneous combustion 
will help to take care of any increased fire 
hazard (Fig. 7). 

In arranging the feeding center, take into 
account both sunlight direction and the direc* 
tion of prevailing winds. Protection from winter 
wind is, of course, important —at the same time 
sheltered areas should gal as much sunlight 
as possible. The center should be located so 
that the prevailing summer wind carries live* 
stock odors away from the living area. 

Structures for storing hay, silage, and bed¬ 
ding should be easy to get to from the service 
yard. Filling them will then be more convenient. 
For greater convenience, arrange the feeding 
area so that it does not have to be entered when 
grain is being unloaded for storage. 

Paved feed lots are highly recommended. 
Feed lots for both cattle and hogs are best 
located near the feed storage and processing 
center This is not always possible, however, 
when existing arrangements are being adapted 
for modern feeding equipment. In such a situ* 
ation a mechanical conveyor or a blower-pipe 
arrangement might be used to move feed to 
bunks some distance away from the immediate 
feed center. 


Dairy Center 

Dairy structures (loose-housing or stanchion 
barn systems) should be on the side of the 
service yard closest to lanes and pastures. 

The most compact system uses the stan¬ 
chion barn. Usually, the long axis of the barn 
is north and south so that sunlight will strike 
both sides of the building. Exceptions, how¬ 
ever, present no serious difficulties. The milk 
house or milk room is preferably located near 
the middle of the stanchion area and on the 
scM-vice yard side. Sometimes a short driveway 
from the service yard to the milk room may be 
necessary. For efficiency in feeding, the silo 
and feed room should also be about halfway 
from each end of the stanchion lines — usually 
on the side opposite the milk room. Where 
possible, the silo and feed storage should be 
accessible from the service yard, but this is 
less important than access to the milk room 
if a choice must be made (Figs- H and 9). 

The loose-housing system consists of sev¬ 
eral units: a feeding area and hay storage, a 
bedded area and bedding storage, a milking 
unit with feed bin, and a milkhouse. It is less 
expensive to build but takes more space. These 
units should be arranged to allow sunlight in 
the bedded area while shielding the space from 
winter wind. An L*shape arrangement can often 
be formed with one side of the L made up of 
the bedded area and bedding storage. The other 
side would consist of the feeding area and hay 
storage. Sometimes the location of the ser¬ 
vice yard may make a straight-line arrangement 
desirable, although such an arrangement gives 
less wind protection than the L-shape. Doors 
to hay and bedding storage should be acces¬ 
sible from the service yard or from a lane lead¬ 
ing to the yard. 

The bunker silo is supplied and packed by 
tractor. Silage is protected by a waterproof 
covering that is rolled back gradually to per¬ 
mit feeding all across one end. 

The milking unit should be located between 
the bedding and feeding areas. To reduce steps, 
the milk house should be near the milking 
unit. With pipeline equipment, it is important 


Fig. 8 
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to locate the milk house so that a minimum of 
piping is required. 

Poultry Center 

The following suggestions are made for typical 
farm poultry enterprises — not commercial 
poultry establishments (Fig. 10). 

Provide a definite poultry center rather than 
allow a run<of*the*farmatead arrangement. As 
a general rule, it should be where the prevail¬ 
ing summer wind will carry odors and feathers 
away from the living area rather than toward 
it. Other than that, the location will depend 
on the system of handling the flock. 

Adult stock should be confined to the house 
or at least kept in a fenced yard. If you use a 
poultry yard, you may wish to rotate it with 
the garden. This system has advantages for 
sanitation as well as for productive gardening. 
But never apply poultry manure during the 
gardening year. 

When poultry is confined, the house should 
be readily accessible from the service yard. 
Often a good location is next to the border of 
the service yard, provided there is enough 
space to allow for future expansion of the 
poultry house. 

Unless the operation is large enough to )us* 
tify storing feed within the poultry house, the 
house should be fairly close to the feed center. 
A southern exposure that will admit the maxi¬ 
mum amount of sunlight is also important. 
Water should be piped into the house. 

Power. Water, and Sanitation Facilities 

A well located in the living area of the farm is 
desirable from a sanitary standpoint, since 
the house should be on the best-drained area 
of the farmstead. You may. however, prefer a 
location closer to the center of water consump¬ 
tion or between the house and the livestock 


feeding area. Direct access to the well from 
the service yard is desirable but not necessary. 

The leader supplying electricity to the pump 
should come directly from the meter. In laying 
out the water system, it is important to keep 
lines as short and straight as possible. A pipe¬ 
line run straight to the barn from the storage 
tank, with side branches to the poultry house, 
hog house, pastures, shop, and garden is prac¬ 
tical in most situations (Fig. 11). 

A modern sewage disposal system consists 
of the house sewer, septic tank, and a disposal 
field. The sewer line from the house to the 
septic tank, as well as the line to the distribu¬ 
tion box. must be watertight and rootproof. 
The disposal area should be on open ground, 
generally out of range of tree roots. 

Windbreak 

Good planning guards against winter winds. 
Because the winter wind is normally from the 
northwest, the windbreak of trees should be 
planted on the north and west sides of the 
farmstead (Fig. 12). 

On level or nearly level land, the ideal dis¬ 
tance between windbreak and areas requiring 
the most protection such as house, livestock 
shelter, and feeding areas-is about 150 ft or 
16 poles. The maximum distance is 300 ft or 
30 poles. Since the zone of noticeable protec¬ 
tion is equal to about ten times the height of 
the trees, they would have to be 30 ft high 
before giving protection to areas 300 ft away. 

At the same time the windbreak should not 
be closer than 6 poles to commonly used areas, 
and 8 or 10 poles would be better. Snow may 
accumulate in the immediate lee of the wind¬ 
break, particularly during the early years of 
planting. Also, sir movement in summer is poor 
as soon as the trees grow tall enough to give 
protection. Buildings infrequently used in win¬ 
ter may stand near the windbreak, provided 


roofs are steep enough to keep snow from 
accumulating. Poultry and livestock sensitive 
to heat should not be kept in these buildings 
during the summer. 

For satisfactory protection, trees should be 
in three rows 14 ft apart. A permanent fence 
around the windbreak is essential to keep out 
livestock and poultry. It should be at least 6 
ft from the rows of trees, making the total 
minimum width 40 ft or 4 poles. Length of the 
windbreak depends largely upon the size and 
shape of the farmstead. It is often desirable 
to extend the windbreak 5 to 10 poles past 
the area needing protection. 

While the windbreak will ordinarily follow 
the straight lines of field and lot boundaries, 
a diagonal or curved line may sometimes bo 
desirable. For example, where the land surface 
slopes sharply to the northwest away from the 
farmstead area, planting the trees on the con¬ 
tour will place them higher on the slope, giving 
earlier protection. Or it may be possible to 
avoid a poorly drained area with a curve or 
diagonal arrangement. 

For the best protection, the windbreak 
should be continuous and uninterrupted. So if 
possible, access to fields on the north and west 
should be at either end of the windbreak. If a 
lane through the windbreak is necessary, open 
gaps should bo avoided, especially at the criti¬ 
cal northwest corner. If the lane logically fits 
hero, and principal traffic is to the north, the 
north-south strip should extend about 5 poles 
beyond the east-west strip. This arrangement 
will protect the opening from all winds of 
the northwest quarter except those In the 
north. 

If it is necessary to have a gap at some point 
along the strip, the corner section should be 
farther from the farmstead than the end sec¬ 
tion. This arrangement is advantageous for a 
farmstead that narrows toward the east or 
south. 
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Th« physical condition and design of animal 
facilitiea to a great extent determine the effi¬ 
ciency and economy of their operation and 
greatly influence standards for animal care. 
A well-designed, properly maintaincKf facility 
is an essential element in good animal care. 

Functional Areas 

The design, scope, and sise of an animal facil¬ 
ity depend on the nature of the research activ¬ 
ities to be conducted therein, the number of 
animals to be housed, the requirements. for 
flexibility in the housing of different species, 
its physical relationship to the rest of the insti¬ 
tution, and its geographical location. The fol¬ 
lowing functional areas are considered essen¬ 
tial in a modern animal facility: 

1. A separate building, a separata wing, one 
or more floors, or separate rooms where ani¬ 
mals can be housed apart from areas of human 
occupancy A sufficiant number of animal 
rooms or areas are required to assure sep¬ 
aration of species when necessary, or isolation 
of individual projects; to provide for the re¬ 
ceipt. quarantine, and isolation of animals; 
and to provide for their routine and special¬ 
ized housing. 

2. Specialized laboratories or areas contig¬ 
uous with or near the animal housing areas for 
activities such as surgery; necropsy; intensive 
poatsurgical care; radiography; preparation of 
special diets; and the diagnosis, treatment, 
and control of laboratory animal diseases. If 
radioisotopes, toxic substances, or pathogens 
are to be used, special facilities or areas must 
be provided. 

3. Receiving end storage arees for food, 
bedding, supplies, and aquipment. 

4. An office for the administration, super¬ 
vision and diraction of the facility. 

5. Showers, sinks, lookers, and toilets for 
personnel. 

6. An aree for washing and sterilizing equip¬ 
ment and supplies. 

Depending upon the volume of work, a well- 
aquipped cleaning area includes fecilities such 
as a cage-washing machine: a bottle- or glass¬ 
ware-washing machine; a rack-washing ma- 
china or area; a waste can-washing machine 
or area; e utility sink; an autoclave for equip¬ 
ment, food, and bedding: and separata areas 
for holding soiled and clean equipment. 

7. An incinerator capable of burning all 
animal waste and refuse, or facilities for safe 
and sanitary storage of such waste prior to 
removal. 

8. An area suitable for food consumption 
should be provided if personnel regularly eat 
in the facilities that house animals 

Servict ArMt in Relation to the Total Size of 
the Animal Facilities 

1. An area or areas equal in square feet to at 
least 25 percent of the antmai housing space 
should be set aside for the service functions 
of the animal facility. The service functions in- 

Guide for Labormtory Animat Facilities and 
Care. National Institute of Health, Department 
of Health, Education and Welfare. Washington, 
DC 1968 
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elude such activities as cage washing and 
sterilization, storage, diagnostic laboratory 
and office activities, receiving and quarantining 
of animals, and refuse disposal. 

2. Where an animal facility is 1,000 sq ft or 
less in size, it may be possible to carry out the 
service functions in an aree that serves other 
activities as well. However, a separate facility 
should be available for washing and sanitizing 
animal cages. 

3. In a facility up to 10,000 sq ft in size, 
separate rooms or areas should be provided 
for the following service activities: 

а. Receipt and quarantine of newly received 
animals 

б. Receipt and atorsge of animal food and 
supplies, including refrigeration 

c. Cleaning, sanitizing, and storage of cages 
and equipment 

d. incinerator or protected area for refuse 

e. Lavatory facilitiea for personnel 

f Office for supervisory and administrative 
personnel 

Q Laboratory facilities 

4. In institutions having several saparate 
animal housing facilities, or one large area, 
which total more than 10,000 sq ft, rooms or 
areas should be provided for ail of the service 
functions listed in item 3 above. In addition, 
clinical laboratory facilities should be provided 
for the diagnosing of animal diseases 

Some duplication of service areas may be re¬ 
quired if the animal facilities are widely dis¬ 
persed. 

Physical Relationship of Animal Facilities to 
Research or Teaching Labofatories 

Animal housing areas support research and 
teaching laboratories. Oood snimal husbandry 
and human comfort require physical separation 
of animal facilitias and human occupancy areas 
such as offices snd laboratories. This can be 
accomplished by locating the animal quarters 
in a saparate wing or on a separate floor in a 
multistory building, or by providing a separate 
building for animal housing. A one-story 
building for animal housing permits the most 
efficient and economical animal care opera¬ 
tion, since vertical transport is avoided; how¬ 
ever, this may be the least desirable choice for 
the research workers because of inaccessi¬ 
bility to their laboratories. Efficiency snd 
economy in utilization of the resaarch workers' 
time must be considered in planning animal 
facilitias- Careful planning should mska it pos¬ 
sible to locate the animal areas ad^acant to or 
near the laboratory areas; but they should be 
physically separated from the laboratories by 
barriers such as entry locks, separate corri¬ 
dors. or separate floors. 

Many institutions have recently acquired end 
developed farm type facilities. These are useful 
for conditioning, isolation, quarantine, and 
long-term housing and maintenance of targe 
domestic animals. 

Construct ion Guiddinos 

Maintenance coats as well as initial construc¬ 
tion costs should be considered when selecting 
building materials, and these materials should 
facilitate efficient and hygienic operation of the 


animal quarters. Durable, waterproof, fire- 
resistant seamless materials are most desirable 
for interior surfaces. Paints and glazes, in 
addition to being highly resistant to chemical 
solvents, cleaning agents, and scrubbing, 
should be highly resistant to high-pressure 
sprays and impact. 

1. Cortidort Corridors should be at least 7 ft 
wide to permit easy flow of personnel and 
equipment. The floor-wall junction should be 
coved to facilitate cleaning. Provisions should 
be made for curbs or guardrails or for bumpers 
on equipment to protect the walls from dam¬ 
age. Exposed corners should be protected by 
reinforcing them with steel, or another durable 
material up to a height of 6 ft. Corridors leading 
to dog kennels should be provided with s noise 
trap such as a double-door entry lock. Where- 
ever possible, access to utilities such as water- 
lines. drainpipes, and electrical connections 
should be through service panels or shafts 
located in the corridors outside the snimal 
rooms. 

2. Animal Room Ooori Animal room doors 
should awing toward the corridor only if there 
is a recessed vestibule. They should be at least 
42 in. wide and no less than 84 in high to per¬ 
mit easy passage of racks and equipment. The 
doors should fit tightly within the frames and 
sills, and the frames should be completely 
sealed to provide a barrier against the entrance 
or harboring of vermin. Metal or metal-covered 
doors are preferable. They should be equipped 
with kickplates and be self-closing. Recessed 
handles are recommended. Viewing windows 
are desirable. 

3. Exttrior Windowt Exterior windows and 
skylights are not needed in the animal rooms if 
adequate ventilation and lights are provided. 
If windows are provided, it is preferable that 
they be nonopening, without sills or horizontal 
surfaces where dust cen collect, of an in¬ 
sulating construction (in areas of temperature 
extremes), and sealed with a material that will 
withstand repeated washing and disinfecting. 
If windows are opened for ventilation pur¬ 
poses, effective screening is essential. 

4. Floors Floors should be smooth, water- 
prof^f, nonabsorbent, nonslip, wear resistant, 
acid and solvent resistant, capable of being 
scrubbed with detergents and disinfectanta, 
and capable of supporting racks, equipment, 
and storage areas without gouging, cracking, 
or pitting. Depending upon the functions 
carried on in specific areas, the materials 
specified should be of a monolithic nature or 
should have a minimum of joints. Some mate¬ 
rials that have provan satisfactory are ter- 
razzo, cupric oxychloride cement, smooth 
hard-surfaced concrete, neoprene terrazzo. 
and special hardened rubber-base aggregates. 
A continuous waterproof membrane should be 
provided. Where sills ere installed at the en¬ 
trance to the room, they should be designed 
so as to allow for the passage of equipment. 

5. Walls Walls should be monolithic, water¬ 
proof, painted, glazed or smooth, free of cracks 
or imperfect junctures at the door, ceiling, 
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corners, or utility penotrationt. Malarial* 
should ba acid or solvant raaistant, capabia ol 
withstanding scrubbing with datargants and 
diainfactants. Tha walls must bs capabia of 
withstanding watar undar high praasura. Pro¬ 
vision should ba mada to protact walls from 
damaga by movabla aquipmant. 

6. Ctilkigi Callings formad by tha concrata 
floor abova ara satisfactory if propariy 
smoothad, aaaiad. and paintad. Furrad callings 
of plaatar or fira coda plaatarboard should ba 
saalad and paintad with a washabia finish. Ex* 
posad pipas and fixturas at oaiiing iaval ara un* 
daairabla, aspaciaiiy in nonhuman primata 
rooms, bacausa of tha probiams craatad by 
ascapad animals. 

7. VsntUstiofl, Tempsrstvrs, and Humiditv Comrol 

a. Effactiva vantilation is nacasaary to main¬ 
tain a low ooncantration of atmospharic con¬ 
taminants, such as odors or microorganisms, 
to ragulala room lamparalura and to promote 
comfort. Important factors for proper ventila¬ 
tion ara tamparatura, humidity, and air mova- 
mant. Tha ability to maintain odorlaaa facili¬ 
ties depends upon the number and species of 
animals houssd, and tha sanitation practices, 
as wail as upon a proparly designed ventila¬ 
tion system. 


b. Ideally, a system should permit individual 

adjuatmanta within ±2’*F for any tamparatura 
within a range of 65® to 05® F. Tha relative 
humidity should ba maintained year round 
within a range of 30 to 70 paroant, according 
to tha needs ol tha species being maintained. 
A mechanical vantilation system is nacasaary 
in moat indoor facilities to meat thaaa raquira- 
manta. Air conditioning is highly racommandad 
since it promotes environmental stability. 
Tamparatura and humidity should ba controlled 
individually in each animal room or groups of 
rooms serving a common purpoaa. Tha animal 
facility and human occupancy araas should 
ba ventilated separately. Tha system should 
provide frequent changes of room air without 
drafta. Tan to fiftaan changes par hour ara 
racommandad. Thera should ba no racircula- 
tion of room air unlasa it has been filtered to 
remove contaminants. An accaptabla altarna- 
tiva is to provide cone control with limited re¬ 
circulation of room air. Operation of tha system 
at 74^::t4®F and 50 20 paroant relative 

humidity, using 100 percent fresh air during 
temperate weather and 50 paroant fresh air 
during periods of tamparatura axtramas is ac¬ 
ceptable for situations where routine housing 
of animals is tha primary requirement. 

c. Maintenance of a given room tamparatura 
within avsn closer toiaranoas. such as ^ 1 ®F, 


and of relative humidity within 5 paroant, using 
100 paroant fresh air at all times, may ba re¬ 
quired for certain experiments. Such controls 
may ba aasantial, for example, where precise 
environmental studies ara In progress. Record¬ 
ing devices for tamparatura and humidity 
should ba installed in such rooms, together 
with a failura alarm system that may control 
utilities and air supply. Tha sensing elements 
should ba placed at approximately tha averaga 
level of tha animal cage floora. 

d. If small animals (for example, dogs and 
rabbits) are housed outdoors with no access to 
indoor facilities, provisions to aid their natural 
temperature regulation are asaantiai. When tha 
ambient tamparatura falls below 50® F, soma 
form of shelter and clean nesting materials 
should ba provided. Materials such as shav¬ 
ings. straw, or paper can be used. Whan tha 
ambient temperature exceeds 85° F, shade 
must ba available and animals should ba able 
to burrow or lie on materials aavaral degrees 
cooler than tha surrounding air. 

8. Power ind UghtiiKi The electrical system 
should provide ample lighting, sufficient power 
outlets, safety provisions (such as explosion- 
proof outlets in rooms where volatile, ex¬ 
plosive anesthetics may be used), and water¬ 
proof outlets where water is used in cleaning. 


Suggastsd Spac8 for the Routine Housing of Laboratory Animals 



Weight or 

Species 

age 

Dogs" 

Up to IS kg 

15 to 30 kg 
Over 30 kg 

Up to 15 kg 

15 to 30 kg 
Over 30 kg 

Cats. 

. . Up to 4 kg 
Over 4 kg 

Nonhuman 

Up to 1 kg 

primatest 

1-3 kg 

4-6 kg 

6-10 kg 

Over 10 kg 

Rabbits. 

Up to 4 kg 
4-5 kg 

Guinea pigs . .. . 

. . Up to 350 g 


Over 350 g 


Up to 350 0 
Over 350 g 

Hamsters . . . . . 

, . . . • . . 


Rats. 150-250 Q 

Mice. 20 0 

Chickens 

(adultly 




Overall size 


Number 

Housing 


Type of 
housing 


I inches 1 


of 

area/animal 

Width 

Depth 

Height 

animals 

Soft 

Sq in 

Pen or run 

48 

72 


3 

6 


Pen Of run 

48 

72 


2 

12 


Pen or run 

48 

72 


1 

24 


Cage 

36 

32 

32 

1 

6 


Cage 

46 

36 

36 

1 

12 


Cage 

Refer to footnote 1 





Cage 

18 

24 

24 

1 

3 


Cage 

24 

24 

24 

1 

4 


Group cage 

36 

48 

72 

3-8 

2-4 


or pen 

Cage 

18 

10 

18 

1-2 

0,8-1.2 


Cage 

24 

18 

24 

1-2 

1.5-3 


Cage 

24 

24 

30 

1-2 

2-4 


Cage 

30 

30 

36 

1 

6 


Cage 

36 

30 

48 

1 

75 


Cage 

18 

24 

16 

1-2 

15-3 


Cage 

24 

24 

16 

1 

4 


Individual 

8 

12 

8 

1 


96 

cage 

Individual 

12 

12 

8 

1 


144 

cage 

Group cage 

14 

20 

8 

2-4 


70-140 

Group cage 

18 

20 

8 

2-4 


90-160 

Individual 

8 

12 

a 

1-6 


16-96 

cage 

Group cage 

14 

20 

a 

Up to 10 


28 or 







more 

Individual 

8 

12 

8 

1-3 


32-96 

cage 

Group cage 

14 

20 

8 

4-10 


28-70 

Small group 

8 

12 

5 

5-10 


10-20 

Large group 

12 

18 

5 

10-20 


11-22 

cage 

Individual 

8 

18 

21 

1 

1 


cage 

Group cage 

36 

24 

24 

2-4 

1.5-3.0 
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9. OraillNQIl All waste fiituree and equipment 
should be connected to soil and waste pipes 
through traps- If floor drains are used, the 
drainpipes should not be leas than 4 in. in 
diameter. In heavy-use areas such as dog ken¬ 
nels. drains at least 6 in. in diameter are rec¬ 
ommended. A flushing drain, much like an 
ordinary toilet bowl, set in the floor, is an ef¬ 
fective aid in the disposal of solid waste A 
porous trap bucket to screen out solid waste 
provides an effective alternative to removal 
of solid materials through the drain. All drain¬ 
pipes should have short runs to the main, or 
they should be steeply pitched from the 
opening. When drains are not in use they 
should be capped and sealed to prevent any 
backflow of sewer gases. Lockable drain 
covers are useful in preventing use of the 
drains for disposal of materials which should 
be swept up and removed by other means. 

Floor drains are not essential in animal 
rooms for species such as rats, mice, or 
hamsters. Floors in such rooms can be main¬ 
tained satisfactorily by wet vacuuming, or by 
sweeping and mopping with appropriate disin¬ 
fectants or cleaning compounds. The recom¬ 
mended minimum pitch of floors, where floor 
drains are used, is In. per foot. Proper 
pitching of the floor is an essential element in 
establishing good drainage in animal rooms; 


particular attention should be paid to this de¬ 
tail in planning animal facilities. 

10. Slotage Artat: Food and Baddiog, Rahita, Equip- 
mint In areas where delivery schedules are 
reliable, the amount of space required for food 
and bedding storage con be held to a minimum. 
The best utilization is achieved by maintaining 
constant turnover. 

Bulk supplies of food and bedding should 
not be stored in antmal rooms. A separate area 
or room should be available in which food and 
bedding can be stored off the floor on pallets, 
racks, or carts. A continuing pest control pro¬ 
gram is essential. It is most desirable for the 
storage areas to be verminproof. 

Food storage areas should be physically 
separated from refuse areas. Temperatures in 
the storage rooms may be the ambient tempera¬ 
ture. However, it is good practice to hold 
packaged animal feeds (pellet rations) at 50' F 
or less. Refrigerated storage should be avail¬ 
able for meats, fruits, vegetables, and other 
perishable items. 

Separate storage for animal waste and dead 
animals is essential. Refuse storage areas 
should preferably be kept below 45® F to re¬ 
duce putrefaction of waste or animal carcasses. 
Obnoxious materials should be covered or 
packaged. The area should be constructed so 


that it can be kept clean and free of vermin. 

Adequate space for storing equipment is es¬ 
sential. This is on effective way to prevent 
clutter in animal rooms. All storage areas 
should be kept clean. 

11. Noita Control Noise, both from the animals 
and animal-care routines, is inherent in the 
operation of animal facilities. Noise may be 
undesirable because of its effect on personnel 
and on the animals themselves. Inasmuch as 
background and “operational" noise are an 
environmental factor in the control of animal 
experiments, they should be considered In the 
design of animal facilities. 

Ordinarily, species such as rats, mice, 
guinea pigs. cats, and hamsters do not create 
a disturbing amount of rtoise in animal facili¬ 
ties. Noise from a monkey colony can be 
troublesome, and. invariably, dogs are the 
cause of unwelcome noise. Barking is dis¬ 
turbing to personnel working inside and out¬ 
side of the animal facilities. It may also pose 
important public relations problems if there 
are residences near the laboratory. 

The physical separation of human and animal 
occupancy areas is the best way to minimize 
ail disturbances to laboratory personnel from 
the sounds of animals and animal-care rou¬ 
tines. 


Suggeitsd Space for the Routine Housing of Laboratory Animals (Continued) 


Species 


Weight or 
age 


Type of 
housing 


Pigeons .. 
Smell birds. 


Cattle (adult! 


Cattle (calves). 

Cattle (adult) . 
Horses 


Sheep and 
goats 

Female lArith 
young 
Adult male 
Hogs 

Adult sow 


0.5-0.8 kg 
100-130 g 
100-130 g 
350 kg 
460 kg 
550 kg 
650 kg 
750 kg 
550 kg 
650 kg 
750 kg 
50-75 kg 
1 Vl-10 mo 
Over 10 


500-750 kg 
500-750 kg 


Cage 

Cage 

Group cage 

Stanchion 

Stanchion 

Stanchion 

Stanchion 

Stanchion 

Pen 

Pen 

Pen 

Pen 

Group pens 
Group pens 

Loose 
housing^] 
Tie stall 
Pen 

Pen 

Pen 

Pen 

Pen 


Overall size 
(inches) 

Width Depth Height 


30 

6 

24 

42 

45 
48 
51 
54 

120 

120 

120 

46 


66 

144 


30 

10 

30 

56 

60 

64 

68 

72 

144 

168 

180 

72 


96 

144 


Number 

of 

animals 


15 

6 


6-7 

1-2 

24 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Up to 10 
Up to 10 


Housing 
Ares/animal 


So ft So in. 

_ 130-180 

_ 30-80 

. 30 


120 

140 

150 

24 

20-25 

30-40 

50-80 

44 

144 

15-22 


20-30 

20-30 

26-40 


Sow with 
pigs 

Adult boars . 

18-45 kg Pen 

45-100 kg Pen 


1 48-66 

1 30-80 

8-12 

12-16 


• These recommendations may require modifications according to the body conformations of particular breeds As a further general guide the cage 
dimensions should be. (a) the height of the dog at the withers, plus at least 6 in. Iheightl; (bl the length of the dog from the tip of the nose to the base 
of the tail, plus at least 6 in. (width and depth! i , 

+ These recommendations may require modifications according to the body conformations of particular species 

t Provide ample head room to stand erect without crouching 

*1 Loose housing is outdoor housing that includes an open shed tor shelter. 
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12. FtcilHwt fof Washing and Stariluing Equipmaiit 
and Suppiias An ama for waahmg and aterili* 
zation is assential to keep equipment physically 
clean, reduce obnoxious odors, minimize the 
spread of infectious diseases, and provide for 
the comfort of experimental animals. Washing 
and sterilizing are best done outside of the 
animal rooms in an area specifically designed 
for the purpose and centrally located, if pos¬ 
sible. Consideration should be given to such 
factors as: 

a. Location with respect to animal rooms, 
traffic flow that separates "clean” and "dirty " 
areas, elevators, ease of access, and disposal 
of waste 

b Soundproofing. 

c. Utilities such as hot and cold water, 
steam, floor drains, and electric power. 

d. Proximity to cage and equipment storage 
areas It is essential to provide separate 
holding areas for soiled and clean equipment. 


a. Insulation of walla and ceilings where 
necessary. 

f Ventilation with installation of proper 
vents and provisions for dissipation of steam. 

g. Access doors of sufficient width to assure 
free movement of equipment 

Large Animals 

For general purposes, large animals are de¬ 
fined as domestic animals, such as horses, 
sheep, cows, goats, and pigs. 

Conventionally, these animals are housed in 
pens and barns. Even when ambient tempera¬ 
tures fall below freezing, most large animals 
prefer to remain outdoors if adequate feed, 
water, bedding, and shelter are available. 

The housing of large, domestic animals in 
an urban research facility will parallel in many 
respects the housing of other laboratory ani¬ 
mals. Because of their size, however, special 


consideration must be made for their restraint 
and confinement. 

Space Recommendations for Laboratorr Animals 

The size of a cage, pen, or run. and the number 
of animals to be housed in each, are matters of 
professional judgment. The recommendations 
in the preceding table are based on the best 
available information concerning reason¬ 
able apace allocations for the routine housing 
of animals in experiments. They are included 
here os a guide, recognizing that it is impos¬ 
sible to delineate cage sizes with greater pre¬ 
cision due to varied research requirements. As 
has been implied the adequacy of the housing 
system must be under continuous review. 
More detailed housing standards for laboratory 
animals are available from the Institute of 
Laboratory Animal Resources, National Acad¬ 
emy of Sciences-National Research Council. 
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A greenhouse must be so designed that it 
admits the greatest possible amount of avail* 
able light. 

The structural system, therefore, must be 
minimal in bulk, yet strong enough to support 
the weight of the glazing system. Site selec¬ 
tion, building orientation, and roof pitch must 
all be considered with this in mind. VWhiie the 
glazing medium seiectod must be capable of 
high light transmission, it must also bo of a 
weight and kind and be framed so that break¬ 
age is a minimal hazard. 

A greenhouse is a transparent structure and 
cannot be insulated, so solar heat gain and heat 
loss are factors that must be considered. In 
spile of the difficulties inherent in the type of 
structure, temperature and humidity must be 
controlled to within a degree and a half in some 
cases. Then, too, plant requirements vary from 
dawn to dusk to dawn, and from one stage of 
plant growth to another. 

A temperature control system specifically 
designed for horticultural applications (rather 
than conventional heating and cooling systema) 
must be installed in the greenhouse to create 
and maintain correct environmental conditions 
in a consistent manner. 

There must be a means of introducing fresh 
air into the greanhousa on demand, and 
circulating it in an even pattern so that tempera¬ 
ture and humidity levels are uniform through¬ 
out the house. 

Instead of simple fenestration the grean- 
house must be supplied with some type of 
ventilating sash and/or a system by which air 
is introduced by negative pressure and dis¬ 
tributed through transparent ductwork, such 
ventilating systems being thermostatically con¬ 
trolled. 

Greenhouses are sometimes used for other 
purposes than plant production alone. Some 
are also teaching labs, research stations, or 
display houses. Some must have greater degree 
of aesthetic appeal than others, or conform to 
eziating architecture. 

While good light exposure, unpolluted air, 
and free-draining soil are all basic requirements 
of a plant-growing environment, greenhouses 
often have to be sited on crowded campuses 
and in induatrial areas. 

While the greenhouse designer does not 
always have a free choice when it comes to 
site selection, some requirements are indis¬ 
pensable. 

For instance, the greenhouse site should not 
be shaded by buildings or trees. Good natural 
exposure is preferable to a site where hills cut 
off late afternoon sun. A windbreak 100 or 
more feet away in the direction of the pre¬ 
vailing wind can help reduce heating costs. 

Avoid sites downwind of a heating plant or 
incinerator stack, or where toxic fumes from 
chemical laboratories can be drawn into the 
greenhouses. Proximity to fruit or vegetable 


Tho Greenhouse Design Manuel. Ickes- 
Braun Glasshouses. Inc., Deerfield, III., 1971 


Miscellaneous 

GREENHOUSES 


storage areas should be avoided because 
plants are sensitive to ethylene, if greenhouses 
are to be near other buildings, avoid if possible 
dark paved surfaces and heat-absorbing walls, 
which contribute to summer heat buildup. Low- 


lying ground has a tendency to flood during 
thawing out periods. 

And for obvious reasons greenhouses should 
not be located adjacent to playgrounds or 
ploying fields. 


Greenhouse Guidelines 


Greenhouse 
for use by 

Function of 
greenhouse 
operation 

Greenhouse 

design 

considerations 

High 

school 

Growing and/or maintaining small 
number of plant specimens for obser¬ 
vation. 

Space* 10 sq ft per student enrolled in 
course Requires consistent, day-to-day 
control of environment. 

Vocational 

school 

Providing basic experience in com¬ 
mercial crop production 

Space>20 sq ft per student enrolled in 
course Greenhouse should be small-scale 
edition of commercial operation with three 
separate temperature zones: SO-SS"^ min . 
60 min., & 86-1-® min. 

Liberal arts 
college, university 

Growing and/or maintaining plant 
specimens. Simple research projects 
involving small number of plants 

Space-10 sq ft per student using dept Of¬ 
ten greenhouse is part of Science Building 
complex and must conform to other architec¬ 
ture Of site. Many configurations possible 

Agricultural 

colleges 

Simulating commercial production of 
plant materials Propagating and fin¬ 
ishing zones One or more crops, such 
as cut flowers, pot plants, vegetables, 
ornamentals, etc. 

Space-100-1 sq ft per student in dept Lay¬ 
out. facilities, equipment, controls should be 
designed for horticulture! applications and 
equal to those used by commercial growers 

Scientific 

research 

Complex research protects involving 
numerous plants, multiple compart¬ 
ments for separate climates, precise 
data recording May require separate 
cluster of working greenhouses for 
major research projects 

Space-Vanes from 250 sq ft up per growth 
chamber or compartment, depending on type 
of research. 

Public 

conservatory 

Display of plant collections. Usually 
provides three climates-tropic, temper¬ 
ate. arid. May require separate cluster 
of working greenhouses for plant pro¬ 
duction. Municipal conservatories of¬ 
ten grow plant materials for all civic 
planted areas 

Space-1 % acres per million population 
Provide 40,000 sq ft working greenhouses 
to 20,000 sq ft display area. Display build¬ 
ings are enhanced by acrylic glazing, de¬ 
sign-oriented structural systems. Criteria for 
working greenhouses same as for commer¬ 
cial. 

Commercial 
growing operation 

Actual production of plant materials 

May include all stages from propaga¬ 
ting to finishing of single or multiple 
crops. 

Sp8ce-40,000 sq ft min for profit Glaze 
with glass, fiber glass, combination, use 
sloping or curved roof profile. Provide 1.000 
sq ft service area for 6.000 sq ft growing 
area Maximum environmental control justi¬ 
fied on basis of increased profitability Sin¬ 
gle or multiple units, compartmentalized or 
open ridge and furrow. 

Hobby 

gardening 

Growing and/or maintaining small 
plant collections, forcing bulbs, rooting 
seedings, etc. 

Space-100 sq ft min. Small prefabricated 
bldg with environment package provides 
neat-appearing, horticulturaliy adequate 
unit. 
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HORSE BARNS 


Properly designed, constructed, and arranged 
horse buildings and equipment give increased ani¬ 
mal comfort and performance, greater efficiency 
in the use of feed, and less expenditure of lobor 
in the care of horses. Also, attractive barns add 
to the beauty of the landscape. In serving these 
purposes, barns need not be elaborate or expen 
sive. 

BUILDINGS 

The primary reasons for having horse buildings 
are (1) to provide a place in which to confine 
horses and store feed and tack and (2) to modify 
the environment by controlling temperature, hu¬ 
midity, and other factors. 

Types and Sizes of Horse Barns 

Needs for housing horses and storage of materials 
vary according to the intended use of the build¬ 

Breeding and Raising Horses. Agriculture Handbook 
#394, U.S. Dept, of Agriculture, Washington, D.C.. 
1972. 


ings. Broadly speaking, horse barns are designed 
to serve (1) small horse establishments that have 
one to a few animals, (2) large horse-breeding 
estoblishments, or (3) riding, training, and board¬ 
ing stables. 

Various types and sizes of stalls and sheds 
are used in horse barns. However, in all types 
except the breeding shed, ceilings should be 9 
ft high and doors should be 8 ft high and 4 ft 
wide. The breeding shed should have a ceiling 
15 to 20 ft high and a door wide enough to 
permit entrance of vehicles. 

The recommended plons for different kinds of 
horse barns ore as follows. 

Smoil Horse Establishments These horse barns 
are for housing pleasure horses or ponies or rais¬ 
ing a few foals (Fig. 1). Box stalls should be 12 
ft square and tie stalls should be 5 ft wide and 
10 or 12 ft long. 

Build the stalls in o row and provide a combina¬ 
tion tack and feed room for units with one or 
two stalls. Use separate tack and feed rooms 
for units with three or more stalls. Generally, not 
more than a 1 -month supply of feed is stored 


at a time. The use of all-pelleted feed lessens 
storage-space requirements. 

Large Horse-Breeding Establishments Large es¬ 
tablishments need specially designed buildings for 
different purposes. They are as follows: 

1. Broodmare and foaling barn. This con be 
a rectangular building either with a central aisle 
and a row of stalls along each side or with two 
rows of stalls back to back surrounded by on 
alley or runway, i.e,, of the "Island" type. Most 
broodmare stalls are 12 ft square, although they 
may be up to 16 ft square. A stall 16 ft square 
IS desirable for foaling. A broodmare barn needs 
an office for records; toilet facilities; hot water 
supply; veterinary supply room; tack room; and 
storage space for hay, bedding, and grain. 

2. Stallion barn. This barn provides quarters 
for one or more stallions. It should have a small 
tack ond equipment room, and it may or moy 
not hove feed storage. The stolls should be 14 
ft square. 

Provide a paddock near the barn or, if possible, 
adjacent to it. The paddock can be any shape, 
but each side should be at least 300 ft long. 
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HORSE BARNS 


3. Barren more barn. Use on open shed or 
rectongulor building thot hos o combinotion rock 
and trough down the center or along the wall. 
Provide storage space for hoy, groin, ond bed¬ 
ding. Allow each animal 150 sq ft of space. 

4. Weanling and yearling quarters. Either cm 
open shed or a barn with stalls may be used. 
Both weanlings and yearlings may be kept in 
the some building, but different age and sex 
groups should be kept apart. When stalls are 
used, two weanlings or two yearlings moy be 
kept together. Stalls should be 10 ft square. 

5. Breeding shed. This should be a large, 
roofed enclosure thot has o laboratory for the 
veterinarian, hot water facilities, and stolls for 
preporing mares for breeding and for holding 
fools. The shed should be 24 ft square. 

6. Isolation quarters. These quorters are for 
sick animals and animals new to the farm. Use 
a small born thot has feed and water facilities 
and an adjacent paddock. Stalls should be 12 
ft square. 

Riding, Trolning, and Boordlng Sfoblet For this 
purpose, the quarters may consist of (1| stalls 
constructed back to bock In the center of the 
barn with on indoor ring around the stolls, (2) 
stalls built around the sides of the barn with the 
ring in the center, or (3) stalls on either side of 
a hallway or alleyway ond the ring outdoors. 
Box stalls should be 10 to 12 ft square ond tie 
stalls should be 5 ft wide and 10-12 ft long. 

Environmental Control 

Animals perform better and require less feed if 
they are raised under ideal conditions of tempera¬ 
ture, humidity, and ventilation. Environmental 
control is of particular importance in horse barn 
construction because many horses spend most of 
the time in a stall. The investment in environmentol 
control facilities must be balanced against the 
expected increased returns because there is a 
point where further expenditures for environmen¬ 
tal control will not increase returns sufficiently 
to justify added cost. 

Before the building is designed, it is necessary 
to know how much heat ond moisture a horse 


produces. Body heat production varies according 
to body weight, rate of feeding, environmentol 
conditions, and degree of activity. Under average 
conditions, a l.OOO-lb horse produces about 
1,790 British thermal units (Btu) per hour, and 
o 1,500-lb horse about 2.450 Btu per hour. A 
horse breathes into the air approximately 17.5 
lb, or 2.1 gal, of moisture per doy. 

Until more experimental Informotion is ovallo- 
ble. the following environmental control recom¬ 
mendations, based on confinement systems used 
for other classes of animals, may be followed. 

Temperoture A range of 45 to 75® F it satisfac¬ 
tory, with 55® considered best. Until o newborn 
foal Is dry, it should be wormed to 75 to 80®. 
This can be done with a heot lamp. 

Humidity A ronge of 50 to 75 percent relotive 
humidity is occeptoble with 60 percent preferred. 

Ventilation The born should have as little mois¬ 
ture and odor as possible, and it should be free 
from drafts. In a properly ventilated born, the 
ventilation system should provide 60 cubic feet 
per minute (cfm) for each 1,000 lb of horse in 
winter and 160 cfm per 1,000 lb of horse In 
summer. In summer, sotisfoctory ventilation usu¬ 
ally con be achieved by opening barn doors and 
by installing hinged wolls or ponels near the ceil¬ 
ing that swing open. 

Requisites of horse borns 

Whether a new horse layout is built or an old 
one is altered, all buildings, fences, corrals, and 
trees should be placed according to a master 
plan, for once established, they usually ore diffi¬ 
cult and expensive to move. The arrangement 
should make the best possible use of lond and 
should require little walking by attendants when 
caring for horses. 

All horse boms should meet the following requi¬ 
sites. 

Accesiibllily Borns should be on an all-weather 
roadway or lone to facilitate the use of horses. 


delivery of feed and bedding, ond removal of 
manure. 

Dryness Barns should be on high ground so 
water will drain away from them. 

Expondoble design Barns should be designed so 
they are easy to expand if and when the time 
comes. Often a building can be lengthened pro¬ 
vided no other structures or utilities interfere. 

Water ond electricity Water and electricity 
should be available and convenient to use. 

Controlled environment Borns should be built to 
modify winter and summer temperatures; main¬ 
tain acceptable humidity and ventilation,- mini¬ 
mize stress on the horses* nerves; and protect 
horses from roin, snow, sun, and wind. 

Reasonable cost Initial cost is important but dur¬ 
ability and maintenance should be considered, 
as well as such intangible volues as pride and 
satisfaction in the buildings ond odvertising volue. 

Adequote spoce Too little space may jeopardize 
the health and well-being of horses, but too much 
space means unnecessary expense. 

Storage areas Storage space for feed, bedding, 
and tack should be provided in the building where 
they are used. 

Attractiveness An ottractive horse barn in¬ 
creases the sale value of the property. A horse 
barn will have aesthetic value if it has good pro¬ 
portions and is in harmony with the natural sur¬ 
roundings. 

Minimum Rre risk The use of fire-resistant materi¬ 
als gives added protection to horses. Also, hre- 
retarding paints and sprays may be used. 

Safety Projections that might injure horses 
should be removed. Feeding and watering equip¬ 
ment should be arranged so attendants need not 
walk behind horses. 


TABLE 1 Horse Fences 


Post and fencing 
material 

Post length 
and 

diameter 

Size of rails, 
boards, or 
poles and 
gage of wire 

Pence 

height 

Number of rails, 
boards, or 
poles and 
mesh of wire 

Distance 
between 
posts on 
centers 




Inches 


Feet 


7U. ff 

10 or 20 ft. long__ 

60 

3 rails- 

10 

oieei or aluminum 

f IV —-- — —- — - 

71X Ff 

10 or 20 ft. long _ 

60 

4 rails-- 

10 

caIiu a A118« 

r 7B IV 

8Mi ft__ 

10 or 20 ft. long- 

72 

4 rails_ 

10 

Wooden posts and 

7V4 ft.; 4 to 8 in- 

2 X 6 or 2 X 8 in. boards- 

60 

4 boards-- 

8 

boards. 

8H ft.; 4 to 8 in- 

2 X 6 or 2 X 8 in. boards- 

72 

5 boards - 

8 

Wooden posts and 

7V4 ft.; 4 to 8 in- 

4 to 6 in. diameter-- 

60 

4 poles _ 

8 

poles. 

8H ft.; 4 to 8 in- 

4 to 6 in. diameter- 

72 

_ 

5 poles_ 

8 

Wooden posts and 

7Vi ft.; 4 to 8 in- 

9 or 11 gage staywire- 

55 to 58 

12-in. mesh- 

12 

woven wire.* 







^ Because of the strenarth of most metal, fewer rails and posts are necessary than when wood is used. 
* Use 1 or 2 strands of barbed wire—with barbs 3 to 4 inenes apart—on top of the fence. 
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HORSE BARNS 


Lober-»oving conttruction This requisite is a must 
in ony commercial horse establishment. Also, 
where horses ore kept for pleasure, unnecessary 
labor should be eliminated in feeding, cleaning, 
and handling. 

Healthful living conditions Healthy horses are 
better performers; therefore, barns should be easy 
to keep clean so they will provide healthful living 
conditions. 

Rodent and bird control Feed and tack storage 
areas should be rodent* and bird*proof. 

Sultoble corrals and paddocks Horse barns 
should have well-drained, safe, fenced corrals or 
paddocks adjacent to them. If this is not possible, 
the corral or paddock should be nearby. 

FEED AND WATER EQUIPMENT 

The design of feed and water equipment should 
fill the basic need for simple and effective equip¬ 


ment with which to provide hay, concentrates, 
minerals, and water without waste or haiard to 
the horse. Whenever possible, for convenience 
and safety, feed and water equipment should 
be located so it can be filled without the caretaker 
entering the stall or corral. 

Feed and water equipment may be built-in or 
detached. Because specialty feed and water 
equipment is more sonitary, flexible, and suitable, 
many horsemen fovor it over old-style wood mon¬ 
gers and concrete or steel tanks. Bulk-tank feed 
storage may be used to advantage on large horse 
establishments to eliminate sacks, lessen rodent 
and bird problems, and make it possible to obtain 
feed at lower prices by ordering large amounts. 

FENCES FOR HORSES 

Good fences (1) maintain boundaries, (2) make 
horse training and other operations possible, (3) 
reduce losses to both animals and crops, (4) in¬ 
crease property values, (5) promote better rela¬ 
tionships between neighbors, (6) lessen the likeli¬ 


hood of car accidents from animals getting on 
roads, and (7) add to the attractiveness and dis¬ 
tinctiveness of the premises. 

Large pastures in which the concentration of 
horses is not too greot may be fenced with woven 
wire. The mesh of the woven wire fence should 
be small so horses cannot get their feet through 
it. Corrals, paddocks, and small pastures require 
stronger materials. The deficiencies of board and 
pole fences ore: They must be kept painted; they 
splinter, break, and rot; and they are chewed 
by horses. 

Until recently, conventional metal fences of 
steel, aluminum, wrought iron, chain link, or coble 
had one or more deficiencies. But metal fences 
have greatly improved in recent years. 

Table 1 lists the materials and specifications 
commonly used for horse fences. 
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HORSE STABLES 


By PETER C. SMITH, Associata of tha Royal Inafiluta of Briliah Archifacta 


Reasons for the Provision of Stables 

Bafora conaidaring the planning and conalruc* 
lion of atablaa in detail, a greater appreciation 
of the fundamental requiremanta might be 
gained by conaidering briefly tha reaaona for 
providing atablea. A horae living out in ita 
natural aurroundinga haa no need of prolec’ 
tion from the weather providing it haa a auf* 
ficiency of good food. The thicKneaa of the 
coal during the winter montha, the natural oila 
in the akin and the fact that the animal may 
move about freely, are all adequate protection 
from inclement condiliona. A horae living 
under auch condiliona, however, ia fit only 
for the lighteat work. 

A horae in full work needa to be fit and to 
ba kept clean. To obtain thia condition re* 
quirea the removal of aurplua fat, a clipped 
coat and regular grooming. Thua not only ia tha 
coat lightened but cieening and grooming take 
away a large proportion of ita natural protac* 
live oila. A horae in thia condition cannot 
aatiafactorily live out and artificial melhoda of 
protection muat be provided, by meana of 
blanketa and atablea. Stablea have, therefore, 
to provide to a great extent the protection to 
the animal which haa been removed by the re* 
quirementa of work and cleanlineaa. 

IndividufI Requiramsuts of Stobio Buildings 

It muat be apprecieled thet the requiremenia 
of no two ownera will be the aama. Diacounting 
the diffarenoea in aixea and accommodation 
needa of the varioua ealabliahmenta and the 
purpoae to which they may be put, it will be 
found that many ownera have fixed ideea on 
the running of their atablea which may mate* 
rially affect the deaign. It ia important there* 
fore to diacuaa with the owner, not only hie 
accommodation needa but hia routine to be 
carried out daily. Information on the furniahing 
needa of each unit will alao be required. 

Many atablea will be erected aa an adjunct to 
an exiating houae and the accommodation of 
the buildinga will depend on the ancillary ac* 
commodation for both ataff and atorage already 
available on the site. If the buildinga are to be 
erected in conjunction with a new houae, full 
ataff and atorage accommodation may be 
needed within the atable buildinga. The provi* 
aion of atorage will alao depend and vary on the 
method of running the atablea; if for inatance 
they are to be attached to a farm, the farmer 
might grow hia own hay and leave it in the 
atacka to be cut aa required. In auch a caae the 
proviaion of a hay atore would not be neceaaary 
or would ba of minimum aixe, aay anough for 
one or at tha moat two weeka aupply. 

Staff accommodation will vary enormoualy. 
Moat large eatebliahmenta will have aome ataff 
living in and the proviaion of beci*aitting rooma 
or flatleta may be needed. Many email eatab* 
liahmenta are run by the client and hia family, 
with help from local girla who will travel to 
and from the atablea each day. Small eatabliah* 
menta will aaldom require any ataff accommo* 
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dation as the grooma will either be working in 
the atablea or exercising the horses during the 
working day. When staff accommodation ia re* 
quirad it should, preferably, be placed near to 
the stable buildinga. 

Principal Raquirements of Stablas 

The basic needs controlling the design and 
construction of stable buildings may be 
enumerated as follows: 

1. Dryness 

2. Warmth 

3. Adequate ventilation but with freedom 
from draughts 

4. Good drainage 

5. Good lighting, both daylight and artificial 

6. Adequate and auitable water supply 

Siting of Stables 

Consideration muat first be given to the ground 
upon which the stablea are to be constructed. 
Ideally the ground should be naturally well 
drained, i.e. chalk or gravel, and should drain 
away from the buildinga. Clay, which retains 
water, ia unsuitable and if stablea have to be 
erected on such land the water holding capacity 
of the site muat ba broken down and tha water 
diaperaed by drainage. 

The buildings containing the horses muat 
be protected from northerly or eesterly winds. 
The doors and windows of the boxes or staiia 
should therefore face in e southerly direction. 
On a confined site thia aspect may not be ob* 
tainable in which caae protection must ba 
afforded by other buildinga or a belt of auitabla 
trees. 

Protection should alao be made against the 
prevailing wind of the area blowing directly 
into doors and windows- Consideration of the 
preveiling wind, however, muat be related to 
each individual site, as the contours of the 
landscape surrounding the site end the relation* 
ship of the site to woods, buildings, etc., will 
have a direct bearing on the effect of the wind 
upon that site. Therefore get to know the site 
conditions and plan accordingly. 

Although protection from the winds is 
neceaaary. there should be a free circulation of 
air around tha stablea. so a site hemmed in by 
trees and buildinga ia quite unsuitable. Avoid 
siting the buildings on top of a hill or in any 
other very exposed position. To the opposite 
extreme, avoid hollows which catch the water 
and are invariably frost pockets during the 
winter months. 

Stable buildinga should be positioned well 
away from adjoining houses, and there is little 
doubt that most local authorities will insist on 
this requirement as a condition of their con* 
sent. 

Ease of access to the stables is usually an 
important oonaidaration with ownera who look 
after their own animals, with only daily help. 
Thia will be appreciated by anyone who has had 
a sick animal in stables, requiring frequent 
visits during the day and night. Care must be 
taken, in these circumstances, to ensure that 
the prevailing wind does not carry the smells 
of the stable into any part of the houae. Even 


the moat enthusiastic horse owner will object 
to the smells of hia stable yard being carried 
into his drawing room. 

Ltyout and ttia Main Raquirements of tha Stable 
Group 

The units making up the whole of the atable 
buildings will very not only in relationship to 
the aixe of the establishment but alao to the 
needa of the owner. The requirements for a 
atable to accommodate, aay. 20 horses without 
any exiating ancillary buildinga and allowing 
for a staff of fiva grooms living out or at Isast 
separately accommodated will be ea follows: 

1. Twenty loose boxes 
*2. One sick box 

3. Feed room 

4. Hey atore 

5. Strew store or atorage for alternative 

litter 

6. Feed atore 

*7. Washing and cleaning room, incor* 
porating drying facilities 

8. Saddle and bridls room (tack room) 

9. Utility box or boxaa depending on the 
organixation of the atable 

*10. Litter drying shed 
1 1. Manure bunkers 

*12. Office, in some cases only 
13. Lavatory accommodation 

*14. Sit1ing*room for grooms 

*16. Oarage or covered area for motor horae 
box and/or trailar 

In many oases this eooommodation will be 
reduced by the omission of those items 
marked *, particularly in small establishments. 

The relationship of the various units muat be 
carefully considered both in respect of relation* 
ship to each other and to the site and surround* 
ing buildings. A groom should be allowed to 
concentrate his energies on the horaes and not 
be unnecessarily taxed by the necessity to 
carry bales of hay and straw and sacks of feed 
great distances. Even in these days of mechani* 
xation there ere few stablea, particularly small 
ones, which can afford to install expansive 
handling equipment. Care must therefore be 
taken to minimixe the handling of heavy mate¬ 
rials and a lot can be done in thia respect by 
careful planning. 

Liyout of tht Loose Boxos end Stalls 

First consideration must be given to the layout 
of the loose boxaa and stalls; but befors pro* 
caeding with the deaign, the detailed planning 
raquirements of tha client must first be ascer* 
tained. Most clients will require loose boxes 
for both horses and ponies, but some may want 
stalla or a proportion of each. Stalls are seldom 
used nowadays and many existing buildings 
containing stalls are being converted to loose 
box accommodation. Stalls have many disad¬ 
vantages as compared to loose boxes, their 
only advantages being in economy of construc¬ 
tion and labor. 

For design requiramants, 1 2 by 12 ft may be 
taken as a auitabla sixe for each loose box. This 
aixe will comfortably house a 16.0*17.0 hh. 
hunter. Ponies may require a lesser aixe, but It 
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is felt unwise to reduce a box below 10 by 10 
ft, a pony's box today may need to serve for a 
horse tomorrow. Stalls should be a minimum of 
6 ft wide and 0 to 10 ft long. 

The basic layout of the buildings containing 
the boxes will depend on economic considera¬ 
tions as well as on site conditions. It is prob¬ 
ably true to say that most stables erected at 
the present time consist of a simple line of 
boxes, each opening directly into the open air, 
as shown in Figs. 1 and 2. 

This is the simplest form of layout and quite 
practical. Depending on the number of boxes 
needed, they may be extended around a yard 
or a number of yards. The detail can be im¬ 
proved by extending the roof to give an over¬ 
hang along the open side. This gives a covered 
walk and helps to protect the horses and 
grooms from rain and excessive sunlight. 

it will thus be possible to carry out most of 
the work affecting the boxes under cover from 
the elements. This covered way should be ex¬ 
tended to connect to the adjoining buildings 
of the group. Avoid supporting posts as these 
can form a hazard. 

A more expensive layout is to have the boxes 
inside a building with the adjacent passage 
contained within the curtilage of the external 
walls, ns shown in Fig. 3. 

This layout is often found in the more 
elaborate layouts built during the last century. 
Ancillary buildings should be built so that they 
connect to the stables internally throughout 
the whole range, subject to the conditions 
imposed by fire precautions. The advantages 
of designing in this manner are that: 

1. The ventilation of the building may bo 
better controlled end draughts thus reduced 
to a minimum. A suitable form of mechanical 
ventilation may be installed. 

2. Work may be carried out under better 
conditions and with greater comfort. 

3. Easier maintenance of warmth. 

4. Quieter than open stabling, which can be 
on important factor where stables are built 
near to main roads, railways, or in other areas 
with a high noise level. 

Where site conditions are restricted, the 
boxes may be double banked as shown in Fig. 
4 or more economically with a central passage 
as shown in Fig. 5. 

It will be appreciated that there are many 
possible variations in layout which can be 
incorporated in the design to satisfy the needs 
of the client and site conditions while at all 
times conforming to the t>asic requirements of 
each unit. 


Utility Box 

In all stables, of whatever size, it is an advan¬ 
tage to provide, for the want of a better name, 
a "utility ' box Such a box may be used for a 
variety of purposes, clipping, grooming, 
shoeing, washing, and the treatment of cuts, 
etc. Small establishments of the type illustrated 
in Fig. 6 may need only one, larger establish¬ 
ments more. Figure 7 shows an arrangement 
which may be used with advantage in all estab¬ 
lishments, irrespective of size. In this estab¬ 
lishment the management was based on one 
groom to three horses and a utility box has 
been provided for the use of each groom. In 
this box all the various activities mentioned 
above, are carried out with greater efficiency 
and cleanliness. 

The box, on the basis shown (ratio 1:3), need 
not be larger than the normal loose box. When, 
however, it is provided for a greater ratio it 
should be related to the number of horses 
likely to be accommodated within it at one time. 



The eventual size must therefore be discussed 
and agreed with the client. Its position should 
bo as near as possible central to the group of 
loose boxes it serves. 

Sick Box 

At least one sick box is essential in large 
establishments and it is obviously of great 
advantage to include one in the plans of even 
small stables In the main it is intended for 
the accommodatton of an animal suffering from 
an infectious disease and therefore requiring 
to be isolated from other horses. It may in fact 
be used by any horse needing quiet and pos¬ 
sibly specialized treatment. 

The box should be pieced well away from the 
stables but. as a sick animal requires to be 
visited more often than a healthy one. the posi¬ 
tion must be related to the convenience of 
those in charge of him. If possible, place it in 
such a position that although isolated the horse 
can see the other horses. Remember that 
horses are gregarious animals, so the patient 
will be happier and probably make a quicker 
recovery if he does not feel completely isolated 
from the world. 

The box should be bigger than the usual box 
by about 50 percent. It would be wise at this 
planning stage to remember that the roof must 
be made sufficiently strong to support a sling 
attachment- 

Feed Room 

The feed room is intended to house the bins 
containing the feed for daily use. as opposed 
to the feed store which will contain the sacks 
of food or the containers if bulk storage is 
used. In small establishments it might com¬ 
bine with the feed store or in fact be formed 
as a recess out of the stable building, though 
this minimum arrangement is not recom¬ 
mended. The size will depend not only on the 
number of horses it serves but also on the 
client's arrangements for buying feed. A farmer 
might grow his own and. for instance, send 
sufficient for a week's supply across to the 
room from his main store, after carrying out 
ony treatment needed. Some clients who buy 
from merchants will have regular weekly or 
fortnightly deliveries. 

It is in this room that the feeds are prepared 
each day and it must be positioned close to and 
preferably directly connected with the loose 
boxes. 

The equipment to be contained in the feed 
room consists of separate bins fur oats, bran, 
barley, nuts, chaff, etc. (the bin re<|uiremonts 
will depend on the method of feeding the 
horses and will often vary from one establish¬ 
ment to another); a sink provided with hot and 
cold water; a bucket filling tap to each service: 
and wall racks on which to hang sieves, 
measures, brooms, and buckets. Few small 
establishments will install machinery for 
bruising oats, chaff cutting, etc., but large 
establishments may require these machines, 
and if so allowance must be made for them in 
the design. Most merchants nowadays will 
carry out any processing required before 
delivery, so the need for machinery will be rare. 



Fig. 5 


Feed Store 

This store should open directly into the feed 
room and the storage areas for hay and straw 
should adjoin it. The necessity for this room 
will depend on the supply factors mentioned 
in the last paragraph dealing with the feed 
room. Many small establishments will not need 
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Fig. 6 


a aeparale atora and will combina the faad 
atoraga with Ihair hay and atraw atoraga. 

Hay and Straw Stores 

Tha atoraa ahould be ailuated next to the feed 
atore. with aaay accaaa to the feed room and to 
the looaa boxes. Hay nets will generally be 
filled in the hay store and then be taken 
direct to the boxes If hay racks are fitted, the 
bales will then be taken direct to the boxes 
before breaking and dividing into the racks. 
Straw will be required at the boxes baled, and 
the bales are then broken before dividing be¬ 
tween the boxes and spread to form the beds. 
Small quantities of hay and sometimes straw 
will be required in the feed room, but moat will 
be taken direct to the loose boxes. 

Storage tor Other Forms of Material Used as 
Litter 

So far only straw has been considered for use 
as litter. There are many other materials used, 
many being individual to certain parts of the 
country where local supplies are available. The 
storage of these alternative materials must be 
considered. 

These main alternatives may be enumerated 
as follows: 

1. Fern leaves 


2. Fir needles 

3. Peat 

4. Sand (not sea sand) 

6. Sawdust 

6. Wood shavings 

In some cases combinations of these materials 
are used, i.e., sawdust and peal. 

The main essentials for the storage of any 
of these materials are the same as discussed 
for straw. They must be kept in a dry and well 
ventilated building. Peat is usually stored 
either in bales or in bulk and sawdust and 
wood shavings in sacks. Fern leaves and fir 
needles are generally stacked in bulk and re¬ 
quire to be frequently turned. 

Saddle and Bridle Room 

This room, now more generally referred to as 
the tack room, should be positioned close to 
and preferably directly connected to the loose 
boxes under cover. In a large layout more than 
one room may be required (see Fig. 8). 

The size will depend on the number of horses 
it serves and to the purposes for which those 
horses are used. The needs will vary from one 
establishment to another but the client should 
be able to give the necessary information to the 
architect for his present and possibie future 
needs. 

The layout requirements of the client will 


also affect the size of the room. Some like the 
tack of each horse grouped together, others 
prefer to separate their saddles, bridles, 
girths, etc. 

In addition to the storage of tack this room 
usually accommodates the medicine cabinet 
and poison cupboard. 

In some establishments a bit case may be 
required, the size will be dependent on the 
number, types and sizes of the bits to be stored. 

Chests for clean blankets, sheets and other 
clean clothing are usually provided in the tack 
room. These may be formed as built-in chests 
or standard chests may be obtained and space 
for them along the walls allowed. 

This description of the requirements of the 
tack room has assumed throughout that a 
separate washing and cleaning room will be 
provided. In most establishments the tack 
room will be required to serve both purposes, 
in which case the fittings and services dis¬ 
cussed below must be incorporated in the tack 
room. 


Washing and Cleaning Room 

It is of considerable advantage to provide this 
room in any establishment, however small. It 
should open directly out of the tack room and 
have an external door off the stable yard so that 
all dirty tack, etc., may be taken into it without 
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Fi«. 7 


tho necoBsity of pasning through the tack room. 

It should be fitted with a large and deep sink 
or sinks, depending on size, and each sink 
should be provided with a constant supply of 
hot and cold water. Facilities may bo required 
for washing and drying blankets, sheets, and 
other clothing. 

Saddle room horses will also be needed. The 
client may have these, in which case they must 
be measured and due allowance made for them. 
If new ones are allowed for. the size required 
should bo agreed with the client and details 
obtained from the proposed manufacturer. 

Bridle cleaning holders will also be required. 
These are suspended in suitable positions from 
the ceiling and may be of either a fixed length 
or of a telescopic type. Each must be fixed in 
such a position that a clear area all round is 
allowed for cleaning purposes. 

The only other items required in this room 
are suitable cupboards and drawers in which 
to store the cleaning materials. 

Manure Bunkers 

The storage provision for manure must be 
positioned well away from the area of the loose 
boxes but will require to be easily accessible 
from them. It must be adjacent to a road or 
drive to facilitate collection. 

The usual formation is of open bunkers, and 


such an arrangement is quite satisfactory. The 
size and cubic content of the bunkers will de¬ 
pend not only on the number of horses accom¬ 
modated but also on the routine which each 
individual stable will follow regarding the 
disposal of the manure. Some establishments 
will have contracts for weekly collection or 
even at lesser intervals. Stables attached to 
farms will often deposit the manure daily at the 
permanent stacks or in pits so that it may be 
allowed to rot down and bo used by the farmer 
on his own land when required. 

Weighing Machine 

A weighing platform will sometimes be re- 
quircKi particularly in large establishments The 
weighing machine should be positioned at the 
entrance to the stables, preferably next to the 
office. 

Office 

Large establishments and most riding schools 
will require an office for the manager In most 
cases it will require to accommodate a desk, 
chairs, filing cabinets and stationery cupboard. 
A room of about 100 to 150 sq ft will bo ample 
in most cases. A telephone, which should be 
fitted with external bells, will bo required. 

The office should be positioned to command 


good supervision over the stable yard and over 
the delivery of goods. In riding schools super¬ 
vision over riders passing In and out of the 
yard must be allowed for. 

Mounting Block 

Most stables will require a mounting block. 
This should be positioned at the side of the 
stable yard but should not obstruct the free 
use of paths or drives. A horse is mounted 
from the near side and there should be ade¬ 
quate free space to be able to lead the horse 
up to it in a straight line and ride off in a 
straight line after mounting. No horse will 
stand still to be mounted if its nose or tail is 
close to an obstruction. 

Fences and Gates 

Fencing and gates adjacent to or surrounding 
the stoble yard and those surrounding pad- 
docks should be of stout construction. The 
more usual type of fencing is post and rail. 
Gates should have a clear opening of at least 
10 ft (12 ft is better) and hand gates should 
be 4 ft clear opening to allow the easy passage 
of horse and rider. 

Gates will frequently be used by mounted 
riders so they should be fitted with hunting 
latches to facilitate opening. 
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of bii eoJt ortr. 

Fig. 8 Tack room. 



Fig. 9 Detail of loose boi. 


Accommodation for Motor Boxes and Trailers 

Moat amail atoblea will require accommoda* 
lion for one trailer and many will own their 
own motor boa. Provision may be required for 
these vehicles, either by a completely en¬ 
closed building, or by an open sided shelter. 
Normal garage provision should be made, 
though large establishments with more than 
one motor bos may require a workshop for a 
mechanic and an inspection pit. Often repairs 
will be carried out at the local garage. 

Ensure that there is adequate space for 
turning, for lowering ramps both side and 
rear, and for loading and unloading the horses. 
Ah mentioned in the case of the mounting 
block a horse should be brought up to the ramp 
in a straight line, and plenty of space should 
be allowed, both to ensure this and to deal with 
cases of horses difficult to box. 

Staff Accommodation 

Few small establishments will require accom¬ 
modation for staff. Where the stables are close 
to the client's house facilities are often pro¬ 
vided within the house itself. 

In large establishments some permanent 
living-in staff are usually employed. 


Lavatory accommodation will be required in 
most schemes, and if the establishment is 
likely to be used by the public, provision 
should be made for both sexes. The larger 
riding schools may in addition require changing 
and shower rooms for use by their clients. 

Residential riding schools should have ac¬ 
commodation for both clients artd staff con¬ 
venient to the stables. 

Loose Boxes 

For the requirements of the sketch plan the 
size of the box was given as 12 by 12 ft This 
size is adequate, but may be increased up to 
16 by 16 ft. It need not be increased beyond 
these dimensions, except in the case of a sick 
box Some clients may favor a box of rectan¬ 
gular shape, of say 10 by 10 ft, in which case 
the bedding will be positioned to cover the area 
well away from the external door <Fig. 9). 

Stable Furniture and Services 

Each box or stall will require the following 
items of furniture and services: 

1. Manger 

2. Hay rack or ring for hay net 

3. Provision for water 


4. Rings for tying up 

5. Salt lick holder 

6. Electric lighting point 

7. Electric power point 

Manger 

The manger is a container for the horse's feed, 
is usually of metal, and should be fixed to the 
wall of the box at a height of about 3 ft from 
the floor. Standard mangers may be obtained 
constructed of galvanized steel, vitreous enam¬ 
el, earthenware or stainless steel; they are 
designed to fit along the face of a wall or in 
the corner. The latter material is recommended, 
although expensive, but the eventual decision 
will depend on the clients' requirements and 
economic considerations. Mangers may be 
obtained combined with either a hay rook or 
u water trough. Those combined with a water 
trough are not recommended as they allow a 
horse to feed and drink at the same time. This 
practice is not good for the animal's digestion 
and at the same time usually results in fouling 
the water. 

The usual position for the manger is on the 
far wall from the door. Before deciding if this 
position is the best it is proposed to consider 
the consequence of fixing the manger to alter- 
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nmtm walls. In tha first placa ramambar that 
tha stablas are dasignad to accommodata 
horsas of varying typas and tampars; not only 
is tha oon>fort and safaty of tha horaa to ba 
oonsidarad but also tha safaty and oonvan* 
ianoa of tha staff. 

Hiy Rack 

Hay racks may ba oombinad with tha mangar 
or may ba saparata racks which should ba 
sacuraly fixad to tha wall. Standard racks may 
ba obtained of suitable sizes and typas. Tha 
position of tha rack and its height should ba 
agreed with tha client as thara are assantially 
two schools of thought on this subject- One 
school maintains that it should ba at tow level, 
tha horse thereby eating as near as possible 


in its natural poaition, and tha second school 
prefers the rack at high laval, about 6 ft to tha 
top from floor level. Five foot is recommended 
as a maximum height (1) to facilitate filling 
tha rack and (2) to pravant dust and seeds 
getting into the horse's eyas while feeding. 

Provision of Water 

Horses must be provided with adequate fresh 
and clean water at all timas. The commonest 
method is to provide it in a buckat. An aiterna> 
tiva is to fit a 2>gal automatic drinking trough. 

Rings 

Rings will bo required for both boxes and stalls 
for tying up and in some cases for supporting 


the hay nets. Two rings per box or stall are 
generally considered to be adequate; if hay 
racks are used, one will often be sufficient. 

Rings for tying up should be fixed at about 
S ft to 5 ft 6 in. high; one should be positioned 
close to the hay rack or hay net folder or ring. 
This will enable the horse to eat its hay while 
being cleaned or treated. 

Salt Lick Holder 

Many owners like to have a block of salt per* 
manently available for eech horse to lick, and 
suitable containers may be obtained for the 
special blocks which are manufactured for 
this purpose. The holder should be fitted over 
or to one side of the mangar and at a height 
of about 5 ft. 
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By PETER C. SMITH, Associat* ol tha Royal Institute of British Architects 


This building is intended for use for school¬ 
ing horses and riders either during inclement 
weather or when it is considered necessary 
to keep distractions to a minimum and thus 
allow horse or rider or both to concentrate 
with greater ease on the lesson in hand. This 
requirement is of particular importance when 
schooling either young horses or novice riders. 

Due to the sise of the building, it should be 
sited on level ground which should be well 
drained. 

The size of the school will depend upon the 
needs of the client. A full-size military school 
measures 60 by 180 ft. This allows for three 
rides to be instructed at the same time, each 
working within a square of 60 by 60 ft. Al¬ 
though the individual clients' ideas may vary 
in respect of their own requirements, it is not 
recommended that this span be reduced, as it 
allows suitable space to longe a horse at the 
full length of a longeing rein, which measures 
25 ft in length. An alternative size which may 
be in more demand nowadays is 66 by 132 ft 
(20 m by 40 m) which is the size of a dressage 
arena. (See Fig. 1.) 

The lower parts of the walls on all four sides 
up to a minimum height of 4 ft should be of 
stout construction able to withstand rough 
usage and kicking. At the same time it must 
be sloped as shown, at an angle of about 12 to 
15'“', thus this splay must be formed to pre¬ 
vent either horse or rider from rubbing or 
knocking himself against the walls when using 
the outside track close to the walls. The splay 
will also prevent a horse from rubbing a rider 
off or damaging his knees. This lower section 
must therefore be lined through, clear of all 
posts, piers or other projections, and must 
be continuous and unbroken throughout the 
length and width of the school. This part of 
the wall is often constructed of stout timber 
or of steal framing and faced on the school 
side with matched boarding. 

This building requires good natural lighting 
with an even distribution of light over the full 
area of the floor. 

The floor may be formed by a number of 
methods. One method is to excavate the area 
within the external walls to a depth of 24 in. Fig. 1 
and fill to a depth of 18 in. with birch or hazel 
faggots tightly packed. The final 6 in. is then 
filled with tan. The tan will require to be made 
up from time to time as it shakes down in the 
interstices of the faggots. (See Fig. 2.) 

An alternative to the use of tan is sawdust. 

This has the advantage of not "balling” in the 
horses feet, which is one of the disadvantages 
of tan. Another disadvantage of tan is that if 
retained and left in the horse's feet it can cause 
them to heat. The main disadvantage of saw¬ 
dust and wood shavings is the danger of fire. 

Peat is probably a more satisfactory finish than 
either of the foregoing materials and forms a 
very satisfactory floor. 

The floor will at times require to be damped. 

The most economical method of carrying out 
this operation is to provide a standpipe adja- 


Tho Do&ign A Construction of Stahfos. 

Institute of British Architects J A Allen & 

Co . Ltd London. 1967 Fig. 2 
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Fig. 3 Stalls, la) Plan; (b) elavation. 



cent to lh« butidtng so Ihst a hose fitted with 
a fine spray may be used or a lawwn sprinkler 
fitted- If economic considerations are not too 
severe, a system of fine shower spray may be 
fitted beneath the ceiling in such a manner 
that the sprays give an even distribution of 
water over the floor. If such a system is fitted, 
ensure that any exposed pipes at low level 
are adequately protected, as detailed for low' 
level pipes in tire boxes. It will also be neces¬ 
sary to provide protection against freezing to 
both pipes and fittings. 

The entrance or entrances to the school will 
depend on site conditions, size, and the needs 
of the client. If a full-size school of 60 by 180 
ft is designed for instructional purposes, three 
doors may be considered desirable, one to each 
section of the building. A school likely to be 
used for dressage tests will require a door in 
the center of one end wall and a second either 


at the far end or at the far s»de of the right- 
hand wall. This arrangement allows the rider 
to enter the arena artd leave the arena at the 
correct points. 

Entrance doors should be of adequate height 
to allow a rider to enter while mounted. A min¬ 
imum height of 10 ft is recommended and a 
minimum width of 8 ft. Sliding doors are often 
used and these are satisfactory providing care 
is taken in choosing a suitable type of gearing. 
Handles should be fitted both externally and 
internally, one at about 4 ft high for operation 
from ground level and one at about 7 ft for 
use by a mounted rider. 

Many schools have a gallery formed along 
one side of the mam side walls for viewing, 
or along both walls. The requirements in 
respect of such a gallery should be discussed 
with the client and his full needs ascertained 
early in the |ob. 


The outstanding need is that of siting in 
relationship to the main stable group. The 
building should be placed in a convenient posi¬ 
tion to the loose boxes but should be sepa¬ 
rated from them to prevcmt horses in the boxes 
from hearing the work proceeding in the 
school. Horses at rest very often get upset 
if the school is plooed close to them so that 
they can hear either the voice of command or 
the horses at work. The building should also 
be positioned adioining and easily accessible 
from schooling paddocks as it will be used as 
an extension of these paddocks A road or 
paths should connect it to both boxes and 
paddocks. A school with natural lighting by 
means of roof lights may be oriented in any 
direction, but one with windows along the 
sides should preferably be sited due north and 
south longitudinally. (See Fig. 3.) 
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By RICHARD U. N. GAMBRILL t.nd JAMES MACKENZIE 


In general the kennel ehould be built on e site 
where the ground drains well, with proper 
protection from cold winter winds and with 
the possibility of a cooling breexe in summer. 
A few large shade trees around the kennel 
are really a necessity. 

If possible a kennel should not be built where 
the neighbors can be annoyed by barking at 
night. 

There are two main parts to this kind of 
kennel, the compartments where the dogs 
live, and the workroom whore the food is pro* 
pared and the dogs are washed and trimmed 
up. 

Th« Workroom 

This should contain a stove, hot and cold water 
and a sink. There should also be suitable bins 
or closets for the feed and the bedding, and a 
large and well*atocked medicine closet. 

It is best to have a floor that can be washed 
down thoroughly every day, with a drain In the 
middle. A large solid table is generally neces¬ 
sary In moot kennels on which to place the 
dogs for trimming, stripping, etc. 

There should be a washtub in the workroom 
with a division in the middle to wesh dogs and 
rinse them afterwards. This is always useful 
in all kennals for every purpose. If raw meat 
is used, a refrigerator will be found invaluable, 
also a meat chopper to mince up the meal. 
Many small kennels use one of the many varie¬ 
ties of canned meat on the market, and these 
are most satisfactory and economical in the 
long run. 

Compartments 

The sise of the compartments or living quarters 
for the dogs depends, of course, entirely on the 
kind of animal kept. For the sake of conven¬ 
ience in these plana, a compartment 5 ft square 
is used in every case; but this, of course, can 
be altered with ease and without in any way 
spoiling the plans. The larger the space the 
more comfortable for the dog, and the more 
room he has to eRerciae, but this need not be 
carried to excess as he is supposed to be given 
proper exercise outdoors, A room 5 ft square 
will be sufficient for any kind up to the size 
of setters, particularly if only one dog is to be 
kept In each room. 

Each lodging room should lead into a small 
concrete yard, into which the dog can run at 
any time, and ail these concrete yards should 
open into e large grass yard where the dogs 
can be exercised together if advisable or sep¬ 
arately when necessary. This, of course, entails 
the question of fighting, and that is a matter 
of kennel discipline for the owner to decide 
himself. 

Kminel Liyout 

The plan in Fig. 1 represents e very simple 
kennel with four compartments. Il is useful 
to have a small kennal of this site near one's 
house in which to keep house dogs when they 

Sportmg Stsbies and Kannats. Derrydalo 
Press. New York. 1935 


are ill, or to raise a few litters of puppies. It 
contains, as shown on the plan, a stove, two 
washtubs, a table and a bin for the feed. Each 
compartment opens into its own cement yard 
and all these yards open into a large grass yard 
beyond. These compartments are 5 ft square, 
which is large enough for any breed of dog 
up to a setter. 

The plan in Fig. 2 representa a very useful 
arrangement for a private or commercial dog 
kennel. There is no limit to the number of com¬ 
partments that can be built. If different breeds 
of dogs are kept, the compartments on one 
side can be larger than those on the other. 
Heat can be carried from the workroom into 
the living quarters. A solid partition can be 
put across the building below the fourth com¬ 
partment The first part would be heated and 
contain eight compartments for use as a hos¬ 
pital. The remaining compartments would have 
no heat. The workroom contains not only clos¬ 
ets for bedding, feed and coal, but also a stove, 
sink, washtubs and table. A medicine closet 


is, of course, an indispensable necessity and 
should be included in every kennel whether 
large or small. 

The plan in Fig. 3 represents a somewhat 
different arrangement of a dog kennel. The 
workroom is placed at the rear with an open 
passageway between it and the main part of 
the kennels. By leaving open the doors at either 
end of this passageway, a free current of air 
is allowed to pass through at all limes, which 
prevents smells from circulating through the 
kennels. Two large closets have been provided 
for bedding and feed. One wing of compart¬ 
ments should undoubtedly be heated for use 
as a hospital. If this cannot be done conven¬ 
iently from the boiler in the workroom, a smell 
heater can be installed in the wing itself. This 
plan can be limitless in sice, the only disadven- 
tage beirtg that the compartments on the north 
side have not been supplied with cement yards 
because of the cold in wintertime. These com¬ 
partments. however, can always be used for 
whelping pens 
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The modern nature center; 

e May exhibit a representative sample of such 
indigenous cold-blooded animals as snakes, tur¬ 
tles, fish, or amphibians but generally avoids 
warm-blooded animals because of the care they 
require and the excessive expense of maintain¬ 
ing them properly. Most centers stress the im¬ 
portance of observing wild creatures in their 
native habitats. 

• Avoids large and expensive dioramas normally 
found in the traditional museum and favors sim¬ 
ple. inexpensive, readily changeable displays 
which invite visitors to see, handle, smell, or 
listen—displays they can become directly in¬ 
volved with. 

• Has areas inside its interpretive building desig¬ 
nated as classrooms. Compared with an ordi¬ 
nary school classroom, they are quite informal 
in design and use. Basically, they are intended 
to orient visitors—the philosophy at most cen¬ 
ters being that the outdoors is the primary class¬ 
room. 

■ Is designed for a wide variety of recreational 


Guidelines for Interpretive Building Design, edited by 
Richord J. Manly, National Audubon Society, New York. 
1977. 


activities such as hiking, bird watching, and 
photography. But these activities are mainly 
possive ones and are not stressed or adequately 
budgeted for, although the situation may be 
otherwise in some public parks. 

■ Combines the policy elements of both park and 
resource monagement agencies. Many centers 
are zoned so that a percentage of the land 
base is left natural while other sections ore des¬ 
ignated for habitat manipulation—controlled 
burning, mowing, tree plonting, and harvesting. 
Each area serves to demonstrate the responses 
of nature when left alone or "managed" by 
man. 

■ Is staffed by professional naturalists and highly 
qualified amateurs whose job it is to develop, 
present, and administer the various programs 
offered at the center. 

■ Extends its services to a broad cross-section 
of the community by scheduling activities away 
from the nature center proper. These may in¬ 
clude regular radio and TV appearances, arti¬ 
cles in newspapers, seminars for middle man¬ 
agement business executives, workshops for 
teachers and natural resource managers, guest 
lectures, or testifying on local or regional envi¬ 
ronmental issues. The influence of the modern 
nature center extends beyond the nature center 
itself. 


The Components 

The Nature Center Planning Division of the Na¬ 
tional Audubon Society believes that a nature 
center must have four basic components to func¬ 
tion effectively: 

■ An adequate natural resource base representing 
a brood diversity of natural habitats. This may 
require as little as twenty acres or as many 
as hundreds of acres. 

• Physical facilities, including roads, trails, indoor 
and outdoor displays, a maintenance building, 
equipment, and an interpretive building. 

■ Programs, which should be varied, inspirational, 
instructional, and recreational in scope. 

■ And people, including a staff of professional 
and volunteer teacher-naturalists, administra¬ 
tive and maintenance personnel, and the visiting 
public. 

THE INTERPRETIVE BUILDING 

The interpretive building functions as the focal 
point for administrative and program activities 
at the nature center. A stop here will help to 
orient visitors and make them aware of what the 
center has to offer. 

The design of the interpretive building should 
be influenced by the programs envisaged for the 


ViEWirsia AREA 
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nature center as well as by the physical and bio¬ 
logical characteristics of the site. 

The following are general guidelines for the 
siting and design of the interpretive building. 

Building Site Locations 

Certain basic criteria must be considered when 
determining the location of the interpretive build¬ 
ing. These include: 

■ soil drainage and slope conditions favorable 
for construction 

■ access to the significant interpretive features 
at the nature center 

• an esthetic setting 

■ avoiding biologically significant areas 


■ avoiding localized climatic extremes, such as 
frost pockets and exposure to high winds and 
drifting snow 

■ ample space to expend the building should ex¬ 
pansion become necessary 

■ security from vandalism, fire, flooding, geologic 
faulting, and soil subsidence 

B accessibility to existing roads and utilities. 

Overoll Building Design Considerations 

B Top priority should be given to designing a 
functional and efficient structure. Some coution 
should be exercised so the interpretive building 
will not turn out to be an impractical archi¬ 
tectural oddity. 


B Entrances, exits, and interior spaces should be 
correlated with on overall traffic flow or 
circulation plan. Whenever possible, unsu¬ 
pervised groups or individuals should move 
through the building and over the grounds in 
a one-way pattern. 

B The design should permit simultaneous use of 
the building by several groups. 

B Low-profile buildings generally are less 
obtrusive visually than buildings with a high 
profile. 

a The exterior of the building should be faced 
with wood or stone that will blend with the 
natural surroundings. 

B Energy costs are mounting each yeor, and all 
efforts to minimize this expense should be incor- 



Fig. 2 CIndnnoti Noture Center, Sponsoring agency: Cincinnati Nature Center Aisociation, Archtfect: Harry 
Hake and Partnert, Architects and Planners, Cincinnati, Ohio 45206. 
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porated in the design. The interpretive building 
should be a model facility for illustrating the 
conservation of energy. The following features 
should be considered: 

Siting the building where it will be 
protected from environmental extremes— 
high winds, frost pockets, full sun 
Thermol windows 
Efficient insulation 

Natural draft ventilation to minimize or elimi¬ 
nate the need for air conditioning 
Maximizing the use of natural lighting 
The development of alternative energy 
saurces at the center by using solar, water, 
or wind power. 

Inferior Suilding Design Considerations 

■ The exhibit area in the interpretive building will 
be a central attraction for most of the visiting 
public. It should: 

Hove a flexible and efficient traffic flow 
pattern to provide easy access from the main 
building entrance, through the exhibits, and 
on to other key segments of the building or 
outside to the trail system. 

Be provided with ample usable wall and floor 
space for exhibits ond displays. 

Be well lighted and ventilated. 

Have o roomy and uncluttered appearance. 

■ Permanent staff members should have 
individual offices or work areas which afford 
them a reasonable degree of privacy. 
Additionolly, many interpretive buildings hove 
space allocated specifically for use by the 
volunteer staff. 

■ Centers that anticipate a large Khool 
attendance need several classrooms in the 
interpretive building. These rooms will provide 
space for orienting classes that arrive 
simultaneously before they move outdoors, ond 
indoor activities can be held in them in case 
of Inclement weather. 

• If the nature center program will include 
octivities for large audiences, an auditorium 
equipped with the necessities for lectures or 
audiovisual presentations will be required. 

• Inadequate restroom facilities can cause undue 
program delays and foreshorten scheduled 


group activities. Therefore restrooms should be 
designed to accommodate peok visitor traffic 
to prevent such occurrences. 

■ Access to the restrooms from outside the 
Interpretive building should be provided for 
individuals or groups visiting the nature center 
ofter normal closing hours, when interior occess 
will be impossible. 

■ A reference library and reading room can be 
a great asset to the center's education program 
and, under certain situations, con serve as on 
auxiliary meeting room. 

• An importont source of income for a nature 
center is a bookstore and specialty shop where 
visitors have the opportunity to purchase natural 
history books, field guides, checklists, bird 
feeders, and other items consistent with and 
useful to the outdoor education progrom. This 
feature should be located where It is readily 
accessible to visitors, yet it should not conflict 
with the Internal traffic flow or be on audible 
distraction to onyone elsewhere in the building. 

■ Some nature centers have wisely incorporated 
space for a “mud" or “wet" room in the 
basement of the interpretive building. There are 
a number of obvious advantages to this 
arrangement: 

It provides a specific place for participants 
to clean up after a messy outdoor program. 
It helps minimize janitorial problems. 

It provides an additional storage area for 
program equipment, such as dip nets, 
snowshoes, and hip boots. 

• Work space for designing and building exhibits 
and displays is an absolute necessity. Because 
of noises, noxious smells, dust, and hazards 
from flammable materials, it is recommended 
that these activities be carried out in a separate 
maintenance building. If this is Impossible, the 
work area should be located in a section of 
the interpretive building where It will not distract 
from the programs in progress or pose a safety 
or fire hazard. 

■ Lack of adequate storage space seems to be 
a universal complaint about most interpretive 
buildings. Therefore, provision for plenty of 
storage space should be a prime concern in 
all planning and design phases. 


• Some individuals think a photographic 
darkroom is an unnecessary frill in the 
interpretive building. Many nature centers, 
however, hove built very exciting ond successful 
nature photography programs around their 
darkrooms. 

■ If the interpretive building is going to 
successfully service a broad cross section of the 
community, it will have to be designed with 
the special requirements of small children, the 
aged, and the handicapped in mind. For 
example, ramps should be constructed in 
conjunction with or in lieu of stairways; special 
water fountains, sinks, and toilet fixtures should 
be installed; and exhibits should be built so 
they con be seen (touched, heard, and smelled, 
in some cases) by all visitors. 

• large windows can create a feeling of openness 
and intimacy with the outdoors. On the other 
hand, excessive and/or large windows: 

Limit opportunities for wall displays. 

Make darkening rooms for audiovisual 
programs difficult. 

Raise the cost of heating and cooling if they 
are not thermally insulated. 

Create a hazard to migrating birds, which 
have a tendency to crash into them and often 
are killed by the impact. (Attaching hawk 
silhouettes to individual window panes or 
hanging them loosely under the eaves of the 
roof will lessen this problem.) 

■ Modern carpets can withstand very heavy use, 
add a dimension of decorative warmth and, 
most importantly, muffie sounds. Carpets should 
be given priority as a floor covering in the 
exhibit area, auditorium, classrooms, and 
library. 

• Electrical outlets and lighting fixtures often are 
neglected in the design of the interpretive 
building, only to later become o troublesome 
problem, particularly in the exhibit and 
classroom areas. Nowadays, many structures 
are being equipped with movable light fixtures 
installed on tracks mounted on the ceiling. 
Continuous-track electrical outlets also are 
available today and are preferred to standard 
fixtures. 
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Administrotfve suites, school, 185-187 

Aged, housing for the (see Housing, for the elderly) 

Agricultural buildings. 1241—1246 

Airport industrial porks, 1045-1051 

Airports, 921 -962 

aircraft types and data, 921, 935-940 
boggage handling, 940-945 
corgo facilities for, 953-958 
fire and rescue stations, 962 
general design. 929-931,944 
operations, 921-929 
parking, 952 

service equipment buildings for, 959-961 
(See also Heliports; Terminals, airport) 
Amphitheaters. 377-379, 1234 
Animal fcKilities and laboratories, 1247-1250 
Apartment buildings, 70-81, 84 -86 
boiler room layout, 81 
building types, 73-75 
community rooms, 80, 81 
compoctor room, 81 
density for, 82-86 
elevators, 77 

for the handicopped. 102-118 
laundry rooms, 80, 81 
planning, 70, 77-80 
plumbing for, 78 
room sizes, 78, 79 
site planning for, 72, 73 
structural systems, 76 
ventilotion In, 77 
zoning and building codes, 71 
(See also Residences) 

Aquariums, 1168—1179 
Archery ranges. 240, 1233 
Art fcKilities for schools, 205, 206 
Audio testing area, 469 
Audiovisual equipment, 314-318 
Auditoriums: 

omphitheoters, 377—379 
for community theaters, 371—376 
multiuse, for theaters, 359, 360 
music foci I ities for, 206—209, 384—388 


Auditoriums (Conf.)t 

in recreation centers, 698, 699 
school, 229, 230 
seating in, 319, 389-392 
sight lines in, 362-365, 372, 373 
Automobile dealer centers, 845-853 
Automobile service stations, 841 -844 
Automobiles: 

dimensions of, 817-821, 836 
driveways for, 823 
gorogesfor, parking, 824-834 
parking lots, 835-838 
ramps for, 823-834. 852, 853 
turning radii of, 827 


BcKkstops, baseball and softball, 1117 
Bodminton courts, 1064, 1113 
Ballet studios, 383 
Bonks: 

new image for, 753 
vaults, 754 
Barber shops. 743 
Bams, horse, 1252-1254 
Bars, dimensions for, 763 -765 
Baseball diamonds, 1065-1089, 1117 
Babe Ruth, 1085 
Bronco leogue, 1066 
Colt league, 1088 
Little leogue, 1069 
Pony leogue, 1067 
Senior league, 1085 
Basketball courts, 219, 220 
Bathhouses. 1155, 1156 
Bathrooms, 48-56 

clearances for, 48, 49, 52 
comportmented plans for, 55, 56 
dimensions for, 54-56 
for the elderly, 88, 89, 98, 101 
for the handicapped, 108-110, 114 
piannirtg considerations for, 48-50 
storage In, 49, 50 
Beauty parlors, 744 




Bedroom closets, 60-65 
Bedroom fumiliN'e, 22, 23 
Bedrooms, 22-28 
for the elderly, 88, 89, 96-97 
for the handicapped, 108 
In youth treatment centers, 546-548 
Billiard porlors, 292, 1133, 1135, 1137 
Boots; 

loursching ramps, 1216, 1217 
morinos, 1206-1218 
storage buildings. 1235 
Boccie ball courts, 1069 
Bookmobiles, 350, 351 
Bookstocks in libraries, 343-348 
Bowling focilitiest 
indoor alleys, 292, 1129-1137 
lawn alleys, 1076 
Boxing platforms. 1178 
Boys' clubs, 690-695 
dressing rooms, 694-695 
educational octivity in, 692 
gymnasiums, 690-692 
recreational activity in, 690, 691 
service, 695 
shower rooms, 695 
social octivity in, 691, 692 
spcKe allocations, 690 
swimming pools, 693-694 
Building codes and zoning, 71 
Bus terminals, 984-989 
geometries of, 987 
platform types, 988 
ramps, 987, 989 
spoce requirements, 985, 986 
turning radii, 987 
types of, 984, 985 
Busing, school, 174, 175 


Cafeterios, school, 196, 212-218 
Comps. 1218-1237 

aquatics programs for, 1219 
kitchens for, 1237 
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Campti(Cont.)t 
lodges. 1236 

rm«rang«i. 1193-1203, 1230-1233 
shofwvrs, 1230 

swimming docks, 1218, 1222-1226 
swimming pools, 1226-1230 
typ*sof, 1219-1221 

wotorfront layout, 1216, 1222-1226, 1233- 
1235 

Cargo fociliti«s, airport, 953-958 
Coils, jail, 637, 640-645, 659-663 
Contors: 

automobile dealer, 845-853 
children's, 167, 168 
nature, 1265-1267 
senior citizens', 122-128 
Chapels, 589-591 
Child health stations, 489 
Children: 

centers for, 167, 168 
child-care focilities in YWCAs, 680 
playgrounds for, 1055-1063 
Church schools, 581, 587, 588, 592-599 
Churches: 

general, 559-564 
acoustics for, 562, 563 
air-conditioning in, 563 
choir locations, 562 
lighting of, 563 

pion types for, 559-562, 578-581 
sites of, 559, 570, 565 
Lutheron, 564-569 

eientents and space requirements for, 565- 
569 

site selection for, 565 
United AAethodist, 570-581 
fellowship holls, 573-577 
plan arrangement, 578-581 
site planning, 570 
(See also Chapels; Synogogues) 

Cinemos (see A4ovie theaters) 

Circuses, 1177 

City holls, 603-607, 644, 645 
building layouts for, 604-607 
design of, 605, 607 
factors influencing need for new, 603 
selecting location of, 603, 604 
Clossrooms, 189-195, 223, 233, 234 
arts and crafts, 205, 206 
church school. 592-594 
college, 233. 234 
generol requirements for, 189, 190 
industrial education, 210, 211 
musk, 206-209, 380-392 
synagogue school, 588 
theater-orts lab, 320-322 
Cleoners and tailors. 743 
Clinks, dental, 518-522 
Closets. 58-69 

bedroom, 60-64, 66, 111 
cleaning equipment, 66, 67 
coat, 65 
dining room, 67 

planning considerotions for, 58, 59 
storage, 58-69 


Colleges ond universities, 233-325 
audiovisual facilities. 314-319 
classrooms, 233, 234 
communications centers, 296-298 
computation centers, 293-296 
dormitories, 242-256 
environment In, 249-251 
focilities. 251-253 
planning, 242, 243 
rooms, 243-249 
spoce ollocotions. 249 
typical plans, 253, 254 
field houses, 241, 242 
gymnasiums, 236-240, 293 
auxiliary, 237-239 
construction of, 236 
location of, 236 

hondicopped facilities, 255-257 
large group facilities, 303 - 313 
lecture halls, 234, 235 
libraries, 257-284 
book-stock capocities. 264-268 
card catalog capocities, 268-274 
correls, 260-265, 274-284 
column spacing, 257, 258 
government standards for, 270, 274 
resource facilities for, 300-311 
seating occomfnodations, 258-268, 
274-284 

and programs and programming for, 323-325 
as regional educotion centers, 298-300 
special instructional and activity areos in, 239, 
240 

sports focilities, 240, 241 

(See also Recreational focilities; Sports 
facilities) 

student unions, 285-293 
theater-orts labs, 320-322 
Communications centers. 296-298 
Community theoters, 371 -376 
Computation centen, 293-296 
Computer (EDP) focilities: 
in hospitals, 458-460 
in offkes, 912-914 
Conference rooms, 401 
Correctional institutions (see Prisons) 

Courthouses, 608-627 
Courts: 

circuit, 625-627 
customs, 626, 627 
district, 616-625 
hearing rooms for, 624 
munkipal, 640, 642-645 
trial. 609-613 
Croquet courts, 1070 
Cul-de-sac streets, 150, 152, 154 


Dorns, earth-filled, 1222 
Dead-end streets, 150, 152, 154 
Deck tennis courts, 1079 
Delivery suites, hospital, 437-439 
Density, housing, 82-86, 149 
Dental clinks, 518-522 
Dental offices, 807-809 


Dentol schools, 511-527 
odministrotion, 526 
clinics in, 518-522 
educcrtioTKil television for, 524 
foculty facilities, 525 
graduate and postgraduate facilities, 525 
laboratories, 512-521, 525, 526 
lecture rooms, 522, 523 
llbrories, 522, 523 
science facilities. 512-518 
space allocations. 521, 522 
student focilities, 527 

Department stores (see Regional shopping centers) 

Desks, offke, 793. 794 

Diognostic x-ray suites, hospital, 412-417 

Dimensions: 

of automobiles, 817-821, 836 
of the human figure, 3, 4, 29, 105 
of slips and catwalks, 1214 
of trucks, 994 
of wheelchairs, 105. 112 
Dinirsg areas ond rooms, 15-21 
Discus throw areas, 1106 
Diving boards, 1144-1146 
Docks: 

boot, 1209-1214 
swimming. 1218. 1222-1226 
truck looding, 992-994 
(See also Marinas) 

Doctors' offices, 801 -804 
Dog kennels, 1263, 1264 
Dormitories: 
college. 242-246 
hostels, 141-145 
Drainoge: 

of courts and ployfields. 1115 
of lots, 155 

Drive-in theaters, 1127, 1128 
Drugstores, 745-746 


Eating places (see Cafeterias, school; Restaurants) 
Educational centers, 587, 588, 591 
Electroencephalogrophic suites, hospital. 424, 

425 

Electronic data processing (EDP) systems [see Com¬ 
puter (EDP) focilities] 

Elementary schools, 169-232 
Elevators, 76. 104, 880, 881 
Embossies, 704 -707 

Equipment, playground, 1056-1063, 1073 


Foctories (see Industrial buildings) 

Farms and form buildings, 1241-1246 

Fellowship halls, 573 -577 

Fence enclosures for courts and ployfields, 1114 

Field houses, college, 241, 242 

Fire stations, 628 -635 

Flickerboll courts, 1091 

Florist shop. 744 

Food service facilities, school, 212-218 
Football fields, 1092, 1093 
Freight terminals, 990-997, 1039 
Funeral homes, 916, 917 
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Furniture: 

bedroom. 22. 23 
diningroom, 15-21.67 
living room, 5-14 
office, 793, 794 
siiesof. 7. 14-16, 22. 23 

Goileries. museum, 331. 339 
Goroges. parking: 
designs of, 824-834 
mechanical elevators, 834 
ramps. 824-834 
Gift shops, 741 
Golf clubhouses, 1185-1192 
Golf courses. 1185-1189 
Golf driving ranges, 1094 
Grandstands. 1176-1183 
Greenhouses, 1251 
Group focilities, lorge, 303, 304 
Group homes, 119-121 
Guidance service facilities, school, 231. 232 
Gymrxisiums: 

boys' club. 690-692 
college, 236-240 
public school, 218-223 
recreotion center, 696-699, 1157 
rehabilitation center. 465 


Halfvray houses (see Youth treotment centers) 
Hammer throw oreas, 1105 
Handball courts: 
one-wall, 1071 
team. 1102 

three-and four-wall. 1072 
Handicopped, facilities for: 
bothrooms, 108-110, 114 
bedrooms, 108 
dimensions for. 105, 112 
elevotors, 104 
housing, 102-118 
kitchens, 106-108 
laundry focilities, 104 
living rooms, 106 
parking. 102, 103, 116, 117 
ramps, 102, 709 

seating in movie theaters, 1123, 1124 
toilets, 114, 115, 710 
Heolth centers: 
nsental. 431. 476-481 
multiphasic screening, 550-556 
(See alio Rehabilitation centers) 

Health stations, child, 489 
Heliports, 963-971 
elevated, 969-971 
ground-level. 965-969 
morking symools for, 967 
private, 963, 966 
public, 963. 966 
site selection for. 963-965 
High jump oreas, 1110 
High schools, 169-232 
Hockey orenos. ice, 1075 
Hockey fields. 1090, 1176 


Home arts focilities, school, 212, 213 
Home owner's associations, 152, 153 
Homes: 

funerol, 916, 917 

group, 119-121 

mobile. 129-139 

nursing, 482-488 

(See also Youth treatment centers) 

Hopscotch areos, 1073 
Horse boms. 1252-1254 
Horse riding schools, 1261, 1262 
Horse stables, 1255-1260 
Hospitals. 395-460 

admitting departments, 398, 399 
diagnostic x-ray suites, 412-417 
EDP units. 458-460 

electroencephologrophic suites, 424, 425 
emergency octivity areas, 456-458 
bbor-delivery suites, 437 -439 
laboratories, 431 -437 
libraries, 400 
nsaternity suites. 437 -439 
mental health centers, 431 
nurseries, 405-408 
nursing units, 402, 403 
occupational therapy departments, 428-431 
outpatient activity areas, 441 -458, 477 
pediatric units, 409—411 
phormocies, 418. 419 
physical therapy deportments, 425-428 
psychiotric service areas, 477, 478 
radioisotope focilities. 439-441 
room sizes, 395-397 
storage In. 439 
surgical suites. 403. 404 
teletherapy units. 420-423 
Hostels, youth, 140-145 
Hotels, 870-898 

odministrative areas, 880 
bock of the house. 871 -875 
banquet focilities. 884-886, 894 
economics of, 870, 871 
food and beverage service oreas, 872-875, 
893-895 

front of the house, 875-881, 891 

general planning for. 889-896 

general service. 695 

guest rooms as, 881 -884, 889, 695 

laundries, 892 

lobbies, 880 

public, 891 

room sizes. 877-879. 886-888 
service areas, 893 -897 
spoce allocations, 889-898 
Housing: 

cluster development, 157-159 
density for. 82-86 
for the elderly, 87-101. 122-128 
alarm systems, 91 
bathrooms. 88, 69. 98. 101 
bedrooms, 88, 96-97 

kitchen and dining areas, 90, 92 -94. 99. 100 
living rooms, 94-96 
and neighborhood selection, 87 
and orientation, 95, 96 


Housing, for the elderly (Conf 
outdoor spoces, 98, 99 
parking, 156 
room sizes, 87 
sites, 87 

vertical circulation, 91 
for the handicapped, 102-118 
bathrooms. 108-110, 114 
bedrooms, 108 

and community space. 113. 114 

elevators, 104 

entrances. 103 

goroges, 117 

kitchens, 106-106 

laundry focilities, 104 

living rooms, 106 

and neighborhood selection. 102 

parking, 102. 103, 116, 117 

ramps, 102 

storoge, 111. 112 

toilets, 114. 115 

Human figure, dimensions for. 3, 4. 29. 105 


Ice hockey arenas, 1075 
Incinerator plants. 669-675 
building design for. 669. 670 
furnaces, 673-675 
site selection for. 669 
solid waste focilities, 671 -673 
utility services for, 669 
weighing scales. 670. 671 
Indoor tennis courts, 1175 
Industrial buildings: 

administration areas, 1015 
building shapes, 1020, 1021 
celling heights, 1022 
engineering: external, 1018, 1019 
Internal, 1019 
establishing liaisons. 1007 
facilities: for employees. 1016. 1017 
for research. 1018 
manufocturing areas. 1018 
office areas, 1015 

railroad trocks, 1002-1005. 1023-1025 
site onalysis surveys, 1008-1014 
site selection for. 1007. 1023 
warehouses. 1019 
Industrial parks: 
airport. 1045-1051 
essential utilities for. 1048 
physical planning of. 1045 
site layout of. 1046, 1048 
general, 1001-1006 
Industrial plants, 1049-1051 
Insuronce company offices, 800 

Jails: 

general, 653-668 

in police stotions, 637. 640-645 

(See also Prisons) 

Javelin throw areos, 1107 
Jewelry shops, 741-742 
Junior high schools, 169-232 
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Kannalt. doQ, 1263, 1264 
Kitchens: 

in comps, 1235-1237 
comnserctol, 768-779 
In hotels. 774, 775 
In schools, 212-218, 778, 779 
in hostels, 142, 143 
residential, 29-40 
criticol dimensions for, 30, 31 
dining areas in, 24 
for the elderly, 90, 92-94, 99. 100 
equipment for, 32-34 
for the handicapped, 106-108 
kitchen-laundry plans, 44 
plan types. 35-38 
storage in, 32-34, 39, 40 
in youth treatment centers, 546 


Laboratories: 

animal fociiity, 1247-1250 
in dental schools, 512-521, 525, 526 
in hospitals, 431 -437 
tonguoge, 200 
in medical offices, 801,803 
in medical schools, 492, 493 
in nursing schools, 532, 537, 540, 542 
photographic, 915 
research (see Reseorch laboratories) 
in schools. 200-205 
Lacrosse fields, 1095, 1096 
Lokes, 1222 
Landscaping: 

of regional shopping centers, 719, 720 
of schools, 176 
Laundries, 41 -47 

in oportment buildings, 80, 81 
in hotels, 872 
residential, 41-47 

kitchen-loundry plons, 44 
laundry plans, 45, 46 
multiuse loundry rooms, 47 
plonning considerations, 41 
space requirements, 42, 43 
Law offices, 810-813 
Lawn bowling green, 1076 
Leoming resource centers, 188-191 
Lecture rooms: 

in colleges. 234, 235 
in dental schools, 522, 523 
in medical schools, 493, 494 
In nursing schools, 537-540 
Libraries: 

bookmobiles as, 350, 351 
bookstocks in, 343-348 
carrels in, 260-265, 274-284 
cleoronces for, 346-349 
in dental schools, 522, 523 
general, 341-351 
hospitol, 400 

in leoming resource centers, 188-191 

in nsedical schools, 491, 492 

in nursing schools, 541 

plonning of, 345 

in prisons, 665, 666 

in public schools, 188-191 


Librories f Cont .): 

resource facilities of, 300-312 
(See also Colleges and universities, libraries) 
Liquor stores, 746, 747 
Living rooms, 5-14, 20, 27, 28 
Loading docks: 
bus, 984-989 
truck. 992-994 
Locker rooms: 
bathhouse. 1153, 1154 
school. 197-199, 209, 223-227 
Long jump areas, 1108 
Lot layouts, subdivision of, 146-159 
Lots, porking, 835-838 


Molls, shopping, 717, 718 
AAorinos, 1208-1218 
(See also Docks) 

Maternity suites, hospitals, 437-439 
Medkal offices, 801 -804 
equipment list for, 804 
laboratories, 803 
rooms: consultation. 802, 803 
examination, 802 
reception, 801, 803 
utility, 804 

for x-ray facilities, 803, 804 
Medical schools, 490-510 
aninval quarters, 492 
laboratories, 492, 493 
libraries, 491, 492 
science departments, 496-510 
site plannir>g for, 490-491 
AAeeting rooms, student union, 286-292 
Aden's wear shops, 739-740 
AAental health centers. 431, 476-481 
AAobile homes ond porks, 129—139 
community focilities, 131-136 
individuol lots, 129, 130, 137-139 
laundry focilities, 136 
layout for, 129, 130 
utility connections, 134 
AfW>tets. 886-888, 899-911 
guest rooms, 906, 907 
locations of, 899, 900 
parking for, 903, 908, 910, 911 
site planning of, 901 -904, 907, 910, 911 
spoce allocotions, 906, 908 
swimming pools, 909 
types of, 900, 903 
AAovie theaters, 1118-1128 
drive-in, 1127, 1128 
floor slopes. 1119, 1120, 1127, 1128 
lighting of, 1121 
locations, 1118 
lounges and toilets, 1122 
plons. 1125 

projected picture shapes and sizes. 1118, 1119 
projection rooms, 1122, 1126, 1128 
seating in, 389-392. 1118-1121, 1123, 

1124 

sizes of, 1118 
ticket booths. 1121, 1122 
AAultiphasic screening health centers, 550-556 
Multipurpose rooms, schools, 196. 197 


AAuseums, 329-340 
galleries in, 331,339 

Music facilities, school, 206-209, 380-392 


Nature centers, 1265-1267 
Neighborhood planning (see Site plonning) 
Neighborhood recreation buildings, 700 
Neighborhood service centers. 702, 703 
Nurseries, hospital, 405-408 
Nursery schools. 163-166 
Nursing homes, 482-486 
criteria for design, 483-488 
and social planning, 482, 483 
Nursing schools, 528-543 
lecture rooms, 537-540 
librories. 541 

reseorch laboratories, 542 
spoce requirements for, 529-531 
Nursing units, hospital, 402. 403 

Occupational therapy facilities: 
in hospitals, 428-431, 481 
in rehobilitation centers, 461 —475 
Offices: 

clearcmces for, 798, 799 
computer (EDP) focilities, 912-914 
ond conference rooms. 790 
dental, 807-809 
desks. 793, 794 
furniture, 793, 794 
generol, 780-799 
in industriol plants. 1015 
insurance company, 800 
low, 810-813 
medical (see AAedical offices) 
ophthalmological, 814-816 
planning of, 780, 781, 791 -797 
private, 788, 789, 795-797 
rodiological, 805, 806 
types of, 781-790 
and work stations, 782-790 
Ophthalmological offices. 814-816 


Poddle tennis courts. 1081, 1113 
Parking. 156. 817-823 
and automobile dimensions, 817 
for the handicapped, 102, 103, 116, 117 
at industrial plants, 1049-1051 
parking lots. 835-838 
for rehabilitation centers. 475 
for schools. 175, 176 

for shopping centers, 715, 716, 719, 721-724, 
727-729 

(See also Garages, porking) 

Parks and playgrounds. 1055-1063 
(See also Zoos) 

Pediatric departments, hospitol, 409-411 
Pharmacies, hospitol, 418, 419 
Photographic loboratories, 915 
Physical education facilities, school, 218-223 
Physical therapy facilities: 
in hospitols. 425-428 
in rehabilitation centers, 462-466, 475 
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Pistol ranges, 1193-1203 

Plonetortums, 205 

Planning, site (see Site planning) 

Platform tennis courts, 1080 
Playfields, 1055-1063 
Playgrounds and playlots, 1055-1063 
Pole vouH oreas, 1109 
Police stations, 606, 607, 636-652 
odministrotive oreos, 637, 638, 643, 648 
communications focilities, 636, 641, 649, 650 
detention facilities, 637, 640-645 
fireorms ronges, 652, 1193-1207, 1230-1233 
laboratories, 652 
property rooms, 644, 652 
site selection of, 639, 646 
Pools, swimming (see Swimming pools) 

Post offices, 708 
Prisons, 653-668 
administrative functions in, 663 
assessment of needs, 654, 655 
cells in, 637, 640-645, 659-663 
correctional programs at, 663 -665 
recreotion facilities in, 667 
security: circulation and control, 658, 659, 668 
types of, 656-658 
services: commissary, 666 
food, 667 
library, 665, 666 
medical, 666 
religious. 668 
site selection of, 656 
types of, 653, 654 
visitor occommodotions, 668 
Programming In schools. 323-325 
Projection systems, school, 314-318 
Psychiatric facilities, 476-479 

Radio stations, 858-864 
Radio transmitter facilities, 863, 864 
Radioisotope facilities, hospital, 439-441 
Railroads, industrial park, 1002-1005, 1023- 
1025 
Ramps: 

automobile, 823-834, 852, 853 
boat bunching, 1216, 1217 
for buses. 987, 989 
for drive-in theaters, 1127, 1128 
for the handicapped, 102, 709 
in parking garages, 824-834 
Rortges: 

orchery, 240, 1111, 1233 
firearm, 652 
golf driving, 1094 
pistol, 1193-1203 
rifle, 1193-1203, 1230-1233 
shooting. 1204-1207 
shotgun, 1232, 1233 
Recital halls, 382 
Recreation centers, 696-701 
community, 697-699 
gymnasiums in, 696-699, 1157 
neighborhood, 700 
planning of, 697 

Recreational facilities, 1055-1117 
Regional educational centers, 188-191 


Regional shopping centers, 713-729 
climate control for, 716, 718, 719 
landscaping for, 719, 720 
and leasing satellite stores, 716, 717 
locations of, 720 
molls, 717,718 

parking ar>d traffic control. 715, 716, 719, 
721-724, 727-729 
pedestrian oreos, 717, 718, 720, 729 
servicing. 718 

site selection of, 714, 715, 721 -723 
storefronts, 729 
types of, 713, 714, 724 
aixl zonir>g codes, 723, 726 
(See also Retail shops) 

Rehabilitation centers, 461 -475 
hydrotherapy in, 465, 466 
medical, 461, 462 

occupational theropy in, 466-468, 475 
physical therapy in, 462-466. 475 
psychiatric services in. 469, 470 
social services in, 469, 470 
speech and hearirvg units, 468, 469 
vocational services in, 470-475 
workshops In, 470-475 

(See also Health centers; Youth treatment centers) 
Reheorsol halls, music. 206-209, 380-392 
Research laboratories, 1026-1037 
in colleges, 240 
in medical schools, 492-494 
in nursing schools, 542 

Research libraries (see Colleges ond universities, 
libraries) 

ResiderKes: 

bathrooms (see Bathrooms) 
bedrooms (see Bedrooms) 
cbsets (see Closets) 
dining areas, 15-21 
kitchens (see Kitchens, residential) 
laundries (see laundries, residential) 
living rooms, 5-14, 20, 27, 28 
Resource facilities: 

college ond university, 300-302 
learning resource centers, 188-191 
Restaurants, 755-767 
areas: dining, 755, 756 
production, 756, 767 
receiving and storoge, 757, 758 
sanitation, 758, 766 
serving, 757 
bars: food, 763 
liquor, 765 

employees' focilities, 766. 767 
kitchens. 757, 774-777 
seating. 759-762, 767 
space requirensents, 755, 756 
table orb chair units, 759-762, 767 
Retail shops, 720, 730-750 
barber, 743 
beauty parlors, 744 
counters In, 731 -733 
drugstores. 745-746 
florists. 744 
gift, 741 

jewelry, 741-742 
liquor, 746, 747 


Retail shops (Cottt.): 
men's weor, 739-740 
planning of, 730-734 
shoe. 748-750 
shoe>repair, 744 
show windows In, 731, 734, 735 
supermarkets, 751, 752 
tailors and cleaners, 743 
women's weor, 737-738 
(See also Regional shopping centers; Restou- 
rants) 

Riding schools, 1261, 1262 
Rifle ronges. 1193-1203, 1230-1233 
Roadways, industrial park, 1002 
Room sizes: 

for apartments, 78, 79 
for hospitals, 395-397 
for hotels. 877-879, 886-888 
and housing for the elderly, 87 
motels, 906, 907 
Roque courts, 1077 
Running trocks, 1103, 1177 

Schools: 

odministrotive suites for, 185-187 

arts and crafts in, 205, 206 

ouditoriums, 196, 229, 230 

buses for, 174, 175 

cafeterias. 196, 212-218 

church, 581, 587, 588, 592-599 

clossrooms, 192-195 

colleges (see Colleges ond universities) 

dental (see Dental schools) 

elensentary, 169-232 

food service in. 212-218, 778, 779 

guidance services in, 231, 232 

gymnasiums, 218-223 

high, 169-232 

home arts in, 212, 213 

industrial education shops, 210, 211 

junior high, 169-232 

kinds of, 178-184 

language laboratories, 200 

learning resource centers, 188-191 

libraries, 188-191 

lockers. 197-199, 209, 223-227 

medical (see Medical schools) 

multipurpose rooms, 196, 197 

music facilities, 206-209, 380-392 

nursery, 163-166, 587, 588 

nursing (see Nursing schools) 

parking tocilities, 175, 176 

physicol education focilities, 218, 229 

plonetoriums, 205 

playgroimds, 1055-1063 

and programming, 170-172 

riding, 1261, 1262 

safety in, 176-178 

science facilities, 200-205 

secondary, 169-232 

site selectbn, 173 

sports facilities. 175, 176 

swimming pools, 227—229 

vocational education shops, 210, 211 

and working heights for students, 195 
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Science focilities, school, 200-205 
dental, 512-518 
medical, 496-510 
Screens, movie theoter, 1118, 1119 
Seaplane terminals, 976-983 
Seating: 

in auditoriums, 319, 389-392 
in colleges, 234, 235 
in lecture rooms, 234, 235 
in movie theaters, 389-392 
and music facilities, 206-209, 380-392 
in restouronts and eoting places, 759-762, 767 
in sports arenas, 1176-1183 
in theaters, 389-392 
Senior citizens' centers, 122-128 
Service centers: 

automobile, 841 -844 
neighborhood, 702, 703 
truck, 856, 857 

Service equipment buildings, airport, 959-961 
Service stations, automobile, 839-844 
Sewing*lourtdry rooms, 47 
Shooting ranges, 1204 -1207 

(See also Police stations, firearms ranges) 
Shopping centers (see Regional shopping centers) 
Shops: 

outomotive, 841 

in rehabilitation centers, 470-475 
retail (see Retail shops) 
school, 210, 211 
Shot put areas, 1104 
Shotgun ranges, 1232, 1233 
Showroom, automobile dealer, 845-847, 854 
Shuffleboord courts, 1078 
Sight lines, 1178. 1180-1182 
Site planning: 
for oportments, 146-159 
for churches. 565, 570 
and home owners' associotions, 152, 153 
and housing for the elderly, 87 
and housing for the handicapped. 102 
fornKirinas, 1206 
for medical schools, 490, 491 
for motels, 899-911 
for rifle ranges, 1193 
for schools, 144, 145. 167, 173, 174 
and subdivision layouts, 146-159 
Sheet shooting ranges, 1204 -1207 
Slides, 1061 

Soccer fields. 1097, 1098 
Social centers, synogogue, 585-588 
Softball fields. 1099, 1100, 1117 
Spoce allotments: 
for boys' clubs, 690 
for bus terminals, 985, 986 
for dental schools, 521, 522 
for hotels, 897, 898 
fornwrinos. 1213, 1215 
for motels. 906, 906 
for sports arenos, 1184 
Speedbail oreas, 1101 
Sports arenas, 1176-1184 

general ploorting of, 1176-1183 
operating requirements, 1183, 1184 
spectator requirements, 1183 


Sports focilities: 

for colleges, 240, 241 
for public schools. 175. 176, 227-229 
(See also Playgrounds and play lots; Recreation 
centers, gymnasiums in; Stadiums; spacific 
sport) 

Stables. 1255-1260 
Stodiums, 1176-1184 
Stations: 

automobile service, 839-844 
fire, 628-635 
police (see Police stations) 
radio, 858-864 
television, 865-869 
STOL ports, 972-975 
Storage facilities, residential, 58-69 
Storefronts, retail shop. 731, 734, 735 
Stores (see Retail shops) 

Street types, 146-154 
Student unions, 285-293 
Studios: 
ballet, 333 
musk, 382 
radio, 859, 861 
television, 384, 865-867 
Subdivision layouts: 

airport industrial park, 1045-1051 
in site planning, 146-159 
Supermarkets. 751, 752 
Surfaces, pbyfield, 1116 
Surgkal suites, hospital. 403, 404 
Swimming, waterfront focilities, 1218, 1222- 
1226, 1233-1235 
Swimming docks, 1218. 1222-1226 
Swimming pools. 1138-1152. 1218. 1222-1226 
in boys' clubs, 693. 694 
in camps. 1126-1230 
cloulfication of, 1138 
din^ensbns of, 1139 
diving. 1144-1146 
locker rooms, 1153, 1154 
for motels, 909 
plons for, 1149-1152 
in rehabilitation centers, 466 
sonitory facilities for, 1141, 1142 
in schools. 227-229 
wading, 1144 

in YWCA buildings, 680-686 
Swings, play, 1060 
Synagogues, 582-588 
educational centers. 587, 588 
social centers, 585-587 
(See also Churches) 


Table tennis areos, 292 

Tailors ond cleaners, 743 

Team handball areas, 1102 

Teletherapy units, hospital, 420-423 

Television stations, 865-869 

Television studios, 307, 308, 384, 865-869 

Temples (see Synagogues) 

Tennis courts. 1082, 1113 
deck, 1079 
indoor, 1175 


Tennis courts (Cant,): 
paddle, 1081, 1113 
platform, 1080 
toble, 292 
Terminals: 

airport, 931 -934, 948 -951 
(See also Airports) 
bus (see Bus terminals) 
freight, 990-997, 1039 
seoplone, 976-983 
truck, 990-997 

Testing centers, health, 550-556 
Tether ball areas, 1083 
Theaters. 354-379 
omphitheoters, 377-379 
community, 371 -376 
drive*in, 1127, 1128 
movie (see AAovie theaters) 
music facilities in. 380-392 
seating in, 389-392 
sight lines for, 362-365, 372, 373 
spatial requirements for, 322, 366-368 
teoching stations, 320-322 
types: oreno. 353, 355, 369, 370 
multiuse. 359, 360 
open-thrust, 353 
proscenium, 352-354, 376 
Therapy facilities: 

occupational, 428-431 
physical, 425-428 
recreotionol. 481 

Toilets for the hondicopped, 114, 115, 710 
Touch football areas, 1093 
Town halls, 603-607, 644. 645 
Trocks. running, 1177 
Trailen (see Mobile homes and parks) 
Trapshooting oreos, 1112, 1204-1207 
Treatment centers, youth (see Youth treatment cen* 
ters) 

Triple jump areos, 1108 
Truck dealer facilities, 854-857 
Truck dimensions, 994, 996, 997 
Truck service focilities, 856, 857 
Truck terminals, 990-997 
Turning radii: 
for outomobiies. 827 
for buses, 987 
for trucks, 994 


Universities (see Colleges and universities) 


Voult, pole, 1109 
Voults, bank, 754 
Volleyball courts. 1064, 1113 
Vomitories, 1179-1162 


Warehouses, 1038-1044 
Waterfront layouts, 1218, 1222-1226, 1233- 
1235 

Wheekhoir dimensions, 105, 112 
Won^en's wear shops. 737-738 
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Workshops: 

in rehabilitation centers, 470-475 
in schools, 210, 211 


X-ray (diagnostic) suites, hospitol, 412-417 


YMCA and YWCA buildings: 
child-care focilities, 680 
design principles of, 676, 677 
health and recreation focilities, 680-686 


YA4CA and YWCA buildings fCont J: 
services ini food, 686-690 
residential, 686-689 
sites of, 677 

space areas for activities, 678-680 
Youth hostels, 140-145 
Youth treatment centers, 544 -549 
orea requirements of, 544 
bedrooms in, 546-548 
gools of, 544 
and hatfwoy houses, 544 
kitchens in, 546 
site selection of, 545 


Youth treot m ent centers (Cont,): 

(See also Rehabilitation centers) 

Zoning and building codes, 71 
Zoos, 1158-1167 
animal exhibits, 1159, 1161-1164 
clossification of, 1158, 1159 
grounds, 1160, 1161 
hospital-quarantine facilities, 1164 
maintenance of, 1164 
planning of, 1158-1163 
public services for, 1165 
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ASOyT THE ROOK 

Now thoroughly revised, greatly expanded, and brought completely up to date, this 
is a basic reference source for design criteria for all major types of buildings. It offers a 
vast amount of working information on the essential component elements of each 
building type. In fact, it provides the functional relationships of these elements that will 
make a particular building successful. 

Conveniently arranged in 11 major sections, this remarkable reference gives you... 
Thousands of separate entries covering the full range of questions likely to arise 
in planning or designing more than 100 major types of buildings 

• All the basic design criteria you need for a full working knowledge of the functions, 
organization, and major components of a particular building 

• Illustrations, plans, diagrams, schematics, and tables of every conceivable 
variety—each reflecting the latest ideas and practices, and each clearly rendered 
to help you design more functional, more meaningful, and more interesting 
buildings 

This Second Edition is as complete and up to date as modern research methods will 
allow. Among the new building types included in this expanded edition are parking 
garages, fire stations, police stations, research laboratories, heliports, housing for the 
aged, housing for the handicapped, and nature centres. 

This invaluable guide is an outgrowth and extension of the famed Time-Saver 
Standards, which for years has been the primary handbook of design data. Emphasis is 
on the basic planning and functional considerations for each type of building—and the 
same practical features that have kept the original work in demand through five editions 
have again been strictly adhered to. 

Time-Saver Standards tor Building Types will serve the needs of a broad range of 
professionals. For example... 

• You're an architect commissioned to design a building of a type with which you're 
not familiar. This single volume will save you valuable hours of research time and 
enable you to prepare knowledgeable preliminary plans. 

• You're a city planner interested in allocating funds for different uses and types of 
buildings. From the reference material in this book, you can find all the 
information and data required to complete the task. 

• You're a member of a building committee that wants to construct a church or a 
school. With this massively illustrated book you can help prepare a preliminary 
overall program, making effective decisions all along the way. 

Consulting engineers, interior designers, students, and all groups involved in 
developing and planning will find this book an invaluable aid in meeting their needs— 
from preliminary concepts right through to detailed designs. 

Virtually all the essential data you need in conceiving, planning, programming, or 
designing any major type of building is set forth for you here. No other book offers this 
kind of comprehensive, authoritative information and design data on the entire range of 
building types. 

abolt the editors 

Joseph De Chiara is presently engaged in private practice as an architect and city 
planner in New York City. He has taught at Columbia. Pratt Institute. Cooper Union, the 
New York Institute of Technology, and the State University of New York (Farmingdale). 
He is the coauthor (with Lee K. Koppelman) of Site Planning Standards and author of 
the forthcoming Handbook of Architectural Details for Commercial Buildings (both 
McGraw-Hill). Mr. De Chiara received a Bachelor of Architecture degree from Pratt 
Institute and an M S. in city planning from Columbia University. 

John Hancock Callender was a professor of architecture at Pratt Institute and is 
now retired. He has been involved in research on new materials and methods of 
construction since 1932, including such subjects as industrial construction, curtain wall 
construction, arctic shelters, low-cost housing, and school construction. He has also 
taught at Columbia and directed research at Princeton. Prof. Callender is the Editor-in- 
Chief of Time-Saver Standards for Architectural Design Data (McGraw-Hill), now in its 
fifth edition. 
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